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Iron  Crown  of  Lombardy,  a  name  given  to 
the  crown  worn  by  the  Lombard  kings  and  the 
emperors  of  Germany  when  they  became  kings 
of  Lombardy.  It  was  not  precisely  an  iron 
crown,  but  was  made  of  gold,  with  an  iron 
band  which  tradition  says  was  beaten  from  a 
nail  of  the  Cross  on  which  Christ  was  cruci- 
fied. When  it  was  made  is  not  known,  but 
previous  to  the  twelfth  century  it  was  called 
the  Golden  Crown.  The  most  notable  mon- 
archs  who  wore  this  crown  were  Charlemagne, 
Charles  V  and  Napoleon  I.  It  is  now  preserved 
in  the  Church  of  Saint  John  the  Baptist  at 
Monza,  Italy. 

CROWN  POINT,  a  township  in  Essex 
County,  N.  Y.,  important  for  its  Revolutionary 
War  associations.  It  was  settled  by  the  French 
in  1731  and  was  one  of  the  chief  frontier  posts 
during  the  struggle  for  colonial  possessions. 
Along  the  natural  lines  of  travel  and  communi- 
cation between  Canada  and  the  colonies  of 
England,  Crown  Point,  a  little  fortress  on  Lake 
Champlain,  was  a  strategic  point,  for  here  the 
lake  narrows  to  the  width  of  a  river,  and  so  a 
few  small  cannon  could  command  the  pas- 
sage. This  was  called  Scalp  Point  by  the 
French,  Crown  Point  by  the  English.  At  the 
outbreak  of  the  Revolutionary  War,  while 
Arnold  and  Ethan  Allen  took  Ticonderoga,  a 
body  of  "Green  Mountain  Boys"  under  com- 
mand of  Seth  Warner  captured  Crown  Point, 
on  May  11,  1775,  with  200  cannon  and  a  quan- 
tity of  ammunition.  A  slope  of  the  embank- 
ment with  part  of  the  ruins  of  the  barracks  is 
still  standing. 

Crown  Point  is  110  miles  northeast  of  Albany 
*and  ten  miles  from  Ticonderoga,  on  the  west 
shore  of  Lake  Champlain  and  on  the  Delaware 
&  Hudson  Railroad.  Since  the  mining  of  iron 
ore  has  been  abandoned,  the  town  is  depend- 
ent on  its  agricultural  resources.  Population 
in  1910,  2,200.  ajb.r. 

CRUELTY  TO  ANIMALS,  Society  for  the 
Prevention  of,  the  name  for  various  humane 
organizations  existing  in  most  countries  of  the 
world,  which  have  been  influential  in  secur- 
ing laws  providing  punishment  for  mistreat- 
ment of  animals.  Support  is  provided  by 
popular  subscription.  The  first  society  for  this 
purpose  was  organized  in  1824  in  England. 
Scotland  followed  in  1839,  and  in  1866,  through 
the  influence  of  Mr.  Henry  Bergh,  the  first 
society  of  that  kind  in  America  was  organ- 
'"«h1  in  New  York.     Other  countries  took  up 

L  movement  and  now  there  are  similar  so- 
es  in  nearly  every  country  in  Europe,  in 


Canada,  Algeria,  Australia,  South  Africa, 
Argentina,  Brazil  and  Mexico.  In  some  places 
laws  passed  through  the  influence  of  these 
societies  regulate  the  treatment  of  wild  animals 
in  captivity  as  well  as  of  domestic  animals. 

In  nearly  all  countries  legislation  fixes  a 
fine  of  from  $5  to  $100  or  imprisonment  from 
thirty  to  sixty  days,  or  both,  as  a  punishment 
for  cruelty  to  any  domestic  animal.  Through 
legislation,  railways  are  required  to  unload, 
every  twenty-four  hours,  for  rest,  feed  and 
water,  all  live  stock  which  is  being  shipped 
long  distances.  These  societies  are  endeavor- 
ing to  secure  proper  treatment  of  animals 
through  education  of  the  people  rather  than 
by  force.  In  some  cities  ambulances  and  der- 
ricks have  been  provided  for  the  removal  of 
disabled  and  fallen  animals.  See  Bergh, 
Henry. 

CRUIKSHANE,  krook' shangk,  Georgb  (1792- 
1878),  an  English  artist  bom  in  London,  fa- 
mous for  his  caricatures.  His  father  and 
elder  brother  were  both  caricaturists  and  at 
fifteen  years  of  age  he  was  fairly  on  the  road 
to  fame.  He  was  a  moralist  as  well  £is  an 
artist,  and  as  a  total  abstainer  he  finally  con- 
secrated his  art  to  portraying  the  downward 
career  of  the  drunkard.  In  1837  he  commenced 
his  famous  series  of  steel  etchings  illustrative 
of  Dickens'  Oliver  Twist,  which  were  full  of 
pathos,  humor  and  tragic  power.  For  over  half 
a  century  he  caricatured  the  costumes,  manners 
and  vices  of  the  English  people. 

CRUSADES,  kruaaydz',  the  Holy  Wars  of 
the  Middle  Ages,  carried  on  from  the  eleventh  to 
the  thirteenth  century  by  the  Christian  nations 
of  Western  Europe  in  the  effort  to  wrest  from 
its  Mohammedan  possessors  the  land  where 
Christ  had  lived  and  died.  The  Crusaders  took 
their  name  from  the  Latin  word  crux,  meaning 
cross,  for  the  Cross  of  Christ  was  their  badge 
of  warfare.  No  other  great  event  of  history 
has  stirred  the  imagination  of  the  world  more 
than  this  long  and  bitter  struggle  for  the  pos- 
session of  the  Holy  Land,  and  the  traditions 
of  the  Crusaders  are  perpetuated  in  a  collection 
of  tales  and  poems  of  infinite  variety.  Sir 
Walter  Scott's  Talisman  is  one  of  the  most 
celebrated  stories  of  the  Crusading  period. 

In  the  earlier  pilgrimages  to  the  first  home 
of  Christianity  may  be  found  the  origin  of  the 
Crusades.  From  the  time  the  Christian  faith 
took  root  in  Western  Europe  bands  of  pilgrims 
had  made  their  way  to  the  Holy  Land  to  visit 
the  sepulcher  of  Christ,  and  in  the  eleventh 
century,   a   period   of   religious   revival,  they 
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)y  the  thousands  along  the  highways 
•  Jerusalem.  Under  the  tolerant  rule 
Eiracen  caliphs,  these  pilgrims  were 
ated,  but  all  this  was  changed  when, 
erusalem  was  captured  by  the  Seljuk 
Tartar  tribe  fanatical  in  its  loyalty 
bh  of  Mohammed. 

ime  stories  of  brutal  treatment  and 
n,  of  exorbitant  sums  charged  at  the 
Jerusalem  and  of  unbearable  insults 
Christian  pilgrims.  Western  Europe 
d  to  a  high  pitch  of  religious  fervor 
^nation,  and  it  was  determined  to 
Holy  Sepulcher  from  the  hand  of  the 
Besides  this  lofty  religious  ideal 
s  other  forces  arising  from  the  spirit 
B  which  helped  the  movement — love 
bure,  commercial  ambition  and  the 
military  glory.  All  classes,  from  king 
iwest  mian  in  the  realm,  had  their 
3r  joining  the  forces  which  quickly 
to  march.  Serfs  seeking  relief  from 
I  that  had  become  unbearable  and 
fleeing  from  justice  were  present  in 
of  the  Crusaders. 

nit  Crasade  (1096-1099).  The  First 
r&a  Inspired  by  the  preaching  of  Peter 
t,  who  on  his  return  from  a  pilgrimage 
ly  Land  aroused  the  multitudes  every- 
his  vivid  descriptions  of  the  sufferings 
rims.  At  the  Council  of  Clermont,  held 
t  was  definitely  decided  to  organize  a 
ind  Pope  Urban  11,  addressing  a  great 
clergrymen  and  laymen,  so  moved  them 
luence  that  they  cried  out  as  with  one 
3  wills  it."  This  became  the  great  bat- 
the  soldiers  during  the  Holy  Wars. 

the  first  Crusaders,  unorganized  and 
ifilclent  supplies,  began  the  march  to- 
;stlne.  Nearly  all  of  these  perished 
istantinople  was  reached,  and  the  few 
«ded  in  crossing  the  Bosporus  were 
es  la  Blthsmla  by  the  Turks.  Later  in 
however,  five  well-equipped  armies  set 
nstantinople  by  different  routes.  They 
by  Godfrey  de  Bouillon,  Raymond  of 
Robert  of  Normandy  (the  brother  of 
:  of  England).  Robert  of  Flanders  and 
es. 

ng  Germany.  Hungary  and  the  Byzan- 
re,  they  passed  over  into  Asia  Minor, 

Nicaea  in  1097,  gained  a  hard- won 
er  the  Turks  at  Dorylaeum,  and  In 
,  stormed  the  city  of  Antloch.     Just  a 

they  laid  siege  to  Jerusalem,  which 
ired  after  a  desperate  struggle.  God- 
oulllon  was  chosen  ruler  of  the  Holy 
)ther  nobles  were  left  in  control  of  An- 
Edessa.  These  three  cities  were  held 
irlstlans  for  nearly  fifty  years,  their 
Ing  aided  by  the  Order  of  Knights  Tem- 
[iilghts  Hospitalers. 
ond  CruMide  (1147-1149).    The  recap- 


ture of  Edessa  by  the  Mohammedans  in  1144 
again  aroused  the  Christians  to  a  holy  zeal,  and 
a  second  Crusade  was  preached  by  Saint  Bernard 
of  Clairvaux.  ESarly  in  1147  two  great  armies 
under  the  German  emperor,  Conrad  III,  and  the 
King  of  France.  Louis  VII,  started  for  the  de- 
fense of  the  Cross.  The  expedition  was  a  total 
failure,  and  only  a  remnant  of  the  great  host 
reached  home  again. 

Tke  Third  CJroMide  (1189-1191).  This  was 
led  by  Frederick  Barbarossa  of  Germany,  Philip 
Augustus  of  France  and  Richard  I  (the  Lion- 
hearted)  of  England,  and  was  undertaken  after 
the  capture  of  Jerusalem  by  Saladln.  in  1187. 
Though  Barbarossa  was  drowned  in  1190,  soon 
after  reaching  Syria,  his  soldiers  fought  with  the 
French  and  English  at  the  siege  of  Acre,  which 
was  captured  after  twenty-three  months.  Rival- 
ries between  Richard  and  the  French  king  caused 
the  latter  to  withdraw  a  few  weeks  later,  and 
Richard,  sole  leader  of  the  expedition,  finally  con- 
cluded a  truce  of  three  years  and  three  months 
with  Saladin.  by  which  pilgrims  were  promised 
the  right  to  visit  the  Holy  Sepulcher,  unmolested, 
while  the  seacoast  from  Tsrre  to  Jaffa  was  to  re- 
main in  the  possession  of  the  Crusaders. 

The  Foorth  Cnuuide*  known  as  the  "false  Cru- 
sade," never  reached  Palestine.  It  was  under- 
taken at  the  suggestion  of  Pope  Innocent  III. 
and  among  its  leaders  were  Baldwin  of  Flanders. 
Boniface  of  Montferrat,  Geoffrey  of  Villehardouln 
and  Simon  de  Montfort.  The  Crusaders  assem- 
bled at  Venice  in  the  autumn  of  1202,  but  were 
diverted  from  their  purpose  by  the  Venetians, 
who  prevailed  upon  them  to  storm  the  city  of 
Zara  in  Dalmatla.  The  army  spent  the  winter 
there,  and  in  1204  captured  and  sacked  Constan- 
tinople. In  the  same  year  a  Latin  empire  was 
established  at  Constantinople,  with  Baldwin  of 
Flanders  as  its  first  emperor. 

The  Later  CniMidca.  The  first  four  Holy 
Wars  are  the  only. ones  to  which  all  authorities 
assign  the  same  numbers.  The  name  Fifth  Cru- 
aade  (1228-1229)  is  usually  applied  to  that  under- 
taken by  Frederick  II,  the  German  emperor,  in 
fulfilment  of  a  vow.  Frederick  proceeded  to  the 
Holy  Land  and  by  concluding  a  treaty  with  the 
Mohanunedans  secured  possession  of  Jerusalem. 
For  making  this  truce  with  the  Infidels  he  was 
severely  upbraided  by  Pope  Gregory  IX.  In  1244 
Jerusalem  was  retaken  by  the  Mohammedans. 

The  Sixth  and  Seventh  Crusades,  in  1248-1254 
and  1270.  respectively,  were  headed  by  Louis  IX 
of  France.  He  led  an  army  into  Egypt,  but  was 
soon  defeated  and  captured,  and  secured  his  re- 
lease only  after  paying  a  heavy  ransom.  In  1270 
he  started  on  the  second  expedition,  but  died  at 
Tunis  on  the  way  to  Palestine.  In  this  Crusade 
he  was  associated  with  Edward  Plantagenet 
(later  Edward  I  of  England),  who  landed  an 
army  at  Acre  In  1271,  but  accomplished  noth- 
ing. In  1272  Edward  returned  home,  and  this 
year  Is  usually  regarded  as  the  end  of  the  Cru- 
sading period. 

The  Children**  Crasade.  Of  several  lesser 
Crusades,  the  most  remarkable  is  the  one  under- 
taken in  1212  by  a  great  army  of  boys  and  girla 
About  30.000  children,  most  of  them  less  than 
twelve  years  of  age,  placed  themselves  under  the 
leadership  of  Stephen,   a  French   shepherd  lad 
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who  declared  that  Qod  had  called  him  to  the 
rescue  of  tbe  Holy  Land.  When  the  children 
reached  Marseilles  they  expected  the  waters  of 
the  aea  to  divide  and  give  them  passage  to  Pales- 
tine. Bitterly  disappointed,  many  of  them  made 
their  way  homeward,  but  several  thousand  were 
lured  on  board  seven  ships  by  merchants  who 
promised  to  take  them  to  Palestine  free  of  charge. 
Two  of  the  vessels  were  wrecked  off  the  coast  of 
Sardinia,  and  the  others  carried  the  children  to 
Alexandria,  where  they  were  sold  into  slavery. 

About  the  same  time  another  crusading  band, 
consisting  of  20,000  children,  started  southward 
from  Germany,  under  the  leadership  of  a  boy 
named  Nicholas.  Thousands  died  of  hunger  and 
exposure  on  the  way,  and  the  remainder  got  no 
farther  than  Geneva.  Few  of  these  ever  reached 
home  again. 

SesnltB  of  the  CniMdes.  Though  the  Cru- 
saders failed  to  realize  their  great  ideal,  the 
Holy  Ware  profoundly  influenced  European 
history.  By  their  warfare  against  the  Turks  the 
Crusaders  delayed  the  fall  of  Constantinople 
three  centuries,  giving  the  young  Christian 
civilization  of  the  West  an  opportunity  to  con- 
serve its  strength  before  Mohammedanism 
again  gained  a  foothold  in  Europe.  By  pro- 
moting commercial  intercourse  between  the 
West  and  the  East  the  Crusades  added  much 
to  the  wealth  and  prosperity  of  Europe,  and 
were  an  important  factor  in  the  development 
of  the  great  Italian  seaports. 

The  Holy  Wars  helped  to  destroy  feudalism, 
for  large  numbers  of  the  nobles  perished  in 
the  Crusades  or  lost  their  fortunes  and  their 
estates,  and  the  power  of  the  kings  and  com- 
mon people  was  correspondingly  increased. 
Europe  also  developed  intellectually  by  these 
centuries  of  contact  with  the  more  advanced 
culture  of  the  East.  Finally,  the  Crusades 
awakened  the  spirit  of  explorsftion  and  dis- 
covery, and  therefore  played  an  important  part 
in  the  epoch-making  voyages  of  the  fifteenth 
and  sixteenth  centuries.  b.m.w. 

Consult  Chroniclea  of  the  Cruaeulea,  in  "Every- 
man's Library" ;  Archer  and  Klngsford's  The 
Cruaadee. 

Related  Subjeeta.  The  following  articles  in 
these  volumes  will  give  added  light  on  the  Cru- 
sades and  on  the  period  in  which  they  occurred : 

Bernard,  Saint  Louis,  subhead 

Edward,  subhead  Louie  IX 

Edward  1  Peter  the  Hermit 

Feudal  System  Richard,  subhead 

Frederick  I.  Barbarossa       Richard  I 
Godfrey   de  Bouillon       Saladin 

CfiUSTACEANS,  krug  la' she  anz,  members 
of  the  shellfish  family  named  Crustacea,  some 
of  the  larger  types  of  which  are  among  the 
favorite  sea-foods  of  all  nations,  the  smaller 


ones  furnishing  an  important  source  of  food  to 
other  marine  animals.  This  family  forms  the 
most  important  class  of  joint-footed  animals, 
the  Arthropoda  (which  see).  The  familiar 
crawfish,  crab  and  lobster  are  three  of  the  best 
known  of  the  10,000  present  species  of  crus- 
taceans, most  of  which  are  sea  animals,  al- 
though a  few  are  found  in  fresh  waters  and  on 
land. 

Although  the  structure  and  also  the  habits 
of  crustaceans  vary,  all  have  a  hard  body  coat- 
ing; in  some  this  is  almost  bonelike,  while  in 
others  it  is  merely  tough  and  leathery.  The 
body  consists  of  a  number  of  segments,  either 
free  or  joined  together.  All  appendages,  such 
as  legs,  feet,  feelers  (antennae)  and  jaws  are 
arranged  in  pairs  and  are  jointed.  There  are 
two  or  more  compound  or  single  eyes,  usually 
stalked.  The  animals  are  reproduced  by  means 
of  eggs  which  are  generally  hatched  in  water, 
although  some  species,  like  lobsters,  carry  eggs 
and  young  on  the  under  side  of  the  abdomen. 
As  the  animals  grow,  their  skins  become  tight 
and  a  painful  process  of  casting  off  skin 
and  shell  and  growing  new  coverings  must  be 
passed  through.  Crustaceans  possess  great 
powers  of  reproduction  of  lost  parts,  such  as 
feet,  claws  and  feelers.  Most  of  these  animals 
eat  decaying  animal  matter  and  so  are  useful 
in  ridding  waters  and  beaches  of  carrion. 

Related  Subjects.  A  more  detailed  knowl- 
edge of  the  structure  and  importance  of  the  crus- 
taceans may  be  gained  from  a  study  of  the  follow- 
ing articles : 

Barnacle  Horseshoe  Crab 

Crab  Land  Crab 

Crawfish  Lobster 

Fiddler  Crab  Shrimp 
Hermit  Crab 

CRYPT,  kript,  a  word  derived  from  the 
Greek  hryptem,  meaning  to  hide,  and  now 
applied  to  a  vault  imder  an  old  church  or 
cathedral  in  which  the  bodies  of  saints  and 
martyrs  were  placed.  The  cr3rpt  was  usually 
the  nucleus  of  the  church  which  was  to  be 
erected  over  it,  elevating  the  altar  of  the  saint 
to  whom  the  edifice  was  dedicated.  In  early 
ages  the  crypt  also  contained  altars  for  the 
worship  of  saints  and  martyrs  whose  bones 
were  supposed  to  be  deposited  there.  One  of 
the  most  famous  and  beautiful  of  existing 
crypts  is  found  beneath  Glasgow  Cathedral, 
made  famous  by  Sir  Walter  Scott  in  his  novel 
Rob  Roy.  Saint  Peter's,  Rome,  and  the 
cathedrals  of  Canterbury  and  Gloucester  also 
contain  cr3rpts  of  great  historical  interest  and 
architectural  beauty. 
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CRYPTOGAMS ,  krip '  loh  gamz,  or  FLOWER- 
LESS  PLANTS,  is  a  term  which  includes  all 
plants  which  do  not  bear  seeds.  The  name  is 
derived  from  Greek  words  meaning  hidden  mar- 
riage,  or  "reproduction  that  is  difficult  to  see." 
Among  the  cryptogams  are  the  ferns,  the 
mosses  and  the  algae  and  fungi.  The  name  is 
really  applied  in  error,  due  to  the  fact  that 
it  was  at  one  time  believed  that  stamens  and 
pistils  were  the  only  sex  organs  and  so  the  re- 
production of  flowerless  plants  seemed  obscure. 
The  sex  reproduction  of  cryptogams  by  spores 
is  really  more  clear  than  that  of  phanerogams 
by  seed.    See  Botany  ;  Phanerogams  ;  Spore. 

CRYSTALLINE ,  kris '  tal  in,  ROCKS .  Gran- 
ite and  marble,  especially  when  polished,  show 
that  they  contain  a  great  number  of  crystals 
cemented  together.    Rocks  having  this  struc- 
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ture  are  called  crystalline  rocks.  Some  varie- 
ties of  quartz,  limestone  and  hornblende  are 
masses  of  crystals  and  make  very  beautiful 
cabinet  specimens.  Most  crystalline  rocks  once 
existed  in  a  molten  state  and  crystallized  as 
they  cooled.    See  Igneous  Rocks. 

CRYSTALLIZATION ,  kris  tal  i  za '  shun.  Let 
us  make  some  rock  candy.  We  will  dissolve 
granulated  sugar  in  hot  water  until  we  have 
a  syrup.  We  will  then  stretch  one  or  more 
strings  across  the  vessel  in  the  syrup  and  set 
it  away  to  cool.  In  a  few  hours  clusters  of 
crystals  will  be  formed  about  the  strings, 
and  these  crystals  make  our  rock  candy.  Let 
us  examine  them.  How  many  sides  have  they? 
Are  all  the  sides  the  same  size?  Do  all  the  crys- 
tals have  the  same  number  of  sides?  Get  some 
rock  salt  and  compare  it  with  the  crystals  of 
sugar.  How  do  they  differ?  Dissolve  as  much 
alum  as  you  can  in  hot  water.  Stretch  strings 
Dugh  the  solution  and  let  it  cool.  How 
«ik  crystals  of  alum  differ  from  those  of 
■»T  and  the  salt? 


By  these  experiments  and  the  examination 
of  the  substances  with  a  magnifying  glass, 
we  learn  that  many  solid  substances  are  formed 
by  masses  of  crystals  crowded  together.  This 
method  of  formation  is  called  crystallization. 

Systems  of  Crystals.  Notwithstanding  the 
large  number  of  crystals,  they  are  all  system- 
atically arranged  and  are  classified  under  six 
systems,  all  of  which  are  based  upon  the  cube 
^nd  its  modifications.  To  illustrate,  the  cube 
has  six  sides  or  faces.  If  we  cut  four  of  its 
edges  we  have  increased  the  number  of  faces 
to  ten;  if  we  cut  all  the  edges  we  increase  the 
number  to  eighteen.  Now  if  we  cut  the  comers 
we  have  a  solid  with  twenty-four  surfaces.  The 
systems  of  classification  are  as  follows: 

The  Regular  Cubic  System.  The  perfect 
crystals  of  this  system  are  cubes.     Common 
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salt,  iron  P3rrite,  galena,  lead  ore,  silver,  copper 
and  gold  are  all  illustrations  of  this  sj^stem 
(Fig.  1).  By  cutting  the  cube  as  shown  in  h 
a  double  pjramid  with  equal  faces  is  formed. 
By  cutting  the  edges  as  shown  in  c  we  have 
a  crystal  with  twelve  equal  sides.  Alum  and 
the  garnet  are  good  illustrations. 


FIG.  5 
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The  Square  Prismatic  System,  The  rec- 
tangular prism  forms  the  basis  of  this  sys- 
tem (Fig.  2).    This  gives  the  prism  and  the 
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pynmid  in  various  combinations  illustrated 
in  a,  b  and  c.  There  are  no  common  substances 
iUuetnting  this  syst«m. 

The  Rinht  Prumatic  System.  The  basis  of 
this  system  is  a  prism  whose  bases  are  oblongs 
tFig.  3).  By  cutting  the  faces  we  have  the 
double  pyramid  with  unequal  faces,  b.  The 
bqAi  and  sulphur  crystallize  in  this  system. 

The  Six^ided  Prismalic  System.  This  is 
fenerally  known  as  the  hexagonal  system.  Its 
foundation  is  a  six-sided  prism,  a  (Fig.  4). 
The  modifications  are  illustrated  by  b,  e  and  d. 
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Quarts,  ice,  snowflakes  and  calcite  crystalliM 
in   this  system. 

The  ObtiqMe  PnBmatic  System.  The  founda- 
tion of  this  system  is  an  oblique  prism  (Fig. 
S).  Sal  soda,  borax,  gypsum  and  copperas 
crystallize  in  this  system. 

The  Double-Oblique  Priamalic  System.  This 
system  differs  from  No.  5  in  having  all  the  faces 
of  the  crystals  oblique  to  each  other  (Fig.  0). 
The  cn'stais  are  complex.  Blue  vitriol  and 
some  forms  of  tartaric  acid  are  good  illustra- 
tions. WJR. 


.,  nn  island  rppuWii',  riifil  icully 
called  the  Peabl  op  the  Antilles  because  of 
its  beauty  and  natural  wealth,  lies  at  the  en- 
trance to  the  Gulf  of  Mexico,  dividing  the 
opening  into  two  channels.  It  is  ninety  miles 
south  of  Key  West,  Fla.,  and  about  130  miles 
east  and  north  of  Yucatan.  About  fifty  miles 
to  the  east  is  the  island  of  Haiti.  Havana,  the 
chief  port  and  an  important  city,  is  1,197  miles 
from  New  York  and  597  miles  from  New 
Orleans. 

The  name,  a  relic  of  the  original  inhabitants, 
DOW  extinct,  is  pronounced  Kooba  by  the 
islanders,  and  this  is  not  unlikely  to  become 
the  general  pronunciation  in  North  America 
with  the  increasing  intiroat^  of  international 
relations,  since  it  is  a  point  on  which  some  local 
sensitiveness  has  been  shown. 

Cuba  was  one  of  the  earliest  American  pos- 
Mssions  of  Spain,  and  was  one  of  the  two 
last  to  Blip  away  from  Spanish  rule.  For  ages 
it  has  been  a  favorite  winter  resort  for  people 
of  northern  lands,  and  its  history  has  been  at 
times  BO  closely  connected  with  that  of  the 
United  States  as  to  render  it  especially  interest- 
ing to  Americans,  Since  1900  it  has  been  an 
independent  republic,  with  some  concessions 
of  guardianship  to  the  United  States.  Includ- 
ing numerous  small  islands,  or  keys,  at  the 
north  and  south,  and  the  Isle  of  Pines  at  the 
•outh,  all  of  which  are  a  part  of  Cuban  terri- 
tofy,  the  area  of  Cuba  is  about  44,164  square 
milee.    It  is  therefoce  almost  as  large  as  Penn- 


sylviiniii.  or  New  Brunswick  and  Nova  Scotia 
combined. 

The  People.  The  population  of  Cuba  in 
1916  was  approximately  2,500,000,  of  whom 
about  1,795,300  are  whites.  The  remainder  are 
chiefly  negroes  and  negro  mixtures,  but  there 
are  12,000  Chinese.  The  prevailing  religion 
is  the  Roman  Catholic.  The  white  families 
have  nearly  all  been  settled  for  generations  on 
the  island,  and  were  long  restless  under  the 
Spanish  rule,  for  the  reason  that  they  were 
treated  merely  as  provincials  or  dependents  and 
excluded  from  participation  in  the  executive 
responsibilities  and  honors  of  the  insular  gov- 
ernment; the  latter  were  monopolised  by  offi- 
cials from  the  mother  country.  The  term 
pobre  Cuhano  (poor  Cuban),  applied  to  them 
in  Spain,  wounded  their  sensibilities. 

There  was  much  of  class  distinction  in  Cuba 
under  the  rule  of  Spain.  The  wealthy  were 
educated  and  refined,  but  no  adequate  provi- 
sion was  made  for  the  education  of  the  poor. 
The  census  of  1699  showed  that  sixty-four  per 
cent,  or  nearly  two-thirds,  of  the  people  were 
unable  to  read  or  write.  The  Church  fostered 
education  and  charities,  but  the  government 
was  neglectful  of  both. 

It  will  be  seen  that  the  people  of  Cuba,  of 
whatever  class,  have  been,  until  recently,  de- 
pressed and  dissatisfied  with  conditions,  al- 
though possessing  a  land  of  beauty,  fertility  and 
promise  and  enjoying  the  very  valuable  cul- 
tural inheritance   from   Spain;    and  that  the 
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provincial  character  ascribed  to  white  Cubans 
was  artificial  rather  than  real.  The  Spanish 
language  is  everywhere  Bpokea,  and  the  ele- 
gance of  Spanish  social  farms  is  in  evidence. 

Edncation.  During  Spani^  rule  in  Cuba 
education  was  largely  controlled  by  the  Church, 
but  provisions  made  therefor  were  insufficient. 


people. 

While  Americans  were  occupying  the  island 
(1898-1902)  the  school  system  was  reorganised, 
and  by  1907  census  returns  showed  that  sixty- 
nine  per  cent  of  the  people  could  read.  Pri- 
mary education  is  free  and  compulsory.  In 
19U  over  277,000  pupils  were  enrolled  in  nearly 
2,400  public  schools,  but  the  average  attendance 
was  but  a  little  over  half  that  number.  There 
is  a  university  at  Havana,  attended  by  over 
1,200  pupils,  and  the  liberal  arts  and  sciences, 
medicine,  pharmacy  and  law  are  taught. 

Commerce  and  .Principal  Cities.  The  most 
important  cities  of  Cuba  are  seaports.  Havana, 
the  capital,  on  the  northwest  coast,  is  the  chief 
port  and  the  tobacco  center  of  the  republic. 
Ships  from  all  parts  of  the  world  enter  its 
harbor.  It  has  few  wharves,  but  this  condition 
is  of  financial  advantage,  to  those  who  make 
a  business  of  removing  cargoes.  Ships  anchor 
off  shore  and  cargoes  are  removed  by  lighters. 
It  has  been  estimated  that  it  costs  as  much  to 
bring  a  ton  of  freight  to  shore  at  Havana  as 
to  ship  it  all  the  way  from  Liverpool. 

Connected  with  Havana  by  rail  are  Santiago 
de  Cuba,  the  mineral  and  sugar  port  at  the 
southeast;  Matanias,  a  northwestern  port,  the 
most  noted  sugar  center  of  Cuba;  Cienfuegos, 
on  the  south-central  coast,  another  important 
sugar  center;  and  Camagiley,  the  largest  city 
in  the  interior.  Elach  of  these  five  cities  is 
more  fully  described  elsewhere  in  these  vol- 

Since  Cuba's  independence  in  1898  its  com- 
"nerce  has  turned  largely  to  the  United  States. 
B  recent  years  over  eighty-nine  per  cent  of 


£6  CUBA 

its  export  trade  has  been  with  the  United 
States  and  its  possessions,  nine  per  cent  with 
the  United  Kingdom,  about  two  per  cent  with 
Germany  and  less  than  one  per  cent  with 
Spain,  the  nation  which  at  one  time  had  a 
monopoly  on  Cuba's  commerce.  Americans,  to 
succeed  in  business  in  Cuba,  should  speak  the 
Spanish  language  and  study  to  accommodate 
themselves  to  the  easy-going  Cuban  tempera- 
Sugar  forms  over  seventy-five  per  cent  of  the 
eicports,  and  tobacco  twenty  per  cent.  The 
principal  imports  are  cotton  goods  and  ma- 
chinery. Yearly  exports  of  Cuba  have  been 
valued  at  about  $166,000,000  and  imports  at 
almost  1125,000,000.  Although  Cuba  has  its 
own  system  of  coinage.  United  States  money  is 
legal  tender  throughout  the  island. 

Transportation.  The  Cuban  government  is 
continually  improving  the  highways  of  the 
island,  but  transportation  facilities  are  yet 
insufficient.  Roads  are  bad,  and  in  the  rainy 
season  they  are  almost  impassable.  Still, 
Cuba  was  twelve  years  ahead  of  the  mother 
country,  Spain,  in  the  introduction  of  the 
railroad,  the  first  line  of  about  forty  miles 
being  opened  in  1837,  connecting  Havana  with 
Guines.  By  1902  railway  communication  ex- 
tended nearly  from  one  end  of  the  island  to 
the  other,  and  then  commenced  a  new  era 
of  industrial  and  commercial  opportunity. 
The  center  of  the  railway  system  is  at  Havana, 
and  the  principal  towns  and  seaports  of  the 
island  are  connected  by  about  1,700  miles  of 
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railway  Large  sugar  estates  are  connected 
with  the  main  Imes  by  private  hues  Over 
1,000  miles  of  cart  roads  are  open  to  traffic 
Two  cents  wd!  carry  a  letter  from  the  United 
States  to  the  island 

Physical  Features  In  general,  the  eastern 
and  western  sections  of  this  long  narrow  island 
are  mountainous,  the  loftiest  point  being  Tur- 
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falls  throughout  the  year,  but  the  chief  rainy 
season  cornea  in  aummer.  During  August, 
September  and  October  hurricanes  are  liable 
to  occur,  for  Cuba  lies  within  the  path  of 
these  West  Indian  stornis.  Trade  winds  froin 
the  northcD-'Jt  prevail. 

Before  1001  yellow  fever  and  other  disease 
were  common  in  the  lowlands,  owing  to  uoaari- 
itary  cooditioos.  The  governmeot,  acting  upon 
measures  adopted  by  United  States  military 
authorities  during  their  occupation  of  the 
island,  has  now  practically  wiped  out  this 
dreaded  disease- 
In  this  warm  southern  land,  with  soil  bo  rich 
that  almost  anything  will  grow,  vegetation  ia 
luxuriant.  Products  of  economic  value  ar« 
sugar  cane,  tobacco,  coSee,  cacao  and  all  trop- 
ical fruits  such  as  the  banana,  cocoanut,  pine- 
apple,  orange,   lemon,   lime,  date,   fig,  guava 


and  pomegranate.    Pali 


quino,  which  rises  to  a 
height  of  8,320  feet 
tbove  the  eastern  pla- 
teau. In  the  cenl«r  is 
a  region  of  gently-roli- 
iog  plains,  broken  here 
and  there  by  low, 
rounded  bills,  and  it  is 
here,  rather  than  in  the 


that  Cuba's  most  pic- 
turesque scenery  is  to 

be  found.  The  Yumuri  Valley  is  the  "show 
spot"  of  the  island.  Numerousstreams  drain  the 
Valleys  and  the  coastal  plains,  but  they  are  too 
rapid  in  the  wet  season  and  too  shallow  in  the 
dry  season  to  be  of  much  use  for  navigatiMi. 

Climate,  Vegetation  and  Animals.  Cuba  lies 
just  inside  the  torrid  zone.  On  the  coast  the 
climate  is  very  even,  but  inland  it  is  not  so 
equable.  The  coast  temperature  seldom  drops 
below  65°  in  winter,  but  in  the  mountains  the 
thermometer  often  falls  lower  than  50°.  Coast 
temperature  in  summer  is  usually  not  higher 
than  90°.  The  average  temperature  for  the 
island  in  Jajiuary  varies  between  72°  and  75°. 
The  July   temperature  averages   about  82°. 

Almost  everj'where  in  Cuba  the  rainfall  is 
niScient  for  agricultural  purposes,  only  a  few 
■mall  areas  in  the  interior  requiring  irrigation. 
At  Havana  the  rainfall  is  over  fifty  inchea 
annually,  and  m  some  northesstom  sections  it 
reaches  over  100  inches.  The  southern  coast 
regions  have  much  less  rainfall,  however,  for 
IcM  moisture  paasea  over  the  mountains.    Rain 
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!,  including  the  useful 
royal  palm,  grow 
everywhere,  and  fields 

beautiful  floweiB  and 
fragrant  plants.  In 
about  13,000.000  acres 
of  forest  grow  some  of 
the  finest  cedar  and 
mahogany  in  the 
,  world,  as  well  as  such 
other  trees  of  the  trop- 


ics  Eis  the  ebony  logwood  &ad  rosewood  Quul 
ampe  wild  turkeys  grouse  biuzarda  and  vul 
tures  are  plentiful  Hogs  doga  and  cats  run 
wild  iQ  great  Qumben 

Although  there  are  but  few  loakes  there 
are  a.  number  of  disagreeable  forma  of  ammal 
life  Among  them  are  scorpions  centipedes 
and  tarantulas  as  well  as  land  crabs  and  flymg 
cockroaches  and  worst  of  all  the  flea  which 
gets  under  the  skin  called  the  ragua  or  jigger 
This  is  the  aide  of  life  which  is  moat  irritating 
both  to  natives  and  to  visitors 

Cuban  waters  are  well  stocked  with  fish 
Large  sharks  are  common  and  in  coast  watera 
the  porpoise  and  manatee  or  sea  cow  are 
found  Crocodiles  alligators  chameleons 
small  lizards  and  tree  toads  are  among  the 
creeping  inhabitants  of  this  tropical  land 

Asncultural  Development  Previous  to 
Cubaa  last  war  for  independence  (1895-1898) 
the  country  contaued  over  GO  000  plantations 
farms  cattle  ranches  and  orchards  valued  at 
nearly  S200  000000  During  the  war  many  of 
these  were  completely  destrcyed  but  after 
1899  agricultural  industries  again  developed 
The  simple  wooden  plow  of  four  centunea  ago 
IS  still  in  quite  general  uae  and  oxen  are  still 
the  patient  farm  animals  yet  the  slowly  mov 
11^  Cubans  alone  produce  almost  one-fourth 
the  worlds  aupply  of  sugar  cane  The  manu 
facture  of  Bugar  is  very  costly  but  in  1914 
there  were  170  mills  on  the  island  and  about 
one  half  the  cultivated  lands  were  giien  over 
I  to  sugar  The  yearly  crop  before  the  War  of 
Khe  Nations  was  nearly  3000000  tons  asd 
*he  export  was  valued  at  over  $100  000000 


most  of  which  went  to  the  Umt«d  States 
Then  the  war  msed  the  price  of  sugar  and  the 
people  of  Cuba  planted  cane  m  yet  greater 
abundance  Thousands  of  acres  which  bad 
never  before  been  cultivated  are  now  being 
used  for  the  raising  of  sugar  cane 

The  next  product  m  importance  is  tobacco 
and  about  one-tenth  of  the  cultivated  land  is 
given  to  that  crop  About  seventy  per  cent  of 
the  output  IS  produced  m  the  province  of  Pinar 
del  Rio  Over  320000  bales  of  leaf  tobacco 
aearl>  185  000  000  cigan)  about  19  000  000  packs 
of  cigarettes  and  about  610000  pounds  of  cut 
tobacco  are  exported  from  Havana  yearly 

Com  or  maize  rice  and  sweet  potatoes  are 
raised  for  home  use  Cofiee  is  raised  but  is 
not  BO  important  a  product  as  formerly  in  this 
industry  it  is  becoming  increasingly  difficult  to 
compete  with  Brazil  Fruits  are  easily  culti- 
vated  and  fruit  interests  are  chiefly  in  the  hands 
of  Amencan  compames  Almost  30  000  tons  of 
pineapples  about  40000  tons  of  bananas  and 
o\  er  3  000  000  cocoanuta  are  exported  yearly 

Cattle  raising  is  an  important  industry  espe- 
cially in  the  fertile  provmce  of  Camaguey 
There  are  over  3  000  000  head  of  cattle  on  the 
island  and  about  615000  horses  46000  mules 
and  3,500  asses 

Hjumfictnnng  and  Other  Indastnes  The 
manufacture  of  raw  sugar  cigars  and  c^arettes 
are  about  the  only  manufacturing  industries  of 
Cuba  and  they  are  both  closely  connected  with 
agriculture  Directly  south  of  Havana  on  the 
south  coast  of  Cuba  at  the  little  town  of 
Batabano  the  sponge  industry  la  important 

Scareity  of  labor  is  a  problem  which  Cuba 
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OUTLINE  AND   QUESTIONS  ON  CUBA 


Outline 


I.    LoeatloB  and  Slse 

(1)  Latitude.  19*  40'  to  23*  13'  north 

(2)  Lonsrltude,  74*  to  86*  west 

(3)  Situation  with  reference  to  other  land 

masses 

(4)  Area 

(a)  Actual 

(b)  Comparative 

II.  Physical  Featorca 

(1)  Coast  line 

(a)  Length,   2,500  miles 

(b)  Numerous  harbors 

(2)  Surface  characteristics 

(a)  Mountains  at  east  and  west  ends 

(b)  Undulating  plain  in  center 

(5)  Rivers 

(a)   Uselessness  for  navigation 

III.  Climate  and  Life 

(1)  Tropic  conditions 

(a)   Equalizing  effects  of  sea 

(2)  Rainfall 

( 3  )   Unhealthfulness 

(a)   Effect  of  sanitation  measures 

(4)  Vegetation 

(5)  Animal  life 

IT.   IndnatHca 

(1)   Agriculture 

(a)  Primitive  methods 

(b)  Chief  crops 

1.  Sugar  cane 

2.  Tobacco 


3.  Coffee 

4.  Fruits 

(c)   Stock  raising 

(2)  Manufacturing 

(a)  Sugar 

(b)  Cigars  and  cigarettes 

(c)  Labor  problems 

(3)  Mining 

(4)  Lumbering 

V.   The  People 

(1)  Proportion  of  various  races 

(2)  Customs  and  manners 

(3)  Religion 

(4)  Education 

(a)  Under  Spanish  rule 

(b)  Under  present-day  conditions 

VI.    Commerce  and  Transportation 

(1)  Commercial  centers 

(2)  Imports 

(3)  Exports 

(4)  Railroads 

(5)  Highways  and  cart  roads 

VII.   GoTemment 

(1)  Republican  form 

(2)  Departments  and  their  duties 

(3)  Conditions  of  citizenship 

VIII.    History 

(1)  Discovery  and  settlement 

(2)  Repeated  insurrections  against  Spain 

(3)  Interference  of  the  United  States 

(4)  Independence  secured 
^5)   Recent  progress 


Questions 


About  how  many  miles  would  a  letter  have  to  travel  in  going  from  San  Francisco 
to  Cuba?    How  much  would  you  have  to  pay  to  send  it? 

From  what  labor  troubles  have  the  sugar  planters  suffered?  Why  have  not  these 
affected  the  tobacco  manufacturers  as  well? 

To  what  happening  did  the  slogan  "Remember  the  Maine''  owe  its  origin? 

Where  does  it  cost  as  much  to  carry  a  ton  of  freight  a  few  rods  as  to  carry  it 
elsewhere  a  thousand  miles  or  more?    Why? 

How  large  a  part  of  the  world's  supply  of  sugar  cane  does  Cuba  produce? 

How  far  is  Havana  from  New  York?  from  New  Orleans? 

What  part  had  people  from  the  United  States  taken  in  Cuba's  fight  for  freedom 
before  1898? 

Why  does  the  Cuban  milkman  need  no  milk  wagon? 

Who  besides  a  Cuban  may  ever  become  President  of  the  republic? 

What  were  the  conditions  imder  which  the  Cubans  lived  dufing  the  Spanish  rule? 


CUBA  le 

has  to  meet  in  moot  of  ita  industries.  The 
abolition  of  slavery  in  1SS3  reduced  the  supply 
of  block  labor;  the  Chinese  govenunent  stopped 
emigration  of  Chinese  coolies  to  Cuba  because 
it  was  said  they  were  inhumanly  treated,  and 
the  war  of  1895  decreased  the  ranks  of  the 
laboring  class.  The  problem  is  more  serious 
to  sugar  planters  than  to  manufacturera  of 
tobacco  products,  for  in  the  latter  industry 
skilled  white  labor  can  be  used. 

Mineral  BesonicM.  Boutheaatem  Cuba,  near 
Santiago  de  Cuba,  in  the  proriace  of  Orient«, 
is  the  mining  section  of  the  island.  Iron,  cop- 
per and  manganese  are  the  principal  products. 
Mining  interests  are  chiefly  in  the  hands  of 
American  companies;  most  of  the  output  is 
sent  to  the  United  States,  and  on  an  average 
50,000  tons  of  iron  a  month  are  exported  to 
that  country.  Gold  deposits  and  rich  beds  of 
asphalt  are  not  largely  worked  as  yet. 

QovemmeDt.  Cuba  is  governed  in  accord- 
ance with  the  constitution  adopted  by  a  repre- 
sentative convention,  February  21,  1901.  The 
government  is  republican  in  form  and  diffeis 
but  slightly  from  that  of  the  United  States. 
The  head  of  the  administration  is  the  Pres- 
ident, who  must  be  a  native  Cuban  or  a 
naturalited  citiien  irtio  served  ten  years  in 
the  Cuban  army  during  the  wars  of  independ- 
ence. He  is  elected  by  popular  vote  for  a 
term  of  four 
years,  and  cannot 


green. 


terms.'  He  ap- 
points and  re- 
moves membeia 
of  bis  Cabinet, 
who  are  responsi- 
ble to  him  for 
the  administra- 
tion of  their  de- 
partments. 

Legislative 
power    is    vested  '^^^^ 
i  D    a    Congre«,  The 

consisting  of  two  """  ^"  """  ™"°"'  °'  '"'^^ 
houses,  a  Senal«  and  a  House  of  Kepresenta- 
tives.  Four  Senators  from  each  of  the  six 
provinces  form  the  Senate  body.  They  are 
elected  by  a  board  composed  of  the  council- 
nen  of  the  province  and  of  electon,  chosen  by 
)he  people,  equal  to  twice  the  number  of  coun- 
tUmen.  One-half  of  the  Senators  retire  every 
our  years.  The  House  of  Representatives 
jonsists  of  one  member  for  every  25,000  inhabi- 
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tants  or  for  a  fraction  thereof  more  than 
12,500.  They  are  elected  for  four  years,  one- 
half  retiring  every  two  years.  Congress  holds 
two  annual  seesions,  controls  the  financial  and 
foreign  affairs  of  the  republic  and  makes  gen- 
eral laws  for  the  administration  of  the  national 
government,  and  prepares  electoral  laws  for 
the  provinces  and  municipalities, 

Eveiy  male  Cuban  over  twenty-one  years  of 
age  who  is  mentally  sound,  who  has  not  been 
convicted  of  crime  and  who  is  not  serving  in 
the  army  or  navy,  all  Spanish  male  residents 
who  have  been  on  the  island  since  April  11, 
1899,  and  all  male  foreigners  who  have  re- 
sided there  since  Janusty  1,  1899,  are  entitled 
to  vote.  Foreigners  who  have  taken  up  their 
residence  there  since  January  I,  1S99,  are  re- 
quired to  show  five  years'  residence  before 
naturalisation. 

History.  Columbus  dlsoovered  Cuba  in  1492, 
His  son  Diego  (James)  founded  Santiago  de 
Cuba  in  1514.  Five  years  later  Havana  was 
founded.  The  enslavement  of  the  native  pop- 
ulation led  to  its  extinction  in  less  than  two 
generations,  and  negro  elavee  were  imported 
from  Africa.  Misgovemment  was  the  rule 
during  nearly  all  of  Cuba's  colonial  histoiy, 
heavy  taxes  being  levied  upon  ite  produc- 
tion and  commerce  for  the  benefit  of  Spain. 
Havana  was  taken  by  the  French  in  1534, 
and  again  in  1554,  and  in  1762  by  the  British 
in  the  European  Seven  Years'  War  which 
ended  in  1763  (see  Sbvbn  Yubb'  Wab).  But 
all  these  occupations  were  temporary. 

The  first  insurrection  of  Cubans  against  Spain 
was  led  in  1833  by  Manuel  Queaada,  who  de* 
manded  for  the  island  representation  in  the 
Spanish  Cortes  (Congress).  Peace  did  not 
come  until  1842,  when  various  reforms  were 
conceded,  though  representation  in  the  Cortea 
was  still  denied.  In  1850  Narciso  Lopes,  with 
600  American  filibusters,  landed  at  Cardenas, 
to  overthrow  the  colonial  government;  but  the 
movement  was  quickly  suppressed.  In  the 
next  year  Lopes  repeated  his  attempt,  but 
was  defeated  and  executed,  though  his  Amer- 
ican followeifl  were  pardoned.  A  third  filibus* 
ter  in  1853  led  England  and  France  to  ask  from 
the  United  States  a  disavowal  forever  of  an 
intention  to  take  possession  of  Cuba,  but  this 
request  was  declined.  The  Ostend  Manifesto 
of  1854  was  not  really  a  manifesto,  but  was  an 
expression  of  opinion  and  advice  by  the  Amer- 
ican ministers  accredited  to  Great  Britain, 
France  and  Spain,  addressed  to  the  government 
of  the  United  States,  recommending  it  to  pur- 
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diaae  Cuba  from  Spain  or  to  seise  the  island 
if  purchase  plans  should  fail.  Spain  refused  to 
sell  the  island,  though  offered  a  hundred  mil- 
lion dollars  for  it;  and  the  Manifesto  was 
repudiated  by  the  American  people.  See  Oa- 
TiND  Manifesto. 

In  1875  the  United  States  complained  to 
Spain  that  the  condition  of  insurrection  in 
Cuba  could  no  longer  be  endured.  A  vigorous 
attempt  was  made  by  the  mother  country  to 
suppress  it  in  the  following  year.  In  1895  a 
Cuban  republic  was  proclaimed  at  Najassas, 
but  the  Spanish  General  Campos  defeated  the 
republicans  at  Matanzas.  In  the  next  year  the 
cruel  General  Weyler  succeeded  Campos  and 
angered  the  American  people  by  his  atrocities. 

In  1898  the  United  States  battleship  Maine, 
while  visiting  Havana,  was  mysteriously  blown 
up,  supposedly  by  a  submarine  mine,  though 
this  was  not  known  to  be  a  fact.  The  press  of 
the  United  States  clamored  for  intervention  in 
behalf  of  the  Cubans.  This  action  followed, 
and  a  war  with  Spain  resulted.  The  Spanish 
force  was  defeated  by  the  Americans  in  Cuba 
at  San  Juan  Hill,  near  £1  Caney,  on  the  1st 
of  July ;  and  the  Spanish  fleet,  which  had  been 
shut  in  the  harbor  of  Santiago  de  Cuba,  was 
destroyed  on  the  third  by  the  fleet  of  Admiral 
Sampson,  who  was  absent  at  the  time,  the 
chief  honor  of  the  victory  being  accorded  to 
Commodore  Schley. 

Peace  was  made  in  the  following  year,  and 
Spanish  claim  to  the  island  was  forever  aban- 
doned. Cuba  was  recognized  as  a  nation  by 
the  powers  of  the  world  on  entering  into  an 
agreement  with  the  United  States  giving  the 
latter  the  right  of  intervention  when  necessary 
and  the  use  of  naval  stations;  certain  stipula- 
tions were  also  made  in  1902  as  to  finances  and 
foreign  relations.  In  1905  intervention  by  the 
United  States  for  the  preservation  of  order 
became  necessary,  and  the  American  occupa- 
tion continued  until  1909,  when  President  Jose 
Miguel  Gomez  was  inaugurated.  He  was  suc- 
ceeded in  1913  by  Mario  Menocal,  a  graduate 
of  Cornell  University.  President  Menocal  was 
reelected  in  1916.  In  1914  Cuba  borrowed 
largely  from  American  capitalists  for  the  pro- 
motion of  a  considerable  number  of  modem 
governmental  enterprises. 

Jns^urrection  of  1917.  When  President  Meno- 
cal was  elected  in  1916  the  vote  was  so  close 
between  him  and  Alfredo  Zayas  that  Jose 
Miguel  Gomez,  the  retiring  President  and 
leader  of  the  Zayas  party,  demanded  that  the 
Supreme  Court  reverse  the  result  and  declare 


Zayas  elected.  The  demand  was  ignored,  and 
Gomez  threatened  the  government  with  attack 
and  Menocal  with  death.  The  two  parties  may 
be  loosely  termed  conservatives,  under  Meno- 
cal, and  radicals,  under  Gomez. 

The  term  of  President  Menocal  was  to  ex- 
pire on  May  20,  1917;  the  radicals  prepared 
to  gather  in  force  to  seize  the  machinery  of 
government  and  assure  themselves  of  power 
to  name  his  successor.  They  did  not  expect 
to  become  active  until  March,  but  in  January 
the  government  discovered  and  frustrated  a 
plot  to  kidnap  President  Menocal.  Gomez 
and  his  followers  escaped  from  Havana  and 
scattered  over  the  island  and  gathered  recruits 
from  among  the  discontented.  They  burned 
sugar  plantations  of  adherents  of  the  adminis- 
tration, as  a  means  of  striking  at  the  finances 
of  the  opposition.  Skirmishes  which  cannot 
be  dignified  as  battles  occurred  between  the 
regular  forces  of  the  republic  and  the  revolu- 
tionists, in  nearly  all  of  which  the  former  were 
victorious.  Suspected  traitors  were  forced 
from  the  army,  four  city  mayors  were  arrested, 
and  loyal  militia  companies  were  organized. 

Meanwhile,  the  United  States,  by  virtue  of 
its  right,  reserved  when  the  republic  was  or- 
ganized, found  it  necessary  to  send  the  Cubans 
a  warning  that  insurrection  must  cease;  that 
the  power  of  the  American  government  would 
be  used,  if  necessary,  to  sustain  the  regularly- 
constituted  authority  represented  by  President 
Menocal,  and  that  the  forthcoming  elections 
must  be  held  in  a  lawful  and  orderly  manner. 
If  the  factions  could  not  compose  their  differ- 
ences intervention  by  the  Americans  for  the 
third  time  would  follow.  j^ji:p. 

Consult  bulletins  of  the  Pan-American  Union. 
Washlnirton,  D.  C,  sent  on  request;  Porter's  In- 
dustrial Cuba;  Roosevelt's  The  Rough  Riders; 
Canini's  Four  Centuriee  of  Bpaniah  Rule  in  Cuba. 

Related  Sobjeeta.  The  following  articles  In 
these  volumes  contain  much  information  which 
will  be  of  help  to  the  reader  Interested  in  Cuba: 


CITIXS  AND  TOWNS 

Matanzas 
Santiago  de  Cuba 


Camagiley 
Clenfuegos 
Havana 

HISTORY 

Columbus,  Christopher  Gomez  y  Baez,  Maximo 

Filibusters  Ostend  Manifesto 

Garcia  y  Iniguez,  Palma,  Tomas  Estrada 

Calizto  Spanish -American  War 


LBADXNO  PRODUCTS 

Banana 

Pineapple 

Cocoanut 

Sugar 

Coffee 

Tobacco 

UNCLASSIFIED 

Isle  of  Pines 

CUBE  1( 

CUBE,  B  regular  solid  having  six  equal 
Bquare  faces.  By  tolid  is  meant  a  body  having 
three  dimenaions — length,  breadth  and  thick- 
ness. In  finding  the  volume  or  eontenta  of  a 
solid,  that  is,  the  tpace  it  occupies,  the  cube  is 
used  as  a  unit  of 
measure,  and  the 
.  result  is  expressed 
in  cubic  inches, 
cubic  feet,  etc. 
The  volume  of  a 
cube  is  found  by 
using  three  times 
aa  a  factor  the 
number  which 
expresses  the 
length  of  one  of  •»■  CUBE 

:i I ,.1,..  ■         The  flgure,  reduced  In  slie. 

lU  edges ;  that  is,  repreBents  a  cubic  foot    Bach 
a  cube   whose  face     la     twelve     Inches     In 

,  ....  length  ajid  width.  The  vol- 
edge  IS  i  mcbes  ume  la  12X12X12  Inches,  or 
i.  hngth  coatain.  '-.S  ™'J'.  T.'^-St.jrJ! 

4X4X4,      or      64,  the  length,  breadth  and  Ihlck- 
....  —      neas.  or  one  cubic  Inch.  There 

cubic  incbes.  tor  are  1.72g  auch  smaJI  cubee 
this  reason  Uie  ">  *•  ="""  »»«)'■ 
third  power  of  any  number,  which  is  the  prod- 
uct of  that  number  taken  three  times  aa  a 
factor,  is  called  its  cube ;  for  example,  the  cube 
of  2  is  8;  the  cube  of  3  is  27.  For  practical 
application  of  the  theory  of  the  cube  and  its 
relBtioDa,  see  Cubic  Measure;  Mensuration. 

CUBEBS,  ku'bebg,  the  dried,  unripened 
berries   of   a   shrub   belonging   to   the    pepper 


q  CUBE   ROOT 

native  to  Penang,  Sumatra,  New  Guinea  and 
neighboring  isUoda.  The  dried  berries  look 
much  like  black  pepper,  but  are  lem  pungent 
and  of  more  agreeable  flavor  than  that  spice. 
The  drug  prepared  from  cubebs  acts  as  a  stim- 
ulant and  ia  sometimea  used  in  treating  indiges- 
tion. When  prepared  in  the  form  of  cigarettes 
eubeba  are  sometimes  thought  to  afFord  relief 
for  hay  fever,  asthma  and  inflammation  of  the 
pharynx. 

CUBE  ROOT.  When  it  is  desired  to  find  the 
length  of  one  of  the  sides  of  a  cube,  that 
fact  is  usually  ascertained  by  actual  measure- 
ment. If,  however,  the  number  of  cubic  units 
in  the  volume  of  the  cube  is  known,  the  length 
of  any  side  may  be  found  by  figuring  the  cube 
roof  of  the  number  representing  the  volume. 
The  cube  root  of  a  number  is  one  of  its  three 
equal  factors,  as  illustrated  below.  The  knowl- 
edge of  how  to  find  the  cube  root  of  large 
numbers  is  not  of  great  practical  importance 
to  the  average  person,  but  such  problems  have 
considerable  value  for  mental  discipline,  and 
they  are  interesting  exercises  to  anyone  with 
a  taste  for  mathematics.  We  will  begin  this 
subject  with  a  study  of  the  roots  of  small 
numbers: 


12X12x12  =  1728:  lT2g  Is  the  cube  at  12. 
and  12  la  the  cuba  root  of  1728. 

The  cube  of  8  Is  written  8*.  The  small  figure  S 
la  called  the  exponent. 

The  cube  root  of  216  la  written  ^'JTff.  The 
V       la  called  the  root  aign,  or  radical  ttgn. 

How  to  read  the  Indicated  oiteratlona : 

I.  6*  may  be  read  In  full,  aa  follows: 

la)    Multiply  e  by  6,  and  that  product  by  S ; 
(b)  Use  (  aa  a  factor  3  tlmea; 
<c)   The  third  power  of  6: 
<d)  The  cube  of  t; 
(e)   6  cubed. 

II.  -fTJ  ts  read  aa  follows : 

(a)  What  number  used  as  a  factor  3  times 
glvea  8<?  It  can  be  seen  clearly  this  way  :  nXn 
Xn  =  G4.     What  la  n? 

(b)  Cube  root  of  «4. 

It  mai'  be  written  n'  =  G4  and  read,  "What 
number  cubed  gives  64T"  This  uae  of  n  ahould 
be  common  In  the  arithmetic  ciasx ;  it  Is  very 
helpful  In  making  things  clear,  but  should  be  read 
"number"  or  "what  number,"  not  read  "n." 

Bierclae  In  reading: 


=  4X4: 


<4  =  64. 


X4X4  = 


r,  the  piper  eubeba.  It  is  used  in  Eastern 
I  as  a  flavoring  and  in  Europe  and 
'it  medicinal  purpoees.    The  shrub  is 


)2)   S"=6X6X6  =  216. 

<6  cubed  Ib  fixexe  =  2ie,) 


9X9X9  =  9'  =  729. 

(Read  Juat  aa  thoy  appear.) 


& 


PIk.  a,  at  lert.  representB  the  cube  o. 
the   units,   taken   three  times ;   Fig.  c,  right  c 
d,  at  right,  the  cube  of  the  units. 


PARTS  OP  A  CUBE 


;  Fig.  I 


a  a  factor  S  tlnii 


(»)  «xi«xi«=ai8; 


a  factor  Rives  tia  or  lx*X 


Cube  and  Cube  Root  of  Decimal  FiBctioni. 
The  cube  of  the  decimal  fraction  offers  no 
new  difficiUty.  A  product  contains  as  many 
decimal  places  as  all  its  factors  contain;  for 
example,  AXAXJli=2Ui.  Therefore,  from  the 
above  we  have: 


sxsx 


=  27." 


«  root  at  ST  Is  3." 

Cube  and  Cube  Root  of  Common  Fractloiu. 
FollowiDB  lire  examples  illustrating  this  phase 


1000   To  To'io'^io    looo* 

The  cubes  of  the  tens  from  10  to  BO  can  be 
easily  learned  by  memoriiing  the  cubes  from 
I  to  9. 


2»=S. 


io*=gooo. 

S(»=Z7000. 
40*=610l>0. 

6O'=lS60O0. 
60'=2ie000. 
7O'=34SOO0. 
80*  =  El  2000. 
•0*=7J»000. 


.1"=.OOI. 

oil  — ,000001. 

.i'  =  .O08. 

.O1'  =  .O00O64. 

,3'  =  , 027. 

.i'-.lB6. 

fTI5=B. 

^T7W—S. 

■trnw=-h. 

^rm=-9. 

^.mnE^.os. 

*'M)0(lTi9  =  .O9 

In  all  the  above  problems  it  is  possible  to 
get  the  cube  root  at  sight  or  by  a  little  careful 
inspection. 

Cube  Root  liy  Factoring.  The  next  simple 
method  is  that  of  factoring  where  the  three 
equal  factors  are  not  bo  apparent.     For  ex- 


1GS2G  =  EXGX 
6XBX62S  =  8XBX 

BXBX 


iXlSB. 


<12G  =  GXBXGXEXIG- 

^1Ee2?=2G  X  2B  X  2G. 
<2)   VTMB^n. 

1096  =  4x1024. 
4X1024  =  4X4X264. 
4X4X2S6  =  4x4Xiaxie. 
#TU7r=l«xl6xlfl. 
We  can  find  the  cube  root  of  an  indicated 
product   by   factoring.     For  example,  "What 
is  the  edge  in  inches  of  a  cubic  space  whose 
capacity  is  8  cubic  feet?" 

Volume  In  cubic  lnclies=:Sxl72g. 
Edge  in  lncheB=  fl-flx  175*  = 

i-fiixixi^x.mxiixHy 


2X12  =  24. 

Sx3xSx!x<=>x6  =  i8- 


Edge  In  lncheB  = 
#Trx21B=:*T> 
^£12x343-BX7  =  BS. 
#'TIF>rnT = 9  X  G  =  4  B . 

The  above  problems  are  all  Bolved  more  or 
less  freely  by  inspection. 


CUBE  ROOT 
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CUBE  ROOT 


Cube  Root  of  Numbers  Consisting  of  zo's  and 

Units.     We  sliail  see  first  how  such  numbers 

are  cubed  and  of  what  their  cubes  consist ;  then 

we  can  understand  how  to  find  the  cube  root 

of  a  number. 

Let  us  cube  26. 
26  =  20  +  6. 
26»=(20  +  6)«    or 
26»=  (20  +  6)  X  (20  +  6)  X  (20  +  6). 

20  +6 
20  +6 

20»+(20x6) 
+  (20x6)+6« 

20«  +  2x(20x6)+6« 
20  +  6 


20»+2x(20«x6)+        (20X6») 
(20«x6)+2X(20x6«)+6» 

20>+3x(20«x6)+3X(20x6«)+6« 
Therefore : 

26>=20«+(3x20«X6)  +  (3x20x6«)  +  6». 

Translating  this  Into  words,  we  have:  "The 
cube  of  a  number  is  made  up  of  the  cube  of  the 
tens,  and  3  times  the  square  of  the  tens  times  the 
units,  and  3  times  the  tens  times  the  square  of  the 
units,  and  the  cube  of  the  units." 

The  figrure  below  shows  these  parts  together  as 
the  whole  ouhe. 


t»t3(t''u)  +  3(tu^)+u' 

THE  COMPLETED  CUBE 

Following  this  truth  we  write  out  the  cube  of 

38.  and  have:     88»=30»+ (8x80«x8)  +  (8x80x 
8>)+8>. 

Putting  the  general  truth  Into  concise  form,  we 
have :  ( tens  +  units  )  • = tens*  +  (  3  X  tens»  X  units  )  + 
( 3  X  tens  X  units*)  +  units*. 
Or,  using  t  for  tens  and  u  for  units,  we  have : 

(t+u)«=t*+(3Xt*Xtt)  +  (3xtXM*)+u«. 

From  this  we  are  able  to  find  the  cube  root  of  a 
number,  as  below: 

Let  us  take  941192.  Some  number  has  been 
cubed  to  give  this.    It  Is  indicated  thus: 


n»=     941192 

The  process  of  finding  the  cube  root : 
90  +  8 

941192  =  ^+(8  X«*Xu)+( 3  XtXu») 
729000  =  ^ 


3X90*: 
24300 


212192  =  (8X<«Xf«)  +  (8XtXtt*)+t«» 
194400  =  8Xt*Xu 


17792=  (8XtXf««)+ll» 
17280  =  8  XtXt«» 

512  =  M» 

612  =  8» 


"What  Is  the  largest  cube  of  tens  In  the  num- 
ber r*  Thinking  of  941000  (which  contains  the 
lO's  cubed)  as  941,  we  find  729.  or  9*.  the  largest 
cube.  Nine  Is  the  cube  root  of  this,  but  9  tens  Is 
90,  and  90»=  72900,  which  we  take  out;  the  re- 
mainder, 212192,  must  contain  the  rest  of  the 
cube,  namely  (3xe«xt«)  +  (3x<X«*) +m».  Since 
the  first  term,  8X^Xu,  Is  much  the  largest 
part  of  the  remainder,  we  may  for  the  moment 
consider  212192  =  3X t*xu.  We  have  the  product 
of  three  numbers  and  have  two  known  numbers. 
3  and  90*,  to  find  u,  the  one  not  known,  as  ex- 
pressed In  the  following: 

212192  =  8X8100X«. 

Therefore,  to  find  u,  we  divide  212192  by  24800, 
and  find  «=8.  Now  we  take  out  3Xt*xu  or 
3X90*X8.  and  have  left  17792.  which  must 
contain  (3  x  < X «■)  +«»,  the  rest  of  the  cube.  We 
take  out  Zxtxu*  or  8x90x64  or  17290.  and 
have  left  612,  which  equals  8*  or  u*.  So  we 
have  found  that  941192  Is  the  cube  of  98  or 
>y941192  =  98.  This  Is  the  simplest  method  for 
those  not  familiar  with  algebra.  For  more  ad- 
vanced students  the  problem  may  be  worked  as 
follows : 

90  +  8 

941l92  =  ««+8«%  +  Sfii^+i4* 
729000  =  1* 


3t»=24300 

Ztu=   2160 

u*=        64 


26524 


212192=  (3f*+3«tt  +  tt*)  tt 
212192 


First  find  the  largest  cube  of  tens,  which  Is 
seen  to  be  729.  and  the  cube  root.  9  tens  or  90 ; 
take  out  90*,  and  there  Is  left  212192.  which  must 
contain  the  other  three  terms  of  the  cube ;  that  Is. 

212192  =  3e*t«  +  Stii*+tt*,or, 
212192=  (3t«  +  3«tt  +  t*«)tt. 

Since  Zthi  is  much  the  largest  part  of  the  three 
quantities,  we  may  for  a  moment  neglect  the 
other  two  and  have  212192  =  3  t*u.  We  have  the 
product  of  three  numbers  and  two  of  them  given 
to  find  the  third.  We  find  u  by  dividing  212192 
by  3X90*  and  get  ii  =  8.  Then  we  substitute  90 
for  t  and  8  for  u  In  each  part  inside  the  paren- 
theses and  get  the  entire  divisor  as  shown,  26524. 
This  multiplied  by  u.  or  8.  gives  212192.  This 
shows  that  we  find  In  941192  the  cube  of  98. 
Therefore,  98  Is  the  cube  root  of  941192,  or 
^d411d2  =  98. 

The  usual  method  followed  after  the  subject  Is 
understood  Is  given  below  accompanied  by  an 
illustration : 
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CUBIC  MSASUSS 


72 


IX7f» 
iXTtXS 


373248 
848 

14709 

4xe 

30248 
30248 

4 

1S124 

fl^erate  tlte  omnber  Into  iiciloda  of  tlirw  dlgifei 
mA,  twgfnntr^  mt  the  lisbt.  Find  the  Imrsart 
CBte  In  tbe  first  period.  373.  It  Is  343.  Ptefle 
tte  cube  root.  7.  in  the  answer.  SubtTBCt  the 
Ivsest  cabe.  348.  and  brin^  dovn  the  next  period. 
DiTide  tbe  remainder  by  three  times  the  aqoare 
«f  the  tens  fin  this  case  3x70>=14700).  and 
pltee  the  Qootlent  (2  in  this  cas^)  in  the  answer 
Ifililn  the  number  already  there ;  In  this  case  this 
g|f«i  72  In  tbe  cube  root.  Then  add  to  the  trial 
Aflsor  Cflks  Sxtens'  is  called)  three  times  the 
IBM  times  tbe  units,  which  in  this  case  Is  3X78 
XS=48#.  nnd  a4ld  also  the  square  of  the  anlt:^ 
wlildi  In  tbls  case  is  4.  Then  multiply  the  sum 
if  these  tliree,  which  is  the  real  divisor.  In  this 
cue  1S134U  by  tbe  units,  which  in  this  case  Is  t. 
Old  plaoe  the  product  under  the  dlrldend.  The 
product.  S0248.  Is  the  same  as  the  dlrldead.  aad 
7t  is  tbe  cube  root  of  373248. 

A*M*llior  muatratSon,  when  there  are  three  dislla 
te  tbe  lOdC: 

^I17nflil=a. 

572 


187149248 
125 


SX50*=7S00 

8XS8X    7  =1050 

7*=      40 


02140 


00103 


85ff 


1050248 


3X870*  =074700 

3X570X8=      »*«• 
!•=  4 


1950248 


078124    I 

point  in  this  problem  is  that  57 
the  tens  at  the  second  dlrlslOQ.  and  the 
dirisor,  SXten^,  becomes  3x570*. 

CAe  SMt  of  DedmjOs.  In  taking  the  cube 
root  id  a  number  containing  a  decimal,  we 
igpurati*  it  into  periods,  beginning  at  the  ded- 
mal  point,  mud  marking  off  into  periods  of 
three  digite  eac^  to  the  left  for  the  whole 
Bmiiber  mud  to  the  right  for  the  dedmal,  as, 

«7'842.3«8'705. 

If  the  fjf«^**^^  part  has  not  3,  6,  or  9,  ete^ 
pbiees,  waaa  &re  added,  as: 

82.«87'40. 
82.«87'4fO. 

The  cube  root  of  a  decimal  has  %  as  many 
Amuwi^I  places  as  the  cube  has.  The  cube  is 
tiie  prodoet  of  three  equal  factors;  there- 
fae,  j8  ffF*ti^"**  three  times  as  many  dfcimal 
as  the  edbe  root.    If  a  given  number 


is  not  a  perfect  cube,  annex  dfrimal  ktob,  in 
groups  of  threes;  carry  it  out  as  many  dfcimal 
places  as  is  desired.    For  example: 

^9r!^=  ^  78«.0M'0H'0M. 
which  wiO  give  the  cube  root  to  tibiee  dfdmal 


Cvbe  Raot  of  ComBM  Fndioas.  This  is 
touched  upon  in  the  ea;^  part  of  the  artide, 
but  we  shaD  geneialiK  it  here: 


Q 


-,•    T    7    7    5    , 
='  "a    8    8"»"5li' 


f§a    7 


The  cube  root  of  a  common  limetioii  is  a 
frmctioQ  whose  numerator  is  the  cube  root  of 
the  numerator  of  the  first  fraction,  and  whose 
denominator  is  the  cube  root  of  the  denom- 
inator of  the  first  firaetioQ,  as* 


CUBIC,  ku'hic,  MKASIISS,  the  system 
used  in  the  measurement  of  ""^^^  that  i8» 
bodies  having  the  tibiee  dimensions  of  length, 
breadth  and  thirknpwi.  It  derives  its  name 
from  the  cube,  which  is  the  unit  of  measure 
enqdoyed  in  finding  the  contents,  or  volimie, 
of  solids  (see  Cubs).  The  v(4ume  of  a  regular 
•olid  is  found  by  multiplying  together  the 
numbers  representing  its  three  dimensions. 

Practical  Applications.  The  following  table, 
which  should  be  memorised,  contains  the 
values  commonly  used  in  the  solutioQ  of  prob- 
lems based  on  the  cube: 

1728    coblclnchesCcaJn.)  =1  cable  foot  (ca-fL). 
27     cobicfeet  =1  cable  yard  (ca.yd.). 

231     coble  taicbea  =lgalloo. 

3150.4  coble  Incbea  =r  1  bosheL 

24%  cobicfeet  =1  penA  of  stone. 

(a)  How  many  cable  jrards  will  be  taken  out 
In  digsbiff  a  crilar  16  feet  wide.  40  feet  long  and  8 
feet  deep? 

(b)  What  will  tt  coet  to  bofld  a  atnoe  wall  30 
rods  Ions.  3H  feet  high  and  1  yard  thk^  at  10.50 
a  perch? 

(c)  How  many  bushels  of  oats  will  a  t>tn  hold 
which  is  2  jrards  Umg,  2H  f«et  wide  and  6  feet,  4 
Inches  high?  How  many  galloas  of  water  would 
a  tank  of  equal  slae  contain? 

Short  Kethods.  The  following  rules  will  be 
found  helpful  in  the  quick  solution  of  various 
practical  problems: 

(1)  To  find  the  numba*  of  coMc  feet  fai  a  log 
raoltiply  one-fourth  of  the  averase  drcomf^rance 
by  Itself  and  moltlply  the  proda<;t  obtained  by  tbe 
lensth.  which  will  sl^e  the  contents  in  cable  ftet. 

(2)  A  ftall-slaed  cord  of  wood  Is  a  soUdly-bant 
pne  8  f^et  kmg;  4  feet  wide  and  4  feet  high,  oon- 
talning  8x4x4.  or  128,  coble  feet. 


CUBIC   KEASDSE  IB 

(3)  A  cord  of  Btone  will  maks  appraxlmatsly 
100  cubic  (eet  of  wall. 

(O  Three  buHhela  at  Umo  and  one  cubic  yard 
of  sand  will  lay  a  cord  of  stone, 

Praetical  Problemi.  (a)  How  maDy  niblc  feet 
are  there  In  a  log  40  (eet  long,  IE  Inches  In  diame- 
ter at  one  end.  and  18  Inches  at  the  other?  (To 
llnd  the  circumference  at  each  end,  use  the  rule: 
The  circumference  of  a  circle  Is  eonal  to  1.1411 
tlmea  the  i 


A  CORD  OF  8TONB 
SoIuttoN  o/ raj.  IE  Inches^lK  feet.  18  Inches 
=  1H  feet.  Clrcumferene«  of  log  at  snialler 
end  =  >.141BXlU  reet=8.»2T  (eet.  CIrcumferenos 
of  log  at  larger  end  =  t.l4llxm  feet=4.TlZ4 
(eet.  Average clrcuni(erence  =  H  (3.9ZT-I-4.T124) 
feet=4.S191  (eet.  Contents  of  lor  la  cubic  feet 
..  4.3197  _ 


=  186.BSB. 


=  40X4.11  Six 

(b)  Id  stove-wood  measure.  «ach  stick  la  II 
Inches  long;.  How  many  cords  of  atove  wood 
could  be  made  from  a  (ull-slsed  cord  of  woodT 

<c)  I(  the  (ull  cord  Is  BouRht  for  11.00  and 
■awed  Into  Move  lengths  as  In  problem  (b)  and 
■old  (or  tl.IS  a  cord,  what  Is  the  profltT 

BolttOm  of  (b)  and  (e).  Since  the  fuU-slEw) 
cord  Is  4  feet  (48  Inches)  wide,  as  many  cords 
of  16-lncb  wood  can  be  made  from  It  as  4a.Mfl, 
or  1.  The  stove  wood  Is  sold  for  Ixll-ZG  or 
13. TG.  The  proflt  Is  therefore  11.76  —  11.00  or 
I.TB. 

Ifmsure*  for  Cro|i>.  ( 1 }  A  ton  ot  dry  hay  la 
estimated  at  EDO  cubic  feet  to  the  ton.  To  find 
the  number  of  tons  In  a  mow.  multiply  the  lenctb 
In  (eet  by  the  height  In  feet  and  then  by  the  width 
In  feet  and  divide  the  result  by  BOO. 

(S)  To  And  the  number  of  tons  In  a  stack,  mul- 
tiply the  width  In  (eet  by  the  length  In  feet  by  H 
the  height  and  divide  by  SOO. 

(3)  To  find  the  contents  of  a  round  stack,  mul- 
tiply the  distance  around  the  stack  In  feet  br 
Itself  and  then  multiply  by  1  tlmea  the  height  In 
feet,  striking  off  two  places  from  the  right  of 
tbe  result  thus  obtained.  This  gives  the  number 
of  cubic  feet  In  the  stack,  and  by  dividing  by 
BOO,  the  number  of  cubic  feet  occupied  by  a  ton 
0(  dry  hay,  the  number  of  tons  Is  found.    If  the 
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dimensions  of  the  stuck  are  given  In  yards  the 
same  process  should  be  followed,  except  that  at 
the  end  the  cubic  contents  of  the  stack  should  be 
divided  by  IS. 5  Instead  of  EDO.  There  are  IS.E 
cubic  yards  In  the  Bi)ace  occupied  by  a  ton  o(  hay. 

(4)  To  And  the  contents  of  a  crib  in  bushels  of 
shelled  corri,  multiply  the  number  of  cubic  feet 
In  the  crib  by  S  and  etrike  olf  the  right-hand  fig- 
ure;  that  Is.  divide  by  10.  This  Is  equivalent  to 
eight-tenths  of  the  numt>er  of  cubic  feel  in  the 
crib.  One  cubic  foot  o(  space  holds  elght-tenlhs 
Ot  a,  bushel  of  shelled  corn. 

(!)  To  nnd  the  number  o(  heaped  bushels  of 
ear  com  contained  In  a  crib,  multiply  the  number 
of  cubic  (eet  In  the  crib  by  4  and  strike  off  the 
right-hand  Ogure.  This  Is  equivalent  to  taking 
four-tenths  of  the  numtier  of  cubic  feet,  and  Is 
correct  because  one  cubic  foot  holds  about  four- 
tenths  of  a  bushel  of 


A  CORD  OF  WOOD 
(1)  When  the  sides  of  the  crib  are  flared,  (bat 
Is,  wider  at  the  top  than  at  the  bottom,  it  Is 
necessary  to  take  the  average  width  In  esti- 
mating Take  one  half  the  sum  of  the  top  and 
bottom  widths  as  the  average  Multiply  this  fig- 
ure   by    the    height,    and    then    multiply    by    the 


A   CORN   CRIB 
If  this  structure  Is  eight  feet  wide  at  the  top 

of  the  door  and  five  (eet  wide  ut  the  bottom,  tlie 
average  width  Is  six  and  one-half  [eet. 

length.  The  result  will  be  the  cubic  area  of 
the  crib.  Then,  to  find  the  number  ot  bushels 
of  ear  com.  multiply  this  result  by  1  and  strike 
off  the  right-hand  figure. 


CUBIST    SCHOOL    OF   FAnmiTG         1( 

FTocKoal  Problrm:  fa)  How  many  torifl  0(  hay 
tn  Uwm  In  a  mow  10  feet  long,  10  tMt  high  and 
to  ter/t  wide* 

lohitlM  of  (a).  SOx'lOxSO  =  6,000,  number 
of  cubic  feet  In  the  mow.  6.000-!-COO  =  12,  Ritm- 
Der  of  ton*. 

(b)  A  stack  la  ID  feet  Ions,  10  feet  hich  and 
IS  teet  wide.    Bow  many  tons  does  tt  contain  ^ 

In)  How  many  tons  In  a  circular  stack  30 
linli  around  and  S  yards  hisli? 

(d)  A  crib  IB  feet  Ions.  IB  feet  high  and  8 
[Mt  wide  Is  filled  with  shelled  com,  Hnw  many 
bubEli  does  ft  hold? 

Solmion  of  fd).  ]gX10x8  =  I,44O,  number  of 
ciilite  feet  In  crib.  1.4<0x  8  =  11,620.  Striking 
off  the  right-hand  figure  we  have  l.IBZ.  num- 
ber of  bushels  the  crtb  will  hold.  b.ii.w. 

CUBIST  SCHOOL  OF  PAIirTIRG,  a  school 
of  modem  art,  whom  adherents  prefer  symbola 
to  realities.  It  dates  from  1913  and  ia  the 
iftermath  of  the  Poet-Impresaioaist  Movement 
(aee  luPBBSSioKiHT  School  or  Painting).  By 
ue&DB  of  geometric  figures,  cubes,  trianglee  and 
ptrallelagrams  the  Cubist  aims  to  produce  an 
tbttract  seosatioD  upon  the  mind  of  the  ob- 
Krver  of  his  wort.  As  one  critic  has  said :  "He 
Ukes  the  elements  of  expression  from  the  forms 
uid  colors  of  nature  and  uses  them  not  to 
represent  objects  but  to  produce  an  oi^nism 
vfaich  will  contain  in  terms  of  art  what  a  given 
(ubject  means  to  him  in  terms  of  sensation." 

The  Cubist  has  shown  the  ptMsibility  of  an 
opression  is  painting  without  representation, 
»  process  familiar  for  centuries  in  music;  in 
fut,  the  Cubiat  believes  that  the  painter  can 
do  with  tine  Knd  color  what  the  composer  does 
with  sound,  stating  his  belief  in  these  words: 
"If  a  musician  composes  a  pastoral  symphony 
be  does  not  imitate  the  mooing  of  oows,  the 
bleating  of  sheep  and  the  rippling  of  brooks. 
Therefore,  if  I  paint  a  pastoral  symphony,  why 
diould  people  iiuist  uptm  seeii^  in  my  painting 
Uut  which  they  cannot  hear  in  the  music  of 
Moiart  or  BeethorenT"  His  art,  tiierefore, 
largely  makes  its  appeal  to  the  psychological 
hculty  of  man  bjr  means  of  the  artist's  own 
psrtieular  code  of  signs  and  symbols.  The 
Cubist  demands  an  independent  right  to  ex- 
press himoelf  as  he  wishes  in  each  canvas  and 
to  paint  an  apparent  mood  as  freely  as  does  the 
poet  or  musician. 

Paul  Picasso  is  the  founder  and  leading  ex- 
ponent of  Cubism;  one  of  his  most  famous 
paintings  is  The  Woman  with  tke  Mwlard  Pol. 
Other  noted  followers  are  Marcel  Duchamp, 
Doted  for  his  Nude  Deacevding  a  Staircase;  and 
Fnucis  Picabia,  represented  by  his  The  Dance 
9t  the  Spring.  Just  what  the  effect  of  this 
new  tendency  in  art  will  have  upon  the  future 


J7  CtrCKOO 

it  is  too  early  to  predict,  but  it  is  apparently 
a  transient  vagary.  r.d.m. 

CUCKOO,  kuck'oo,  a  bird  known  in  Europe 
as  the  "datlii^  of  the  spring."  There  are 
nearly  200  known  species,  common  in  warm 
countries.  The  two  commonest  in  the  United 
States  and  Eastern  Canada  are  the  black- 
billed  and  the 
yellow  -  billed 
cuckoos,  yet  even 
they  are  not  aa 
familiarly  known  , 
as  many  other  I 
birds,  and  their 
note  is  a  rather 
harsh  hik  kuk, 
tinlike  the  evieet 
tones  of  the  ■ 
European  species, 
which  gave  the 
bird  its  nan 
The  song  of  t 
cuckoo  has 
spired    mai 
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cuckoo  are  slender,  about  a  foot  in  length,  with 
long,  rounded  tails  and  long,  sharp,  arched 
bills.  Their  toes,  two  pointii^  forward  and 
two  backward,  are  especially  adapted  to  cling- 
ing rather  than  to  climbing.  Their  feathers 
are  a  beautiful  olive-brown,  with  a  bronse  tint. 
The  chief  difference  in  the  two  species  is  in  the 
color  of  bill;  however,  the  black-billed  species 
has  red  circles  about  its  eyes  and  the  yellow- 
billed  has  white  "thumb-nail"  marks  on  its 
tail.  In  the  Middle,  Western  and  Southern 
states  the  yellow-bill  is  known  as  the  ratft-croui, 
as  it  is  believed  when  its  call  is  heard  it  is  a 
sign  of  rain.  Perhaps  the  reason  for  this  is 
that  cuckoos  delight  in  damp,  cloudy  weather. 
The  European  cuckoo  has  ashy-gray  plumage, 
barred  with  black  beneath,  and  its  tail  is 
marked  with  white. 

The  favorite  home  of  the  cuckoo  is  near 
running  water.  It  eats  insects  and  hairy  cater- 
pillars, and  so  is  of  benefit  to  man.  Mulber- 
ries, too,  are  eaten  greedily  by  these  wood- 
peckerlike birds.  Cuckoos  lay  from  two  to 
five  pale  green-blue,  unpolished  eggs.  The 
American  species  builds  a  rather  untidy  nest 
and  hatches  its  own  eggs,  but  the  European 
cuckoo  lays  its  one  small  egg  on  the  ground, 
then  picks  it  up  and  deposits  it  in  the  nest  of 
another  bird,  where  the  unwilling  mother  cares 
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for  it  (see  Cowbihd).  The  d&y  before  the 
young  cuckoo  leaves  the  nest  it  is  covered  with 
eharply-pojnted  pin  feathers,  and  looks  like 
a  little  porcupine,  but  in  twenty-four  houts  it 
has  a  coat  of  soft,  beautiful  feathers. 

CUCDHBEH,  ku'kumber,  a  gardea  vege- 
table, oblong  and  oval  in  shape,  used  green  aa 
a  salad  and  for  pickling.  It  probably  originated 
in  Northern  India  at  least  three  thousand  yean 
t4So;  since  that  time  it  has  passed  from  coun- 
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try  to  country  and  is  now  widely  cultivated  in 
nearly  every  part  of  the  temperate  lones. 

The  melonlike  vine  which  bears  the  fruit 
has  a  rough  trailing  stem  with  tendrils  for 
climbing,  hairy  leaves  with  three  to  five  pointed 
lobes,  and  short^talked,  yellow,  bell-ehaped 
flowers,  the  male  and  female  fiowera  both  on 
the  same  vine.  The  vegetable  itself,  according 
to  the  species,  grows  from  four  to  thirty  inches 
long.  It  contains  numerous  flattened  seeds  in 
a  somewhat  watery  pulp.  Cucumbers  are 
picked  for  use  before  ripe,  for  if  allowed  to  turn 
yellow  and  to  ripen  they  are  tough  and  very 
full  of  seeds.  Like  tomatoes,  they  are  soaked 
in  water  before  peeling,  then  thick  pieces  are 
removed  from  the  ends  and  sides,  as  the 
skins  contain  unwholesome  juices.  After  the 
peeled  portion  is  sliced,  salting  removes  more 
of  the  undesirable  juice  and  makes  the  cucum- 
bers more  digestible.  Served  aa  a  salad  with 
cream  dressing,  the  vegetable  is  as  nutritious  as 
fresh  celery.  Small  cucumbers  used  forpidding 
are  sometimes  called  oherkiru. 

Cucumbers  require  a  rich,  moist,  warm  loam, 
and  aa  they  are  veiy  sensitive  to  frost  they 
are  often  grown  under  glass  to  supply  the 
early  summer  demand.  Indoors  the  seed 
should  be  planted  in  March,  outdoois  from 
April  to  July,  one-half  ounce  of  seed  being 
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required  for  100  feet.  The  seed  should  be 
planted  one  inch  deep.  It  is  usually  planted  in 
little  hills,  enriched  with  well-rotted  manure, 
and  about  six  feet  apart  each  way.  The  planta 
are  subject  to  a  number  of  diseases  and  insect 
pesta,  but  these  can  be  checked  by  careful  use 
of  fungicides  and  poisons  (see  IifaGCTiciDEs  and 
Fvttaicnas). 

CDI.LOH,  kul'ttm,  Shilbt  Moore  (1820- 
1014),  on  American  statesman  whose  career  is 
fittingly  summarized  in  the  title  of  the  book 
which  he  published  in  1911,  three  years  before 
his  death — Pijly  Year»  of  Public  Service.  He 
was  bom  in  Wayne  County,  Ky.,  was  admitted 
to  the  bar  in  1855,  and  began  the  practice  of 
law  at  Springfield,  III.  Becoming  an  active 
leader  in  Illinois  politics,  he  was  several  times 
elected  to  the  state  legislature,  and  sat  in  the 
national  House  of  Representatives  for  three 
terms  after  1865.  As  a  delegate  to  the  Na- 
tional Republican  Convention  of  1872  be  placed 
General  Grant  in  nomination  for  the  Presi- 
dency. Between  1876  and  18S3  he  was  governor 
of  Illinois,  in  the  latter  year  entering  the 
United  States  Senate  as  a  Republican.  To 
tbia  body  be  was  reelected  for  every  term  until 
the  one  beginning  in  1913.  Cullom  was  the 
author  of  the  Inteistate  Commerce  Law  and 
served  for  many  years  as  chairman  of  the 
Senate  Committee  on  Interstate  Commerce. 
In  1898  he  was  one  of  the  commiasioneia  to 
establish  American  government  in  Hawaii. 

In  1913  he  accepted  his  last  public  appoint- 
ment, that  of  commissioner  in  charge  of  the 
Lincoln  Memorial  at  Washington,  D.  C  No 
other  service  could  have  been  more  pleasing 
to  him  than  this,  for  he  was  one  of  Lincoln's 
personal  friends. 

CUMBERLAND ,  kum'berUmd,  Md^  the 
county  seat  of  Allegany  County,  noted  chiefly 
for  its  large  coal  interests.  It  is  situated  in 
the  extreme  northwestern  section  of  the  state, 
on  the  Potomac  River  and  on  the  Chesapeake 
and  Ohio  Canal.  Pittsburgh  is  ISO  miles  north- 
west; Baltimore  and  Washington  are  respec- 
tively 178  and  152  miles  southeast.  Railway 
transportation  is  provided  by  the  Baltimore  & 
Ohio,  the  Cumberland  4  Pennsylvania,  the 
Pennsylvania  and  the  Western  Maryland  rail- 
roads. Cumberland  was  founded  in  1785  on  the 
site  of  Fort  Cumberland,  which  was  built  in 
1754-1755;  the  town  was  incorporated  in  1815 
and  became  a  city  in  1860.  It  was  the  first 
city  in  Maryland  to  adopt  the  commission  form 
of  government  (1909).  In  population  it  is 
second  in  the  state,  ranking  next  to  Baltimore ; 
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(be  Cenmw  Bureau  eatimate  of  26,074  in  IQIS 
dunred  an  increase  of  4J135  aince  1910. 

Cumberland  occupies  a  site  700  feet  above 
tide-water  in  a  locality  noted  for  pictureaque 
Kcnery.  Besides  poseessinK  scenic  beauty,  this 
digtrict  is  rich  in  ooal  deposits,  great  quantities 
of  the  eenni-bituminous  variety  being  shipped 
from  Cumberland.  Manufacturing,  in  which 
large  capital  is  invested,  is  represented  by  steel 
mills,  iron  foundriea,  cement  works,  tanneries, 
glasa  woifa  and  la^e  rolling  mills  engaged  in 
making  railway  supplies. 

CUHBEKLAITD,  R.  I.,  a  town  in  the  extreme 
ncrtheastem  part  of  the  state.  The  population 
increased  from  10,107  in  1910  to  10,848  in  1916. 
lie  town  is  situated  near  the  Pawtucket  and 
Seekonk  rivers,  in  Providence  County,  six  miles 
north  of  Providence  and  thirty-eight  miles 
southwest  of  Boston.  Three  branches  of  the 
New  Y(sk,  New  Haven  &  Hartford  Railroad 
serve  the  city,  and  electric  lines  connect  with 
towns  nwtfa  and  south.  The  town  was  settled 
in  1646,  was  incorporated  in  1747,  and  was 
named  for  Cumberland,  England. 

Beautiful  hills  and  wooded  districts  surrouna 
Cumberland,  and  coal,  copper,  gold  and  granite 
ue  found  in  the  vicinity.  The  interests  of 
tbe  town  are  largely  centered  in  the  manufao- 
tun  of  cotton,  silk  and  horseshoes.  A  Car- 
oegie  Library  adds  to  the  educational  advan- 
tages of  the  pubUc  school  system,  which  has 
Sfteen  elementary  schools  and  a  high  school. 
The  only  Cistercian  Trappist  Monastery  in 
New  England  is  located  here. 

CDMBBKLAITD  HOUNTAHTS,  the  name 
given  that  division  of  the  Appalachian  Moun-  . 
tain  syat«m  which  extends  across  the  eastern 
part  of  Tennessee  and  forms  the  boundary 
between  Virginia  and  Kentucky.  The  region 
covered  by  the  division  is  a  plateau  about 
IjOOO  feet  high  and  fifty  miles  wide,  on  which 
lise  several  ranges  of  hills  or  low  mountains 
to  the  height  of  fiOO  or  600  feet.  The  slopes 
ai  the  plateau  are  steep.  The  region  is  covered 
with  forests  of  chestnut,  oak,  ash  and  other 
hard  woods.  An  opening  throu^  these  moun- 
tains where  Kentucky,  Virginia  and  Tennessee 
meet  is  the  celebrated  "Cumberland  Gap," 
throu^  which  early  settlers  wended  their  way 
westward  into  Kentucky  and  Tennessee,  and 
which  was  traversed  by  both  the  Confederate 
ami  the  Union  forces  during  the  War  of  Seces- 
■ion. 

CnMBEKLAITD  KIVER,  a  large  tributary  of 
the  Ohio  River,  which  rises  in  the  highlands 
in  Southeaatem  Kentucky,  flows  westward  into 
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Tennessee,  and  after  making  almost  a  half- 
circle  in  that  state,  returns  to  Kentucky  and 
mii^es  its  waters  with  those  of  the  Ohio,  near 
Smitbland.  Its  winding  course  is  6SS  miles  in 
length,  and  its  drainage  basin  is  over  18.000 
square  miles  in  area.  At  tbe  Great  Falls,  in 
Whitley  County,  Ky.,  the  river  makes  a  sudden 
descent  of  sixty-three  feet;  below  the  falls 
the  stream  plunges  over  a  series  of  rapids,  the 
Great  Shoals,  for  a  distance  of  ten  miles,  de- 
scending to  a  level  course  between  beautiful 
bluETs  that  gradually  decrease  in  height.  When 
conditions  are  favorable  the  Cumberland  is 
navigable  for  light  steamers  carrying  local 
products  and  merchandise  as  far  as  Bumside, 
Ky.,  518  miles  from  its  mouth,  and  steamers  go 
to  Nashville,  a  distance  of  193  miles,  through- 
out the  year. 

During  tbe  War  of  Secession  the  Confed- 
erates erected  Fort  Donelson  on  the  Cumber- 
land, and  neai^by.  Fort  Henry,  on  the  Ten- 
nessee. The  capture  of  these  two  forts  in 
1862  by  Commander  Foote  and  General  Grant 
was  one  of  the  most  important  Union  victories 
of  the  year. 

CtTMBERLAHD  BOAD,  a  government  high- 
way, called  also  the  National  Road,  and  known 
at  first  as  the  Great  National  Pikb.  It  was 
projected  in  response  to  a  demand  for  a  better 
route  from  the  East  to  the  West,  in  view  of 
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rapid  settlement  beyond  the  Ohio  River.  As 
finally  built,  it  extended  from  Fort  Cumber- 
land, on  the  Mar}'land  frontier,  to  Vandalia, 
111.,  a  distance  of  800  miles.  As  it  was  for  many 
years  the  chief  line  of  travel  for  thousands  of 
Eastern  settlers  who  were  making  their  way 
westward,  the  Cumberland  Road  was  an  im- 
portant factor  in  the  development  of  the  West 
and  Southwest.  The  original  plan  was  to  con- 
struct the  road  from  funds  obtained  by  the 
sales  of  public  lands  in  the  states  through 
which  it  passed,  but  it  soon  became  necessary 
to  call  on  Coi^ess  for  additional  appropria- 
tions, and  between  1806,  the  year  in  which 
construction  work  began,  and  1S38  there  were 
voted  sums  amounting  to  16321,246. 

It  was  largely  due  to  the  efforts  of  Hemy 
Clay  that  Congress  advanced  this  money,  and 
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T'T'.fir  of  railroad  regulation  and  the  control 
::  ciier  cDrporationa,  and  his  (emu  as  governor 
»«»  noteworthy  for  advanced  tnin  legislation. 
;-  the  Senate  he  became  one  of  the  leaders  of 
4  tteadily-growing  number  who  sought  and 
secured  prc^ressive  legialation. 

CUITEIFORH,  ku  ne' i  form,  DTSCSIP- 
TIOHS,  the  name  given  to  the  wedge-shaped 
cfaarBCtera  used  in  one  of  the  earliest  forms  of 
writing  knonn  to  man.  Cuneifortn  is  from  the 
Latin  word  mmeus,  meaning  o  vu'dge.    ThiaayS' 
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EXAMPLES  OF  CUNEIFORM  WMTINO 

tem  of  writing  originated  in  Babylonia  at  a  re- 
mote and  unknown  date,  and  was  invented  by 
a  primitive  race  of  people  called  Svimerians, 
who  developed  it  from  a  crude  form  of  picture- 
writing.  From  stone  they  turned  to  clay  as 
a  writing  material,  using  a  sharp-pointed  instru- 
ment, or  slylua,  which  was  triangular  in  shape. 
and  which  made  wedgelike  impressions  in  the 
soft  clay.  In  this  way  cuneiform  characteis 
originated.  Adopted  by  the  Semitic  Batqr- 
lonians  about  4500  b.c,  cuneiform  writing 
was  taken  over  by  the  Ass>-riana  and  other 
peoples  of  Western  Asia  and  by  the  Egji^tians, 
and  was  in  use  until  the  first  century  before 
the  Christian  Era.  Th';  inscriptions  were  made 
both  on  clay  tablets  and  on  stone. 

Each  sign  employed  consists  of  a  wedge  or 
a  combination  of  wedges  written  from  left  to 
right.  The  wedge  points  to  the  right,  down- 
wards or  aslant,  and  sometimes  two  are  joined 
to  form  an  angle.  Cuneiform  writing  is  diffi- 
cult to  translate,  because  a  character  may 
represent  a  whole  sj'llabie  or  a  word,  and  the 
system  is  therefore  extremely  complicated.  Of 
the  various  forms  of  thi^  writing  the  Persian 
is  the  simplest,  because  each  sign  stands  either 
for  a  word  or  for  a  consonant  and  a  vowel. 
The    Assyro-Babylonian   system    is   the    most 
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The  above,   translated,  reads:     "She  put  me  in  a  basket  of  rushes;  with  pitch  my  door  she  shut 
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complicated  and  also  the  most  important,  be- 
cause of  what  it  has  revealed  to  the  modern 
world  of  the  history  of  the  ancients,  and  espe- 
cially of  peoples  mentioned  in  the  Bible. 

Though  Herodotus,  Plutarch  and  other  an- 
cient writers  referred  to  cuneiform  texts,  they 
seem  to  have  passed  out  of  the  remembrance 
of  man  until  the  fifteenth  century,  when  Euro- 
pean travelers  became  interested  in  the  famous 
inscription  of  Darius,  carved  300  feet  above  the 
ground  on  the  steep  side  of  Behistun  Rock,  in 
Western  Persia.  On  this  lofty  cliff  Darius  had 
recorded  his  achievements  in  three  languages, 
Persian,  Susian  and  Babylonian.  The  de- 
ciphering of  the  Persian  text  was  begun  in 
1802  by  a  German  scholar,  Georg  Grotefend, 
who  succeeded  in  making  out  the  name  Darius. 
In  1838  Sir  Henry  Rawlinson  made  an  epoch- 
making  translation  of  a  considerable  portion 
of  the  Persian  inscription,  and  six  years  later 
the  translation  of  the  Susian  text  was  begun 
by  Westergaard.  Other  scholars,  including 
Rawlinson,  succeeded  in  interpreting  the  Baby- 
lonian inscriptions,  and  since  then  marked 
progress  has  been  made  in  this  field  of  investi- 
gation. There  are,  however,  thousands  of  cu- 
neiform texts  yet  to  be  deciphered.       b.m.w. 

CUPID,  ku'pid,  the  god  of  love  -of  classic 
mythology,  represented  in  sculpture  and  paint- 
ing as  a  beautiful,  chubby,  naked  boy  with 
gau2y  wings  and  a  roguish,  dimpled  face,  and 
armed  with  a  bow  and  a  quiver  of  arrows.  No 
other  character  of  mythology  has  been  adopted 
more  generally  into  the  literature  and  senti- 
ment of  the  present  day.  Frequently  men- 
tioned as  Dan  Cupid,  this  '^archer  of  archers" 
is  usually  spoken  of  as  blind  or  blindfolded, 
ffliakespeare  in  Midsummer  Night's  Dream 
says: 

'Itove  looks  not  with  the  eyes,  but  with  the  mind  ; 
And  therefore  is  winged  Cupid  painted  blind.*' 

Cupid  was  the  son  of  Mars,  god  of  war,  and 
of  Venus,  the  goddess  of  love.  The  legend 
is  that  he  loved  a  mortal  princess  named 
Psyche,  who  after  many  trials  was  made  im- 
mortal by  the  gods.  As  Cupid  is  the  emblem 
of  the  heart.  Psyche  is  the  symbol  of  the  soul. 

Long  ago  Cupid  was  at  times  represented 
with  a  helmet,  a  spear  and  a  buckler,  and  riding 
on  the  bade  of  a  lion  or  on  a  dolphin,  to  show 
his  power.  The  Greek  Eros  is  identified  with 
Cupid  aa  the  god  of  love.    See  Pbtchb. 


CUPOLA,  ku'pola,  a  word  derived  from  the 
Latin  cupula,  meaning  a  liiile  bowl,  or  cup. 
It  is  applied  in  architecture  to  a  roof  resem- 
bling an  inverted  bowl.  The  words  cupola  and 
dome  are  used  83monymously,  but  they  should 
be  distinguished,  for  while  a  cupola  is  usually 
more  or  less  inconspicuous,  the  term  dome  is 
applied  to  a  large  building,  the  roof  of  which 
could  not  be  said  to  resemble  a  little  cup. 
The  term  would  not  be  applicable  to  the  dome 
of  the  Capitol  at  Washington,  for  instance. 
Saint  Paul's  Cathedral,  London,  has  one  con- 
spicuous dome  and  two  cupolas,  or  smaller 
domes,  covering  portions  of  the  building.  The 
term  cupola  is  also  applied  to  a  saucerlike  tur- 
ret beneath  which  guns  are  poncealed  in  a  fort. 

CURACAO  i  or  CURACOA,  koorahso',  or 
koorahaah'o,  one  of  the  Dutch  West  Indies,  in 
the  Caribbean  Sea,  about  forty  miles  north 
of  Venezuela.  Although  small,  covering  an 
area  of  only  210  square  miles,  the  island  is  com- 
mercially important  and  is  the  center  of  a 
thriving  Dutch  colony.  The  surface  of  Curacao 
is  for  the  most  part  flat  and  of  coral  formation, 
though  in  the  south  there  are  volcanic  hills 
rising  to  a  height  of  1,200  feet.  Owing  to 
lack  of  rain,  agriculture  is  backward,  but  sugar, 
com,  fruits  and  tobacco  are  raised.  The  island 
is  noted  for  a  bitter  orange  from  which  a 
popular  liquor  is  made  (see  below).  The  prin- 
cipal mining  products  are  salt  and  phosphate 
of  lime.  The  colony  is  administered  by  a  gov- 
ernor, appointed  by  the  Crown  of  the  Nether- 
lands, with  headquarters  at  Willemstad,  the 
capital.  Population  of  the  island  in  1913, 
32,959;  of  the  colony,  55,183. 

Curacao,  a  popular  cordial  or  liquor  pre- 
pared from  the  yellow  rind  of  a  bitter  orange 
grown  on  the  island  of  Curacao.  It  has  an  aro- 
matic odor  and  a  somewhat  cloying,  fruity 
taste.  The  rind  is  first  steeped  in  alcohol,  then 
distilled  and  mixed  with  syrup.  The  genuine 
curacao  is  much  imitated,  substitutes  being 
prepared  from  ordinary  oranges  and  colored  by 
chemical  processes. 

CURASSOWy  ku'raso,  or  kuras'o,  a  large 
handsome  bird  resembling  the  domestic  fowl, 
a  native  of  tropical  America.  The  crested  cu- 
rassow  of  Guiana,  Mexico  and  Brazil  is  best 
known.  It  is  nearly  as  large  as  a  turkey,  but 
more  striking  in  appearance.  The  plumage  ia 
black,  with  a  purplish-green  gloss  above  and 
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-  ^     ^m»  -nr^B  or  pnuduuH,  or  unless  accompanied  by 

^    .fm^n  la  jimiL    An  improvement  in  the  morals  of 

,^     !&  aiiami    h&i    resulted.      Colonel     Alexander 

K  H>«  V  anyfand,  who  introduced  the   Omaha  ordi- 

.  iiMw**  3MKe,  hu  fae«n  called  the  father  of  the  curfew 


.^  «teli  b*r  long  tlniB*   »«nuU 

mMI  and  then  euta  a  creseent- 
„ttBd  the  egg.  There  the  «gg 
ttt,  Irtish  gmb  which  feeda  on 
lUy  around  the  atone.  In  most 
fruit  falls  from  the  tree  when 
idy  to  develop  into  the  pupa 
pasted  in  the  ground. 
is  infested  with  cuiculio  grubs 
rom  the  tree  together  with  ma- 
id caught  in  a  paper  or  cloth 

In  that  way  a  spread  of  the 
leated.  Spraying  with  araenate 
,  two  pounds  to  fifty  gallona  of 
the  beetles. 

ur'fu,  the  ringiiig  of  a  bell 
expressed  it  in  his  Elegy,  "tolls 
ling  day."  The  ringing  of  the 
«m  which  originated  as  a  pro- 
Sre,  but  in  modem  usage  tends 
n  of  crime  and  the  protection 
he  ringing  of  curfew  in  a  few 

is  at  eight  or  nine  o'clocli. 
ccesg  of  a  curfew  ordinance  in- 
laha,  Neb.,  about  1880,  similar 
I  adopted  at  various  times  by 
and  towns  of  the  United  States, 
:  in  force,  however,  for  but  a 
After  the  ringing  of  curfew, 
ifteen  yeara  of  age  muat  not  be 
vithout  the  written  consent  of 


where  for  t 
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In  EogUnd,  the  custom  was  introduced  by 
Willivn  the  Conqueror  during  the  Middle 
Agea.  At  the  ringing  of  the  curfew  the  literal 
;  of  the  French  word,  to  cover  fire,  was 
for  all  lights  were  extinguished  and 
outdoor  occupations  ceased.  In  1103  the  law 
was  repealed  by  Henry  I,  but  the  bell  con- 
tinued to  be  rung  in  many  places  and  is  still 
heard  in  small  towns.  That  the  custom  waa 
observed  in  England  in  the  time  of  Cromwell 
is  known  from  Rose  Hartwick  Thorpe's  much- 
quoted  poem,  Cur/ev  Mutt  Not  Ring  To-niglit. 
It  tells  the  thrilling  stoiy  of  a  girl  who  saved 
her  lover  from  death  by  swinging  on  the 
tongue  of  the  church  bell  to  prevent  its  sound- 
ing hia  doom.  And  when — 
"It  was  o'er;  the  bell  ceased  Hwaytng,  and  the 

maiden  atepped  once  mare 
Flrml7  on  the  dark  old  ladder  i 

dred   years    before 
Human  foot  had  not  been  plan 

deed  that  aha  had  done 
Should  be  told  Ions  ages  after : 

■ettlnx  sun 
Crlmion  eJl  the  <ky  with  beauty,  aged  sires  with 

heads   ot  white. 
Tell  the  eager,   liBtenlng  children. 

"Curlew  did  not  ring  that  night." 

CURIB,  Jbure',  Pimas  (185»-1906),  and 
Maui  Svjxmvska  (1867-  ),  French  scien- 
tists who  by  combined  research  discovered  the 
wonderful  medicinal  properties  of  radium 
(which  see).  Professor  Curie  was  bom  in 
Paris  and  was 
educated    at   the 

later  became 


wife,  whose  fame 
is  even  greater,  is 
of  Polish  descent, 
and  was  also  edu- 
cated in  Paris. 
Their  joint  dis- 
covery of  radium, 
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1898,  brought  them  immediate  recognition  from 
the  scientific  world.  In  1903  they  were  awarded 
the  Davy  Medal  of  the  Royal  Society  and 
one-half  of  the  Nobel  priie  for  that  year  for 
physics.    Professor  Curie  died  in  1906  but  hia 
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wife  continued  her  researches.  Sba  auccecded 
her  huab&nd  as  profeasor  of  physioi  at  the 
Socboime  and  in  1911  received  the  Nobel  priie 
in  chemiBtiy. 

CURLEW,  kvr'lu,  a  genus  of  long-Iesged 
birds  with  long,  slender,  downward-curved  bills, 
found  throughout  almost  all  the  world.  In 
the  Americas  several  species  are  seen  the  year 
round,  from  Patagonia  to  Arctic  regions.    The 
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in,  known  as  the  long-billed  curlew, 
is  about  twenty-four  inches  long,  including  its 
slender,  eight-inch  bill,  with  which  it  drags 
■mall  crabs  and  shellfish  from  wet  sands,  and 
snails  and  worms  from  the  ground.  On  the 
prairies  it  snatches  grasshoppers,  beetles  and 
berries.  Its  plumage  is  pale  brown  or  buff 
above,  mottled  with  black  and  dark  brown,  and 
nearly  white  below.  The  limbs  are  slender 
and  partly  naked;  the  tail  is  short  and  rounded. 
Curlews  of  the  interior  are  valued  for  their 
flesh  and  ^gs.  Wedge-shaped,  gooselike  flocks 
of  these  birds  migratii^  across  Canada  are  a 
common  sight,  and  their  long  whistling  note  is 
a  familiar  sound. 

CUBLIHG,  hiTl'ing,  a  game  played  on  the 
ice,  one  of  the  few  amusements  concerning  the 
otipn  of  which  there  is  no  doubt.  It  has  been 
popular  in  Scotland  fo^  more  than  three  cen- 
turies and  has  been  adopted  in  Canada  and 
the  United  States;  in  Canada,  especially,  it 
has  become  a  national  winter  sport.    The  game 


has  increased  so  much  in  favor  that  inter- 
national matches  are  aimually  played  between 
Canada  and  the  United  States.    A  bonrpiel,  as 
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urling  tournament  is  called,  is  the  chief 
winter  attraction  in  many  Canadian  cities. 
The  game  is  played  on  a  rink  marked  out  on 
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the  ice,  with  large,  smooth  stones  to  which 
handles  are  fixed.  It  [Dight  be  called  bowls  on 
ice,  as  th«  rules  and  methods  of  curling  are 
quite  similar  to  those  governing  the  game 
of  bowls.  The  stones  weigh  from  thirty  to 
forty-five  pounds.  There  are  usually  four  play- 
ers on  a  side,  or  team.  Each  player  uses  two 
stones,  which  he  slides  along  the  ice  towards 
a  mark  forty-two  yards  distant.  The  object 
is  for  a  player  to  lay  his  stones  closer  to  the 
mark  than  those  of  his  opponents.  After  all 
players  have  "curled,"  or  played,  the  side 
having  stones  nearest  the  mark  scores  a  point 
for  each  stone  so  placed.  In  Canada  and  the 
United  States  iron  curlers  are  sometimes  used 
instead  of  stones.  w.c. 

8«e  Spalding's  Ouide  to  CurHne,  for  completo 
rule*  KovemlnK  players. 

CVRRAHT,  kvT'ant,  a  small,  smooth,  tart 
berry,  cultivated  in  gardens  in  all  temperate 
regions  except  in  Africa.  The  bush  on  which 
it  grows  has  slender  branches  bearing  small, 
broad  leaves,  which  shield  first  the  greenish 


flowers  from  the  sun,  then  the  grapelike 
bunches  of  pea-sised  globes  of  red,  black  or 
white  fruit.  Bed  currants,  although  used  as 
dessert  fruit,  are  most  popular  for  jams,  jellies 
and  pies.  White  currants,  similarly  used,  are 
a  cultivated  variety  of  the  red.  In  the  United 
States  the  currant  crops  of  conuneroe  are  pro- 
duced chiefly  in  the  Middle  Atlantic  and  East 
North  Central  states,  the  average  annual  crop 
being  about  11,000,000  quarts,  valued  at  nearly 
(800,000,  Mew  York  state  producing  about  one- 
third  of  the  crop.  The  province  of  Ontario 
produces  a  good  crop. 

Black  cumnts  have  a  stronger  taste  and 
odor  than  the  red   and  the  white,  and  are 
vine  maUng  and  for  their  supposed 
jpinal  qualities  in  throat  troubles  and  as 
They  are  little  grown  in  the  United 
3ut  are  very  abundant  in  Canada  and 

I  number  of  speoies  of  currant  are  valued 
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for  ornament.  Most  currant  bushes  are  grown 
from  cuttings  six  to  ten  inches  long.  Strong, 
moist  loam  in  a  cool  location  is  the  most 
favorable,  and  although  currants  are  hardy 
and  thrive  even  if  neglected,  frequent  culti- 
vation, enriching  of  the  soil  and  pruning  will 
be  rewarded  by  larger  berries  and  greater  quan- 
tities. Various  diseases  to  which  currant  bushes 
are  subject  can  be  prevented  by  use  of  a  fungi- 
cide ;  the  currant  worm,  one  of  the  most 
serious  pests  of  the  shrub,  can  be  effectively 
removed  by  sprinkling  with  a  solution  of  one 
teaspoonful  of  powdered  hellebore  to  a  gallon 
of  water. 

The  name  currant  was  derived  from  ancient 
Corinth,  in  Greece,  the  city  from  which  great 
quantities  of  a  seedless  raisin  called  currant 
were  originally  sent.    See  Raisins. 

CUBRENCT.  This  subject  is  treated  in  the 
article  Monst. 

CURRENT,  Elsctbic,  the  flow  of  electric 
energy  from  one  body  to  another.  The  amount 
of  electric  energy  that  a  charged  body  contains 
is  its  electric  potential.  When  two  bodies  are 
unevenly  charged,  one  has  a  higher  potential 
than  the  other.  If  these  bodies  are  connected 
by  a  conductor  the  electric  energy  will  flow 
from  the  higher  to  the  lower  potential  and  this 
flow  will  continue  until  the  potentials  of  the 
bodies  are  equalised.  The  force  which  causes 
the  flow  is  called  the  electromotive  force 
(which  see),  and  it  is  likened  to  the  pressure 
which  causes  the  flow  of  water  through  a  pipe. 
In  order  that  the  current  may  continue  it  is 
necessary  that  the  supply  of  electric  energy 
also  be  continuous.  The  simplest  device  for 
producing  an  electric  current  is  the  voltaic  cell 
(sec  Electric  Batteby)  ,  In  this  cell  the  chem- 
ical action  at  one  plate  is  greater  than  that  at 
the  other;  hence  the  potential  of  one  plate  is 
higher  than  that  of  the  other.  If  these  plates 
are  connected  by  a  copper  wire  so  as  to  com- 
plete the  circuit,  a  current  will  flow  from  one 
to  the  other  and  the  current  will  continue  until 
the  chemical  power  in  the  cell  is  exhausted. 
If  the  wires  are  separated  the  circuit  is  broken 
and  the  current  stops,  unless  it  is  strong  enough 
to  leap  over  the  gap.  When  this  occurs  a  spark 
is  formed. 

Air,  rubber,  glass,  mica,  diy  wood  and  other 
substances  will  stop  the  current,  and  are  known 
as  non-conducfori  or  intulators.  Both  con- 
ductors and  insulators  are  necessary  to  the  flow 
of  a  current  between  the  desired  points,  as 
between  the  battery  and  the  telegraph  instru- 
ment, for  if  the  line  wires  were  not  supported 


CUSRSHTS  19 

DD  insul&tois  most  of  the  current  would  flow 
to  the  grouiid  along  the  poles  &Dd  be  lost. 
Sometimefl  wires  cairyiiig  the  current  for  oper- 
ating electric  motora,  as  on  street  car  lines, 
ue  incased  in  rubber  to  prevent  loss  by  the 
air,  which  at  all  times  takes  some  energy  from 
the  cottductor. 

According  to  the  method  of  generating  them 
electric  currents  are  of  two  classes,  direct  and 
alternating. 

Direct  Citnent.  A  direct  current  is  one  that 
flows  continuously  in  the  same  direction,  like 
that  produced  l^  an  electric  battery.  The 
direct  current  is  used  for  ringing  electric  bells, 
in  experiments  in  the  laboratory  and  in  oper- 
ating electric  motors  where  great  power  is 
required  in  starting  and  frequent  variation  of 
■peed  is  necessary,  as  on  electric  cars. 

Alteraating  Current.  An  alternating  current 
is  one  whose  direction  is  rapidly  reversed  by 
the  use  of  a  magnet.  If  a  magnet  is  placed  in 
a  coil  of  wire  along  which  an  electric  current 
is  flowing,  the  current  is  reversed.  When  the 
magnet  is  withdrawn,  the  current  again  flows 
in  its  original  direction.  The  same  effect  is 
produced  whether  a  permanent  or  an  electric 
magnet  is  used.  Many  devices  have  been  in- 
vented for  the  purpose  of  reversing  the  current, 
but  the  one  in  most  common  use  is  the  revolv- 
ing electromagnet  which  causes  the  reverBal 
by  reversing  its  poles.  The  altematii^  current 
is  used  for  electric  lighting  and  for  electric 
motora  where  a  uniform  rate  of  speed  is  re- 
quired. See  Elecibicity;  Ei^cmouAaNET; 
EutcraoMAONEnsM ;  Euctric  Moroti. 

CnSKEHTS,  OcXAN.    See  Ocean  CruiENTa. 

CIJBTIS,  Gnnaa  Wiluam  (1824-1892),  an 
American  enayist,  editor  and  lecturer  who  was 
we  of  the  best-loved  and  most  highly-re- 
•pected  public  men  of  his  time.  He  was  bom 
in  Providence,  R.  I.  At  the  age  of  eighteen 
he  found  himself  interested  in  the  Transcen- 
dental movement  (see  Transcbndbntaubm), 
and  for  two  yeara  lived  at  Brook  Farm  (which 
■ee).  After  spending  a  few  years  in  European 
and  Eastern  travel,  Curtis  returned  home  in 
1850  and  began  a  brilliant  career  in  New  York 
City.  He  became  associate  editor  of  Putnam't 
Maoatine,  and  for  thie  periodical  and  for 
Sarper't  Manlhly  wrote  a  large  number  of 
essays  that  at  once  struck  the  popular  fancy. 
The  meet  important  collectiooa  of  bis  essays 
are  the  Potiphar  Papen,  gently  satirizing  the 
fsahionable  society  of  his  time,  and  Prue  tmd  I, 
a  rtudy  of  life  in  which  humor,  tenderness 
and  sentiment  are  pleasingly  blended.     "The 


Editor's  Easy  Chair,"  which  he  created  for 
Harpei's  Monthly,  was  for  years  one  of  the 
most  popular  depariments  of  that  periodical. 

Curtis  became  political  editor  of  Harper's 
Weekly  in  1S63,  and  made  that  journal  a 
powerful  force  in  shaping  public  opinion  during 
the  War  of  SeeeBsion  and  after  its  close.  He 
was  one  of  the  founders  of  the  Republican 
party  and  one  of  its  most  influential  leaders 
until  1884,  when  he  became  an  independent  in 
politics.  In  the  advancement  of  civil  service 
reform  he  was  long  a  conspicuous  figure,  and 
the  report  which  he  wrote  as  chairman  of  the 
civil  service  commission,  in  1871,  has  been  the 
basis  of  later  efforts  to  extend  and  purify  the 

CVKTISS,  Glcnn  Hammond  (1878-  ),the 
inventor  of  the  flying  boat,  an  American  whose 


airship  aall- 


name  stands  next  to  that  of  the  Wright 
brothers  in  the  list  of  famous  contributors  to 
the  science  of  air  navigation  (see  Fltinq  Ma- 
chime).     He  holds  many  patents  for  biplane 
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devices  and  has  received  a  medal  from  the 
Smithsonian  Institution  and  others  from  the 
Aero  Club  of  America. 

A  boyhood  interest  in  bicycle  racing  led  to 
Curtiss's  flying  career.  After  winning  a  number 
of  contests  with  the  old-style  pedal  bicycle 
he  invented  a  motor-cycle,  on  which  in  1906 
he  traveled  a  mile  in  26%  seconds,  a  speed  of 
over  136  miles  per  hour,  the  fastest  up  to 
that  time  traveled  by  man.  Success  in  building 
light  but  powerful  motors  induced  him  to  try 
aeroplaning.  In  1906  he  won  the  Scientific 
American  trophy  for  a  flight  of  over  a  mile;  in 
1909,  the  Gordon  Bennett  cup  for  a  flight  at 
Rheims,  France,  at  a  speed  of  nearly  forty- 
seven  miles  an  hour,  and  in  1910  a  $10,000  prize 
for  a  flight  from  New  York  to  Albany,  142 
miles,  with  only  three  stops.  He  then  turned 
his  attention  to  the  manufacture  of  aeroplanes 
and  the  development  of  flying  boats.  In  1914 
he  made  a  flight  in  the  famous  Langley  ma- 
chine, built  in  1903  before  the  first  Wright 
fliers,  i)ut  never  before  successfully  operated. 
See  Wright,  Orvillb  and  Wilbub;  Langlet, 
S.  P. 

CURVE,  ktarv,  a  line  no  portion  of  which  is 

straight.    A  continuous  uniformly-curved  line 

is  called  a  circle  (which  see).    Aside  from  its 

important   place   in  higher  mathematics,  too 

technical  for  discussion  here,  the  term  curt;e 

has  various  applications  and  meanings.    Such 

expressions   as   "the   railway   curve"   or   "the 

curve  of  the  winding  road"  are  familiar;  this 

idea  is  poetically  expressed  by  Tennyson  in 

the  often-quoted  lines  from  The  Song  of  the 

Brook: 

With  many  a  curve  my  banks  I  fret 
By  many  a  field  and  faUow. 

Curved  lines  are  widely  used  in  text-books 
and  official  reports  to  represent  variations  in 
temperature,  population,  rainfall,  etc.  In  base- 
ball, the  term  is  used  in  connection  with  a  ball 
so  thrown  that  its  course  is  a  curve  which 
varies  from  that  ordinarily  taken,  the  varia- 
tion being  due  to  a  peculiar  rotation  of  the 
ball  and  the  resisting  power  of  the  air. 

CURZONy  kur'zon,  Gborgb  Nathaniel,  Lord 
(1859-  ),  an  English  statesman  who,  as 
Viceroy  of  India,  materially  assisted  in  con- 
solidating the  Indian  Empire  and  gained  a 
reputation  for  diplomacy  of  a  high  order.  He 
was  educated  at  Eton  and  Oxford  and  later 
became  private  secretary  to  Lord  Salisbury. 
He  was  elected  to  Parliament  as  member  for 
Southport,  Lancashire,  and  held  his  seat  for 
twelve  years.    In  1895  he  married  Mary  Vic- 


toria Leiter,  daughter  of  a  wealthy  Chicago 
merchant.  In  1899  he  was  appointed  Viceroy 
of  India,  a  position  he  retained  until  1905. 
He  endeavored  to  conciliate  the  natives  of 
India,  but  showed  firmness  in  his  dealings  with 
them.  He  took  a  keen  interest  in  educational 
movements,  and  was  instrumental  in  greatly 
increasing  the  numbers  of  available  teachers 
and  of  schools.  He  viewed  with  distrust  the 
growth  of  Russian  influence  in  the  East  and 
urged  strong  military  preparations  to  check 
Russia's  designs.  A  disagreement  with  Lord 
Kitchener  on  military  matters  led  to  his  resig- 
nation, and  on  returning  to  England  he  was 
made  a  peer  and  took  his  place  in  the  House 
of  Lords.  His  works,  Persia  and  the  Persian 
Question,  Russia  in  Central  Asia  and  Problems 
of  the  Far  East,  are  regarded  as  authoritative. 

In  1916,  ten  years  after  the  death  of  his 
first  wife.  Lord  Curzon  was  married  to  Mrs. 
Grace  Duggan  of  Buenos  Aires. 

CUSHMAN,  Charlotte  Saunoehs  (1816- 
1876),  one  of  the  greatest  tragic  actresses  of 

America,  the  first  member  of  the  theatrical 

« 

profession  whose  name  has  been  placed  in  the 
Hall  of  Fame  (which  see).  This  honor  was 
accorded  her  in  1915.  She  was  bom  in  Boston. 
Possessing  a  fine  contralto  voice,  she  began 
when  a  young  girl  to  study  for  the  operatic 
stage,  but  after  straining  her  voice  in  singing 
high  r51es  she  devoted  herself  to  drama.  In 
1835  she  appeared  as  Lady  Macbeth,  always 
one  of  her  greatest  roles.  She  also  won  praise 
for  her  interpretation  of  the  part  of  Meg 
Merrilies,  in  Scott's  Guy  Mannering,  Although 
she  occasionally  played  in  high  comedy.  Miss 
Cushman  was  best  known  as  a  tragedienne.  She 
had  immediate  success  in  both  London  and 
Dublin,  and  remained  abroad  for  several  years. 
The  latter  part  of  her  life  she  spent  in  Amer- 
ica, and  on  her  last  appearance  on  the  stage,  in 
New  York  City,  November,  1874,  she  was 
presented  with  a  laurel  crown,  William  Cullen 
Bryant  acting  as  spokesman. 

CUS'TER,  George  Armstrong  (1839-1876), 
an  American  soldier  whose  story  is  one  of  wild 
life  on  the  plains  and  of  bloody  Indian  war- 
fare in  the  service  of  his  country.  He  was 
bom  at  New  Rumley,  Ohio.  After  graduating 
from  West  Point,  at  the  outbreak  of  the  War 
of  Secession  he  was  given  a  commission  in  a 
cavalry  regiment.  Carrying  dispatches  from 
Washington  to  General  McDowell,  he  arrived 
at  the  front  just  in  time  to  take  part  in  the 
first  Battle  of  Bull  Run.  He  was  appointed 
aid-de-camp  to  General  McClellan,  who  was 
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by  Custer's  energy  and  bravery. 
Tbe  first  colors  captured  by  the  Union  army 
nte  takea  by  Captain  Custer.  E^  18S3  he  had 
pined  the  rank  of  major  and  later  beome 
mtjor-geDend  of  volunteera. 

From  1806  to  the  time  of  bis  death  he  was 
known  aa  YeUme  Hair,  a  fighter  of  Indians  on 
tbe  pUins  of  Montana  and  Dakota.  His  last 
battle  was  fo\^t  in  June,  1876,  when  he  with 
his  whole  command  was  defeated  and  maasa' 
ered  on  the  Little  B^  Horn,  by  the  Sioux  under 
Sitting  Bull.  Tbe  spot  has  been  made  a  na- 
tional cemetery,  and  places  ic  Mootana  and  in 
tbe  Black  Hills  of  South  Dakota,  as  well  as  in 
a  number  of  other  statea,  are  named  for  him. 
In  Longfellow's  poem,  The  Revenge  oj  Rain- 
iit4lie-Faee,  the  stoiy  of  Custer's  last  battle  is 
told.  He  was  buried  at  West  Point,  where  a 
ftatue  was  erected  in  bis  honor. 

CUS'TIS,  Gbuhh  WuHiNOTOtf  Pahxi  (17S1- 
1SS7),  the  adopted  son  of  Qeorge  Washington 
and  grandson  of  Martha  Washington,  and  an 
auUior  of  eeveral  plays.  It  was  he  who  erected 
the  Arlington  mansion  on  tbe  site  of  the  pres- 
ent Ariington  National  Cemetery,  once  the 
home  of  Robert  £.  Lee  through  the  latter's 
marriage  with  tbe  daughter  of  Custis.  Custia 
is  best  known  for  his  publication  of  RecoUee- 
(toiu  of  Wtahinf/tm. 

CUSTOMS  DUTIES.  If  you  enter  the  city 
of  Rome  from  any  other  part  of  Italy  in- 
ipectors  will  examine  your  baggage  and  per- 
haps exact  a  tax  upon  certain  goods  which  you 
are  bringing  in.  There  was  a  time  when  nearly 
all  cities  observed  the  custom  of  so  taxing 
their  commerce,  and  that  is  probably  why 
taxes  on  imports  and  exports  came  to  be  known 
at  aiMoms  duties.  Nowadays  they  are  gener- 
ally levied  only  on  international  trade;  in  the 
United  States,  in  fact,  the  Constitution  ex- 
prasly  provides  that  "no  state  shall  .  .  .  lay 
any  imposts  or  duties  on  imports  or  exports." 
like  same  Constitution  rules  that  "no  tax  or 
ihity  shall  be  laid  on  articles  exported,"  but 
there  are  a  few  nations  which  do  have  export 
duties.  Brasil  and  Haiti,  for  instanoe,  collect 
numey  on  all  coffee  sent  abroad. 

Not  all  countries  have  tbe  same  reason 
for  naaintaining  customs  duties.  England, 
edied  a  free  trade  country,  taxes  only  such  im- 
ports as  liquoia,  tobacco,  tea  and  sugar,  and 
dots  it  solely  to  gain  revenue.  Canada,  on  the 
other  hand,  provides  duties  on  all  sorts  of  man- 
nbetured  goods  and  farm  products,  so  that  Ca- 
nadian producers  will  have  an  advantage  over 
foKtgn  mnchants.   Bee  Tabift. 
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If  customs  charges  are  based  on  the  qvataity 
of  imports,  the  duties  are  said  to  be  specific;  if 
according  to  the  value  of  imports,  they  are  de- 
scribed by  the  Latin  phrase  ad  valorem,  mean- 
ing aecoTdmg  to  wdue.  Specific  duties  are  apt 
to  favor  producers  of  cheap  goods.  Thus,  if 
foreign  baking  powder  is  taxed  six  cents  a 
pound,  the  grade  worth  twenty-five  cents  bears 
a  charge  of  nearly  one-fourth  its  price,  while 
that  worth  fifty  cents  has  a  duty  of  less  than 
one-eighth,  and  home  manufacturers  of  the 
cheaper  grade  will  meet  less  foreign  competi- 
tion. Ad  valorem  duties,  if  correctly  calcu- 
lated, avoid  this  injustice,  but  because  of  the 
tendency  of  importers  to  understate  values 
they  are  difficult  to  apply.  Sometimes  imports 
are  charged  with  a  combination  of  ad  valorem 
and  specific  rates. 

CUTTLEFISH,  kuf'lfi^,  a  shetlfisb  whose 
internal  shell  is  the  broad,  spongy,  chalky 
cuUlebone,  used  by  c(^  birds  to  sharpen  their 
beaks,  also  in  powdered  form  by  people,  to 
clean  their  teeth.    The  cuttlefish  is  important, 


CUTTLEFISH 

(a)  General  view;  (6)  location  of  mouth;  (e) 

mouth;    (d)    arms,    with    suckers:    (a)    tentaela 

InB  suckers;  (p)  one  of  the  suckers:  (A)  Interior 
shell,  called  cutflebons. 

too.  for  the  production  of  the  pigment  sepia 
.(which  see),  an  inky  substance  which  it  expels 
when  alarmed,  so  darkening  the  water  and 
making  possible  its  escape. 

Cuttlefish  are  found  in  all  seas,  usually  in 
deep  water  but  occasionally  near  shore.  They 
are  commonly  about  nine  inches  long,  but  some 
are  as  long  as  seven  feet.  Their  bodies  are 
brown,  cross-banded  and  spotted  with  purple, 
showing  brilliantly  metallic  in  sunlight,  or 
changing  color  at  will.  Eight  short  arms  and 
two  long  tentacles,  all  bearing  four  rows  of 
homy-rimmed  suckers,  surround  the  mouth. 
The  tentacles  can  be  drawn  into  pockets  behind 
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:ou^  jc  a>  HTfh  cbe  «■""■'  m  vanoua  ob- 

:«ia.     Ib  Tbe  bnsd  head  are  twa  large  erea. 

^  inileii  in  edsn  die  aval  hodr-    B>r 

;n  ,2r  fuim^  oat  J^^  ^  water  from  f 


CirT"TCKK.  >  pcMT,  Aift-farowB  or  (mr 
.aiBT?iII^  pe«  of  iftnleia.  fieidi  aad  ordMitta, 
die  lam  ■  jo<MWI  of  »  jellownli  or  peart-gnr 
-nant  motb.  Thw  deMniCUre  worm  bidM  m 
±e  pwBKt  bj-  iter  tad  M  ait)A  tana  lonb  to 


tieubrtj     thoie 
natitutJoaa.    Napoleoa 


ffwl.  It  euU  off  youoK  pltntM  at  the  level  of 
th«  frouDd,  dMb-ojing  more  than  it  eat«.  Lit- 
tln  anniei  of  cutwonni  have  been  known  to 
(Je*troy  entire  field*  of  xoung  wheat,  Indian 
com  nr  Harden  vegetablea  over  night.  They 
alM  attack  tobacco,  cotton  and  leave*  and 
budi  of  fruit  treea.  Treatment  with  potwm 
Kprayi  is  effoetivi  in  dartroying  thew  peata. 
An  excellent  preventive  eonaiata  in  aprinkling 
the  KToiind  with  poitoned  branmaah  before  the 
plonU  come  above  the  ground,  for  cutworm* 
will  cat  a  mixture  of  Paris  green,  bran,  and 
nigar-xweelened  water  in  prafaretiea  to  vegeta- 
lion. 

COVIEB,  kuvya' .Okikm  LioFou>  CtiaftnEN 
VnttDiiav  DAonsniT.  Bkron  (17IM-1S32),  one  of 
tha  greatett  naturaliata  the  world  haa  produMd, 
wu  bom  at  Montbeliard,  France.  AfUr  tin- 
^Jlbibii  hia  education  at  Stuttgart  he  accepted 
I  tutor  in  Normandy.  Several 
Blogioal  topioa  eatabliahed  hia  rep- 
I  proeured  him  admiaaion  to  the 
^-ti«  of  Parii.     In   1802   he   auc- 


Willi     rrfnfitifwl 
treated  km  with  nnxk 


He  died 


to  the  rank  o(  a  peer  id  the  r 
fuddeoly  o(  pafBljw  is  Tarm. 

CUZCO,  koot'io,  a  eity  te  inlanH  ii 
Cestnl  Pen,  the  capital  ei  a 
atate,  of  the  mow  amnm,  ailited  in  the  ee*- 
ter  of  a  fertile  agrieTdtnral  Aatriet  in  the 
Andea.  It  t*  IIJOO  (eet  aUme  k>  level,  and 
abboagh  obIj  13*  aonth  ol  the  eqoatcr.  kaa 
a  mild  attl  mrttios  dimace:  Important  man- 
nfaetmca  ol  wool^  and  eottoo  gooda,  M^r, 
embroidery  and  leather  an  earned  on  and 
there  is  extenaive  iriaiid  commerce.  Cuaeo  ia 
one  of  South  America'a  oldeat  eitie*,  founded  in 
the  eleventh  century,  and  at  one  time  waa  the 
apitaJ  of  the  empire  of  the  Ineas  (aee  Inc*). 
The  ancient  city  waa  atormed  and  destroyed  bjt 
Pisarro  in  1536,  but  remains  of  ita  former 
^ory  are  seen  in  the  palace  of  the  Ineas  and 
a  mighty  Temple  <rf  the  Sun.  the  object  <A 
their  wonhip.  The  modem  city  is  well  built 
^nA  contains  many  handsome  building  Po|^ 
ulstion,  about  30^000. 

CTAHOGEir,  ritm'ojen,  a  ctdotlesa  gas 
formed  by  the  union  of  earbcm  and  nitrogen. 
It  haa  the  odor  of  peach  pits  and  bums  with 
a  purplish  flame.  It  ia  valuable  only  for  its 
compounds.  A  compound  of  cyanogen  with  a 
metallic  element  is  called  a  cyanide.  When  a 
cyanide  ia  heated  with  sulphuric  acid  the 
deadly  poison  prutiie  acid  is  formed.  Potot' 
itum  c^cniffe,  the  moat  important  compound,  is 
used  in  large  quantities  in  the  "cyanide  proo- 
ess"  of  extracting  gold  from  its  ores.    See  GoiA. 

CTCADS,  li'kadt,  a  family  of  large  tropical 
and  sub-tropical  naked-seeded  plants  (gymno- 
spcrms)  of  palm-  or  fem-like  appearance  and 
habits.  As  they  bear  cones,  however,  they  are 
more  nearly  related  to  pinea  than  to  the  palms. 
Foeail  remains  show  that  such  plants,  with 
their  columnlike  stems  topped  with  rosettes 
of  feathery,  femlike  leaves  and  huge  cones, 
were  once  very  abundant  everywhere,  but  they 
are  found  only  in  small  areas  at  present.  One 
species,   however,   is  still   almost   as   thick   sa 
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weeds  in  Southern  Florida.  The  stems  of  Bome 
cyeads  are  like  large  tubers,  almost  or  entirely 
underfp^und.  Cycad  stems  store  immense 
quantities  of  starch,  for  which  they  are  col- 
lected in  some  countries  for  the  production  of 
aago  (which  see).  That  has  caused  the  tree  to 
be  incorrectly  called  sago  palm,  but  the  sago 
of  commerce  ia  c^tained  from  a  true  palra. 

CTCLADES,  sik'ladeet,  a  group  of  islands 
in  the  Aegean  Sea,  southeast  of  Greece,  to 
irhich  country  they  belong.  The  principal 
islands  are  Andros,  Paros,  Naxoe,  Rhenea,  Syra 
and  Delos,  some  of  them  famous  in  ancient 
myths  and  story.  The  name  is  derived  from 
the  Greek  hyklos,  meaning  a  circle,  and  was 
given  to  the  islands  because  they  are  supposed 
to  form  a  protecting  circle  around  the  sacred 
island  of  Delos.  The  soil  is  naturally  fertile, 
but  lack  of  water  ia  a  serious  handicap  to 
agriculture.  Fishing  is  the  principal  occupa- 
tion of  the  inhabitants,  though  olives  and 
grapes  are  grown  in  considerable  quantities. 
The  chief  source  of  revenue  lies  in  valuable 
deposits  of  building  stone,  which  is  extensively 
quarried.  The  commercial  center  is  Bermop- 
olis,  a  town  with  a  good  harbor,  on  the  island 
of  Syra.    Population  of  the  group,  130,378. 

CTCLAJIEN,  tik'lamen,  a  genus  of  hand- 
some, winter-bloomii^,  tuberous-rooted  plants 
of  the  primrose  family,  natives  of  Europe  and 
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backward  as  if  the  flowers  had  been  turned 
inside  out.  The  latter  are  from  two  to  two  and 
a  half  inches  long  and  droop  downward  on  their 
stems.  The  leaves  are  large,  heart-shaped, 
glossy  and  of  varying  tints.  Although  usually 
purchased  in  pots  already  flowering,  with  a 
little  care  the  cyclamen  can  be  raised  from  seed 
in  a  light,  rich  soil.  While  the  seeds  are 
germinating  a  temperature  of  60°  to  60°  F. 
and  plenty  of  water  are  required. 

In  Southern  Europe  the  tumiplike,  bitter, 
partly  underground  stems  of  the  cyclamen  are 
relished  by  swine. 

CYCLOHB,  li'Mohn,  in  physical  geography, 
is  the  name  applied  to  a  form  of  atmospheric 
disturbance  in  which  there  is  a  central  area 
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Ana  but  cultivated  m  homes  and  greenhouses 
m  America  The  flowers  are  scentless  with 
iriute    rote-colored    or    purple  petals  turned 


DIAORAU   OP  FIELD   OF  ACTION 
The  solid,  converglnK  lines  Indicate  motion  ot 
the  wind:  the  dotted  lines,   the  general   path  Of 
the  storm. 

of  atmoepheric  pressure  lower  than  that  of 
surrounding  areas,  with  the  wind  blowing  spi- 
rally around  and  in  toward  this  center.  Accord- 
ing to  popular  usage  a  cyclone  is  a  violent  re- 
volving windstorm  that  occurs  with  more  or 
less  frequency  m  the  Mississippi  Valley  and 
causes  great  destruction  of  life  and  property 
but  such  storms  are  properly  called  lomadoen 
The  destructive  storms  that  periodically  sweep 
over  the  West  Indies  known  as  hitmeanet 
are  sometimes  called  the  cycUmet  of  the  trap- 
tea  Tornadoes  and  hurricanes  together  with 
the  tBhtrlwmd  which  vanes  m  magnitude  from 
an  eddy  of  dust  in  the  street  to  a  storm  as 
violent  as  a  tornado  are  all  classed  as  cyclonic 
stormii  The  term  cyclone  therefore  is  genera) 
and  a  cyclonic  disturbance  may  be  a  mild  rain- 
storm or  a  devastating  gale 
Cyclones  are  caused  by  local  differences  in 
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temperature,  and  they  originate  in  areas  that 
have  low  atmoepheric  pressure.  In  the  vertical 
system  of  atmospheric  circulation  the  sur- 
face air,  which  is  warmed  by  the  heat  radiated 
from  the  earth,  is  constantly  ascending,  while 
the  colder  air  above  is  constantly  descending. 
When  in  any  locality  there  is  a  period  of  calm 
this  vertical  circulation  of  the  air  is  arrested, 
and  the  result  is  a  condition  of  unstable  equi- 
librium. In  other  words,  a  heavy  stationary 
layer  of  cold  air  overlies  a  surface  layer  of 
warm  light  air.  When  finally  the  air  is  set 
in  motion  by  a  current  from  without,  the  cold 
air  rushes  downward  and  there  is  an  inflow  from 
all  the  surrounding  areas.  This  inflow  moves 
in  a  spiral  direction,  with  a  gradual  increase 
of  intensity,  and  when  it  reaches  the  upper 
regions  of  the  air  the  moisture  is  condensed, 
clouds  form  and  rain  often  falb.  The  cyclonic 
disturbance  has  two  movements — ^the  rotating 
whirl  toward  the  center  of  low  pressure  and 
the  forward  movement  of  the  entire  storm. 

Nearly  all  land  storms  are  of  a  cyclonic 
nature,  but  many  of  them  are  so  mild  that 
their  rotary  motion  is  not  noticed  by  any  except 
trained  observers  of  the  Weather  Bureau. 
These  storms  travel  in  the  direction  of  the 
prevailing  winds;  the  spiral  whirl  of  cyclones 
in  the  northern  hemisphere  moves  in  the 
opposite  direction  from  that  of  the  hands  of 
the  clock,  and  in  the  southern  hemisphere  in 
the  reverse  direction.  North  of  the  equator 
the  movement  is  first  toward  the  northwest 
and  then  toward  the  northeast.  In  the  south- 
em  hemisphere  it  is  southwest,  then  southeast. 
The  corresponding  movements  towards  centers 
of  high  pressure,  in  which  the  currents  of  air 
flow  spirally  from  the  central  area  outward, 
are  called  anticyclones.  The  central  area  of 
an  anticyclone  is  an  area  of  clear  skies  and 
fair  weather. 

Related  Subjects.     The   following  articles   in 
these  volumes  will  make  more  clear  the  general 
principle  of  a  cyclonic  dlsturbanca  and  the  dis- 
tinction between  various  types: 
Barometer  Tornado 

Hurricane  T3n>hoon 

Storms  Whirlwind 

See,  also,  Wind,  and  the  topics  listed  there. 

CYCLOPES,  si  klo'peez,  in  Grecian  legend,  a 
race  of  giant  shepherds.  Each  had  only  one 
eye,  which  was  placed  in  the  middle  of  the 
forehead.  These  giants  dwelt  in  Sicily.  In  the 
story  of  Hesiod  they  were  the  sons  of  Uranus 
and  Gaea,  or  Heaven  and  Earth,  and  were  slain 
by  Apollo  for  having  furnished  Zeus  with  thun- 
derbolts to  kill  Asclepius.    See  Mtthology. 


CYLINDER,  sil'inder.  A  circular  solid  hav- 
ing the  same  diameter  throughout  its  length, 
and  having  as  its  ends  two  equal  parallel  circles, 
is  called  a  cylinder.  These  circles  are  called 
the  bases  of  the  cylinder;  the  distance  between 
the  bases  is  the  altitude 
(ora)  of  the  cylinder; 
the  curving  surface  is 
called  its  lateral,  or  eon- 
vex,  surface  (Fig.  1).. 

We  see  this  figure  in 
water  pipes,  gas  pipes, 
logs,  iron  rods,  tin  veg- 
etable cans,  water  tanks 
and  so  forth. 

From    a    rectangular 

piece  of  tin  or  paper 

six  inches  long  and  four 

inches    wide    you    can 

make    a    cylinder    six 

inches  in  circumference 

and   four   inches   high, 

allowing  no  material  for 

a  lap   (Fig.  2).     From       .      .    ..^.^  . 

.,  .     ...  XV  X  -ll  <«-«)   Altitude;    (5) 

this  it  IS  seen  that  the  perimeter  of  base ;  (o) 

lateral  stirfarp  of  a  rvl-  diameter  of  base;  (d) 
laierai  sunace  oi  a  cyi-  lateral  surface  of  cyl- 
inder is  equal  in  area  inder. 
to  a  rectangle  whose  length  is  equal  to  the  cir- 
cumference of  the  cylinder  and  whose  width  is 
equal  to  the  altitude  of  the  cylinder. 
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FIG.  2 

ShowinfiT  the  relation  between  the  area  of  the 
lateral  surface  and  that  of  a  rectan^rle  of  similar 
dimensions. 

Therefore  we  have  this  law:  Area  of  lateral 
surface  of  a  cylinder  is  the  product  of  the 
circumference  and  the  altitude  when  these  two 
dimensions  are  expressed  in  the  same  linear 
units.  For  example:  Find  the  lateral  surface 
of  a  water  pipe  whose  circumference  is  30 
inches,  and  whose  length  is  20  feet.  Solution: 
lateral  surface  in  square  feet=20X2%=50,  or 
lateral  surface  in  square  inches=240X  30=7200. 

If  we  know  the  diameter  or  radius,  and  the 
altitude  of  a  cylinder,  to  find  its  lateral  sur- 
face, we  first  find  the  circumference  and  pro- 
ceed as  before.  Circumference  equals  3.1416 
X  diameter  or  2  X  3.1416  X  radius  (see  Gircle). 
For  example:  Find  how  many  square  inches 
of  tin  in  the  lateral  surface  of  a  can  3  inches  in 
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radius  and  10  inches  high.    The  solution  fol- 
lows: 

circumference  of  a  clrcle=2X  8.1416  X  radius. 

Circumference  of  can  in  sq.  in.  =  2X 3.1416X8  = 
18.8496. 

Lateral  surface  in  sq.  in.rrlOX  18.8496=: 
188.496. 

How  many  square  inches  of  tin  will  be  re- 
quired for  the  entire  can?  The  bases  are 
circles;  therefore  the  area  of  each  base  equals 
3.1416Xradiu82  (see  Cibclb). 

Area  of  2  bases  in  sq.  in.=  (3.1416X8*)  X 2  = 
56.5488. 

Lateral  surface  in  sq.  in.  =  188.496. 

Entire  surface  in  sq.  in.  =  245.0448  (sum  of 
56.5488  and  188.496). 

The  volume  of  a  cylinder  equals  the  product 
of  the  area  of  one  base  and  the  altitude;  ex- 
pressed more  concisely: 

Volume  of  cylinder=3.1416Xradius2X  alti- 
tude. 

The  number  of  cubic  inches  in  the  above  can 
is  found  as  follows: 

Radius =3  in. 
Altitude=10in. 
Volume  in  cu.  in.  =  8.1416x3Sxl0  =  282.744. 

Practical  Problems.  A  well  is  30  feet  deep 
and  4  feet  in  diameter.  How  many  gallons  of 
water  will  it  hold? 

We  see  that  the  well  is  a  cylinder.  The  base 
is  a  circle  whose  radius  ia  2  feet,  and  the  depth 
of  well,  30  feet,  is  the  altitude  of  the  cylinder. 
The  solution  is  as  follows: 

Area  of  base  in  sq.  ft.  =  3.1416x2>=  12.6664. 

Volume  in  cu.  ft.  =  12.6664X30  =  376.992. 

1  cu.  ft.  =  1728  cu.  in. 

376.992  cu.  ft.=876.992X  1728  cu.  in.  =  661442.- 
176  cu.  in. 

231  cu.  in.  =  l  gallon. 

Number  gal.  in  well  =  651442.176-4-281  =  2830.- 
096. 

The  solution  may  be  shortened  as  below  by 
cancellation: 

Radius =2  ft. 

Area  of  base  in  sq.  ft.  =  8.1416x2*=12.5664. 

Volume  in  cu.  ft.  =  12.6664X30  =  876.992. 

231  cu.  in.  =  l  gallon. 

1728  cu.  in.  =  l  ft 

4.896 
.d4«£72^     576 

Number  gallons  in  well  =;^5^^^^- 2820.096 

How  many  square  inches  are  there  in  the 
lateral  surface  of  a  lead  pencil  which  is  one- 
fourth  inch  in  diameter  and  six  inches  long? 

Take  a  piece  of  paper  11%  inches  wide  and 
20  inches  long.  Roll  it  to  form  a  cylinder, 
usiDg  the  %  inch  from  11%  inches  to  paste  as 
105 


a  lap.    What  is  the  circumference  of  the  cylin- 
der?    Find  its  diameter  and  radius. 

The  clrcumference  =  8.1416x  diameter.  There- 
fore 11 =8.1416  X diameter.  (For  many  practical 
problems  we  may  use  Z^  instead  of  8.1416.)  Do 
so  here  and  see  that  11 =8^  x  diameter ;  diameter 

2 

Find  the  area  of  the  ends  of  your  cylinder. 
Solution  as  follows: 

Area  of  a  circle=3VrX  radius*. 
Area  of  2  bases=3^X  (1%)*X2  = 

11     7 
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4 
Area  of  bases =19^  sq.  in. 

Second  solution:    We  may  use  the  fact  that 

Area=I^5!H£  x  circumference. 
2 

Area  of  1  base=^Xll-jX|xil-^ 

Area  of  2  ba8es=2X9%  =  19^. 
Area  of  bases=19^  sq.  in. 

How  many  cubic  feet  of  water  can  be  stored 
in  a  cylindrical  reservoir  40  feet  in  radius 
and  60  feet  high? 

The  volume  of  the  cylinder  is  a  problem 
which  enters  largely  into  the  industrial  world; 
for  example,  in  the  building  of  reservoirs,  pipes 
and  tanks  for  transporting  oils,  and  in  the  con- 
struction of  engines  and  machines  of  various 
kinds,  a  knowledge  of  the  capacity  of  the 
cylinder  is  essential.  a.h. 

CYinC,  sin'ik,  SCHOOL  OF  PHILOSOPHY, 
a  system  of  Greek  philosophy  founded  in 
the  fourth  century  b.  c.  by  Antisthenes,  a  disci- 
ple of  Socrates.  He  took  as  his  starting  point 
the  doctrine  of  his  great  teacher,  that  virtue 
and  not  pleasure  is  the  chief  end  of  life,  and 
it  alone  constitutes  true  happiness.  From  this 
he  argued  that  since  continued  happiness  is  not 
possible  if  man  has  wants  and  desires  which 
may  not  be  satisfied,  virtue  consists  in  living 
as  much  as  possible  unfettered  by  desires. 
Therefore,  the  wise  man  is  the  one  who  looks 
with  indifference  on  all  the  ordinary  pleasures 
of  life  and  who  lives  for  and  in  himself  alone. 

Among  the  enthusiastic  followers  of  Antis- 
thenes was  Diogenes  (which  see),  who  carried 
the  principles  of  the  school  to  an  extreme,  liv- 
ing, it  is  said,  on  the  coarsest  bread  and  sleep- 
ing at  night  in  a  tub.  Zeno  and  Demetrius, 
the  latter  of  the  later  Roman  period,  were 
other  distinguished  Cynics.  Though  not  of 
the  greatest  importance  as  a  school  of  philoso- 
phers, the  Cynics  form  the  link  between  Soc- 
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Authorities  diSer  as  to  the  derivatioD  of  the 
name  Cynic,  some  referring  it  to  Cynoeatges, 
the  name  of  the  building  in  Athens  in  which 
the  Cynics  first  met,  and  some  to  the  Greek 
word  for  dog.  alluding  to  the  rude  maoners 
of  the  members  of  the  school.  In  modem 
usage  the  word  cynic  implies  a  sneering  ten- 
dency to  d^ny  that  goodness  exists  in  human 

CYPRESS,  si'prea,  a  genus  of  sotober,  slow- 
growing,  cone-bearing  trees,  most  of  which  are 
eve^P'een  and  valued  both  for  ornament  and 
forluraber.  They  are  natives  of  Western  North 
America,    Europe    and    Asia,    growing    chiefly 
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in  moist,  warm  climates,  although  also  culti- 
vated to  some  extent  in  dry  places.  The  leaves 
are  small,  dark,  sharp-pointed,  placed  in  a 
comblikc  arrangement  on  the  twigs.  The 
flowers  are  tiny  and  yellowish.  The  cones  are 
ball-like,  with  a  few  woody  scales. 

The  best-known  cypress  is  the  common  cy- 
press of  Southern  Europe,  which  has  been  in- 
troduced into  America  and  England.  It  is  a 
dark,  thickly-leafed,  somewhat  quadrangular 
tree  which  takes  the  form  of  a  pyramid  at  the 
top.  It  reaches  a  great  age,  and  its  red  or 
yellowish  wood  of  pleasant  odor  is  very  dur- 
able, withstanding  weather  and  insect  pests. 
Its  present  use  is  chiefly  for  musical  instru- 
ments and  cabinet  work.  Such  trees  have 
long  been  used  in  cemeteries,  and  branches  of 
cypress  were  formerly  worn  as  emblems  of 
mourning  at  funerals.  The  Monterey  cypresses, 
gnarled,  flat-topped,  of  grotesque  shapes,  are 
fine  examples  of  this  variety  of  trees. 

The  bald  cypress,  which  sheds  its  leaves  and 
ia  therefore  deciduous,  is  one  of  the  most  val- 
uable of  timber  trees  <gee  Deoduoos  Trbis). 
It  reaches  a  height  of  150  feet  in  the  swamps 
of  the  Southern  United  States.    Where  it  grows 
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to  best  advantage  great  forests  cover  many 
square  miles.  Its  wood  is  soft,  easily  worked 
and  durable,  and  is  commonly  used  for  shingles, 
ties,  posts  and  interior  finish.  A  peculiar  fea- 
ture of  this  tree  is  the  development  of  knots,  or 
knees.  Upon  the  roote  at  its  spreading  base. 
Such  growths  sometimes  reach  a  height  of  ten 
feet.  Small  cypress  knees  are  often  hollowed 
and  made  into  bowls  and  buckets. 

The  annual  lumber  cut  of  cypress  in  the 
United  States  amounts  to  nearly  1,000,000,000 
board  feet,  valued  at  more  than  120,000,000; 
Louisiana  furnishes  about  two-thirds  of, the 
supply,  and  Florida  is  second,  with  ten  per 
cent.  Other  sUtes  which  cut  over  25,000,000 
feet  annually  are  Georgia,  Arkansas,  North 
Carolina  and  South  Carolina.  m.s. 

CYPRUS,  si'prus,  after  Sicily  and  Sardinia 
the  largest  island  in  the  Mediterranean  Sea, 
It  occupies  3,684  square  miles  in  the  northeast 
comer,  forty  miles  from  the  coast  of  Asia 
Minor,  and  is  nearly  three  times  the  site  of 
Rhode  kland.  Mountain  ranges  border  its 
north  and  south  coasts,  rising  at  one  point  to 
a  height  of  nearly  8500  feet,  and  between  them 
lies  a  plain  now  bare  and  little  cultivated  but 
once  covered  with  forests  which  supplied  tim- 
ber for  the  Greek,  Persian  and  Egyptian  fleets. 

Agriculture  is  the  occupation  of  most  of  the 
people.  Typical  Mediterranean  products  are 
raised,  all  in  the  most  primitive  fashion,  but 
the  government  is  educating  the  natives  in 
modem  methods,  is  building  irrigation  works 
and  re-planting  the  forests.  Strabo,  Fliny  and 
other  ancient  geographers  tell  of  great  min- 
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eral  wealth,  and  our  word  copper  once  meant 
metal  from  Cyprus,  for  which  the  Greek  name 
was  Kupros.  To-day  no  metals  are  produced, 
but  the  islatul  is  one  of  the  world's  few  sources 
of  asbestos,  gypsum  and  umber. 

Like  all  lands  of  the  Eastern  Mediterranean, 
Cyprus  has  a  story  with  many  chapters.  Egypt 
conquered  its  Greek  and  Phoeaician  ccdonists 
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3.500  years  ago,  then  Assyria,  and  still  later, 
Persia.  It  formed  part  of  the  enipirea  of 
Alexander  and  the  Ptolemies,  of  Rome,  Byian- 
tium  and  Bagdad.  During  the  Crusades  it 
fell  to  Richard  the  Lion-Heart«d,  and  for  three 
centuries  was  a  feudal  kingdom.  After  a  brief 
Venetian  rule  the  Turks  governed  for  another 
300  years.  From  1878  England  administered 
the  island  for  Turkey,  but  annexed  it  in  1914. 
Of  the  300,000  people  four-fifths  are  Christians, 
of  an  independent  Church  founded  by  Barna- 
bas, who  is  mentioned  in  the  Acta  aa  "of  the 
country  of  Cyprus."  Many  of  the  people  desire 
union  with  Greece,  and  England  in  1915  offered 
the  island  to  the  latter  country  for  assistance 
ID  the  War  of  the  Nations. 

CYRUS,  «i'rus,  called  Tax  Gbiat,  or  Thb 
Eum  (about  600-529  B.  c.) ,  conqueror  of  Baby- 
lon and  founder  of  the  Persian  Empire.  Ac- 
cording to  recently-discovered  cuneiform  in- 
scriptions now  in  the  British  Museum,  he  was 


me  not  the  little  earth  that  covers  my  body/' 
Alexanfler  the  Great  vlalted  the  tomb,  and  waa 
much  affected  by  the  InBcrlptlon.  which  placed 
before  him  the  uncertainly  and  vlelBSltude  of 
earthly  thlngii  The  tomb  was  broken  open,  and 
Alexander  caused  the  author  of  the  sacrlleKe  to 


the  son  of  Cambjsee  and  Mandane,  a  daughter 
of  the  Median  king  Astyages.  Legends  state 
that  Astyages  feared  overthrow  at  the  bands 
of  bi^  grandson  C>nis  and  endeavored  to  have 
him  killed  when  an  infant.  Cyrus  was  pro- 
tected by  a  shepherd  and  waa  eventually  re- 
stored to  his  parents. 

Whether  previously  prophesied  or  not,  the 
fact  remaina  that  Cyrus  began  his  remarkable 
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career  by  collecting  a  vast  army  of  Persians, 
with  which  he  overthrew  his  grandfather  .ind 
became  king  of  Media  and  Persia.  He  next 
made  himself  master  of  Lydia  by  defeating 
Croesus.  At  that  time  Nabonidus,  king  of 
Babylon,  was  unpopular  with  his  subjects,  and 
Cyrus  considered  the  time  favorable  for  an 
attack  upon  that  empire.  The  city  fell  atmoet 
without  a  struggle  before  the  victorious  hosts 
of  Cyrus,  who  declared  himself  king.  He 
proved  a  wise  and  generous  ruler  and  permitted 
the  Jews  to  return  to  Jerusalem  from  cap- 
tivity. His  ambition  and  desire  to  increase 
his  already  va«t  domains  led  to  his  downfall. 
While  conducting  an  expedition  against  the 
Scythians,  north  of  his  kingdom,  be  was  slain 
in  a  battle  against  the  forces  of  the  Scythian 
queen  Tomyris.  His  body  was  buried  at  Fas- 
argadae,  where  bis  tomb,  silent  and  empty, 
still  stands  alongside  a  broken  monolith  that 
once  bore  witness  to  his  greatness. 

CYRDS  {  ?  -401  B.C.),  Thi  Youngir,  so 
called  to  distinguish  him  from  Cyrus,  founder 
of  the  Medo-Persian  Empire.  He  was  a  eon 
of  Darius  II  and  brother  of  Artaxerxes,  who 
became  king  of  Penia  in  401  B.C.  Bitterly 
jealous  of  his  brother's  power,  Cyrus  conspired 
against  him.  His  plots  were  discovered  and 
he  was  condemned  to  death,  but  was  spared 
by  Artaxerxes  in  answer  to  his  mother's  en- 
treaty. White  acting  as  salrap,  or  governor, 
of  Asia  Minor,  he  collected  an  array  of  100,000 
men,  13,000  of  whom  were  Greek  auxiliaries 
noted  for  their  bravery.  He  marched  eastward, 
intending  to  overthrow  his  brother  and  seiie 
the  throne.  Artaxerxes  gathered  an  army  and 
met  him  on  the  plains  of  Cunaxa  (401  B.C.). 
In  the  fight  Cyrus  was  slain  and  his  army 
routed,  with  ^e  exception  of  the  Greeks,  who 
not  only  had  held  their  own  but  broke  their 
way  through  all  opposed  to  them.  The  retreat 
of  the  Greek  soldiers  and  their  great  sufferings 
are  immortalised  by  Xenophon  in  the  Anabaiii 
(which  see). 

CZAR,  lakr,  a  corruption  of  the  Roman  word 
Caetar,  is  the  title  of  the  emperor  of  Russia. 
It  was  first  adopted  in  1547  by  Ivan  the  Ter- 
rible. The  Russian  empress  is  styled  the 
ciorina,  and  the  heir  apparent  is  called  the 
ciarevUeh.  The  same  title  is  seen,  in  a  differ- 
ent form,  in  the  word  kaaer,  applied  to  the 
emperor  of  Germany.  King  Ferdinand  of  Bul- 
garia also  styles  himself  czar  of  the  Bulgars. 

CZECH,  check,  a  Slavic  race  occupying  parts 
of  Bohemia,  Moravia,  Silesia  and  the  northern 
portion  of  Hungary.    Their  total  number  is  at 
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present  estimated  at  about  7,100,000.  At  one 
time  all  the  Slavic  peoples  had  one  common 
tongue;  the  Czechs,  however,  have  gradually 
evolved  a  separate  language  which  has  ab- 
sorbed many  German  words,  but  still  bears 
a  resemblance  to  old  Slavic.  The  spoken  lan- 
guage is  considered  very  musical  and  has  a 
wide  variety  of  sounds.  Three  centuries  ago 
the  Czechs  were  a  prosperous  nation,  but 
they  fell  under  the  power  of  Austria  and  their 
nationality  was  lost.  At  the  outbreak  of  the 
War  of  the  Nations  in  1914  the  Czechs  were 
placed  in  the  curious  position  of  being  called 
upon  to  fight  for  a  country  from  which  they 
had  long  been  endeavoring  to  free  themselves; 
their  sympathies  were  largely  Russian,  but 
they  were  politically  Hungarians.  The  pros- 
perity they  have  attained  may  be  said  to  be 
in  spite  of  the  Austro-Hungarian  governments 
rather  than  with  their  assistance. 


CZERNOWITZ,  cher'novita,  capital  of  the 
Austrian  province  of  Bukowina,  near  the  River 
Pruth,  about  164  miles  southeast  of  Lemberg. 
It  is  a  town  of  considerable  commercial  im- 
portance, with  manufactories  of  machinery,  oil 
and  lumber  and  many  breweries.  The  popula- 
tion is  very  mixed,  consisting  of  Germans, 
Ruthenians,  Poles,  Rumanians  and  Jews,  and 
holiday  crowds,  in  their  varied  garb,  are  very 
picturesque  and  interesting.  The  Austrian  oc- 
cupation, which  took  place  in  1775,  made  a 
great  change  in  the  appearance  of  the  town. 
It  now  possesses  many  handsome  buildings,  a 
flourishing  imiversity  with  over  1,000  students 
and  well-equipped  trade  and  industrial  schools. 
The  city  was  captured  by  the  Russians  in  the 
early  stages  of  the  War  of  the  Nations,  in  1914, 
lost  by  them  to  the  German-Austrian  forces 
later,  and  again  taken  by  the  czar's  army  in  the 
summer  of  1916.    Population  in  1910,  87,128. 
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D,  the  fourth  letter  in  the  English 

alphabet,  which  was  developed  from 

the  Greek  &  or  delta,  written  in  the 

form  of  a  triangle.    When  the  Greeks 

adopted  this  letter  they   changed  ita 

name  from  d<Ueth,  meaning  door,  to 
delta.  The  Phoenicians  called  the  character  daletk,  or  door,  because  it  resembled  the 
door  of  a  tent,  a  familiar  object  at  all  timea  to  those  peoples.  To  moke  the  sound  of 
d  the  tip  of  the  tongue  is  touched  to  Ox  roof  of  the  mouth  and  the  breath  is  then 
forcibly  eipelled. 

In  Roman  notation  D  represents  5O0  and  with  a  horisontal  stroke  over  it  (I^)  it 
stcuids  for  6,000.    In  music  it  is  the 
second  note  in  the  natural  scale  of 
C,  and  is  the  third  strii^  of  the  violin. 


DACHSHUHi),  daKk»' hoont,  a.  long-bodied, 
shwt-legged  dog  of  German  origin,  once  used 
in  Central  Europe  almost  solely  for  hunting 
badgers  but  now  kept  as  a  pet  in  households 
of  Duay  countries.  It  is  a  sturdy  animal,  with 
strODgly-developed  muscles.  This  strangely- 
formed  dog  has  been  humorously  described  as 
being  "a  dog  and  a  half  long  and  half  a  dog 
high."  It  has  a  long,  round  body,  with  short, 
thick,  somewhat  crooked  legs;  its  paws  are 
turned  outward,  and  it  has  a  long,  conical 
bead,  tapering  toward  the  nose.  The  broad, 
rounded  earn  are  long  and  drooping,  and  the 
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tail  is  long  and  tapering.  This  type  of  dog 
has  Quuay  admirers.  The  coat  of  most  dachs- 
hunds is  short,  thick  and  silky,  of  a  reddish- 
brown  tint,  but  sometimes  is  bkck  and  tan. 


gray  and  tan,  or  spotted.  A  variety  late  in 
becomii^  popular  is  rough-coated. 

DADDY-LONG-LEGS,  a  term  applied  in 
America  to  the  karvettman  or  grandfalher 
greybeard,  a  harmless,  epiderlike  insect  with 
an  oval  body  and  long,  slender  l^s.  These 
le^  are  bent  in  the  middle,  so  when  it  walks 
its  body  almost 
touches  the  ^ 
ground.  Its  food 
consists  of  small 

In  England  the 
term  signifies  the 
crane  fly,  which 
also     has     long, 

slender    legs,    but  DADDT-LONO-LBGS 

has  winga  and  resembles  a  mosquito,  A  species 
of  crane  6y  which  lives  in  the  earth  destroys 
grains  and  grass,  and  is  found  in  the  United 
States  and  Caiuda  as  well  as  in  England. 

DABDALDS,  ded'alut,  a  sculptor,  architect 
and  artisan  of  Greek  mytholc^y,  worshiped  by 
ancient  artista'  guilds  as  the  personification  of 
art  and  as  the  inventor  of  carpentry  and  many 
tools.  The  name  is  from  the  Greek,  and  means 
Ike  cunnini;  worker.  Through  jealousy,  ac- 
cording  to  the  myth,  Daedalus  killed  his 
nephew  and  pupil,  Taloe,  and  was  obliged  to 
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flee  from  Athens  to  Crete.  There  be  built 
the  famoua  labyrinth  and  Ariadne's  danciog- 
place,  both  of  which  have  been  unearthed  by 
modem  excavators.  Later,  having  offended 
the  king,  he  and  his  son,  fcarus,  were  impris- 
oned. To  effect  an  escape,  Daedalus  made  two 
pairs  dt  wings  which  they  fastened  on  their 
shoulders.  According  to  the  myth,  Icarus  fell 
into  the  sea,  because  he  flew  so  near  the  sun 
that  the  wax  fastening  the  wings  was  melted. 
Daedalus  landed  safely  in  Sicily,  where  he 
built  several  famous  temples. 

DAFFODIL,  da}'  odU,  an  old-fashioned, 
ever-popular,  early  spring  flower,  a  species  of 
narcissus.  It  is  a  native  of  Europe,  where  it 
grows  wild  in  woods  and  hedges,  but  it  is 
extensively  cultivated  in  America,  Holland  and 
England.  There  are  various  forms  of  daffodils. 
The  beat  known  is  the  trumpet  daffodil,  which 
inspired  Shakespeare,  Milton,  Wordsworth  and 
many  other  poets,  and  whose  gay  blossoms, 
masses  of  captured  sunshine,  bring  to  mind  the 
chant  of  Ekiglish  children — 


This  species  beara  a  long,  yellow  tube  with  » 
crinkly  edge,  surrounded  at  the  baae  by  long 
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Van  Sion  ia  the  best  double  daffodil  listed  in 
catalogues. 

Daffodil  bulbs  should  be  planted  in  autumn 
or  early  winter  and  should  be  placed  four 
inches  deep  and  about  three  inches  apart  in 
free,  open  soil.  Blossoms  will  appear  in  April. 
If  kept  indoora  for  winter-blooming,  flowers 
are  produced  in  January.    See  Narcissub, 

DAGOERSOTYPE,  da  ger' o  type,  the  name 
given  to  the  first  practical  photographic  inven- 
tion, perfected  by   Daguene  in   1839.     The 


ton.  D,  c. 

process  was  far  more  complicated  than  any 
involved  in  modem  photography,  and  the  re- 
sults obtained  would  now  be  considered  most 
commonplace.  At  the  time,  however,  it  caused 
a  great  sensation  in  the  scientific  world.  The 
process  consisted  in  first  sensitising  a  polished 
copper  plate  by  coating  it  with  chemically 
pure  silver.  Then  the  plate  was  submitted  to 
the  action  of  vapor  of  iodine;  following  this 
it  received  further  treatment  with  vapor  of 
bromine.  After  exposure  in  a  camera  the 
image  was  developed  in  vapor  of  mercury,  and 
the  plate  was  immersed  in  a  solution  of  bypo- 
bluish-green  leaves  are  nearly  flat,  and  sulphite  of  soda  to  render  the  result  perma- 
■ix  grow  about  each  flower  stalk.    The      nent.    The  finished  picture  was  not  much  in- 


SHAKlsFBAsa ;   Winter'a  Tola. 


yellow  petals.    One  flower  appears  at  the  end 
of  each  stalk,  standing  out  at  ri^t  angles.    The 
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ferior    to    the    later    "tintype,"    both    being 
printed  on   thin  copper  platCB   (see  Photoo- 

Louis  Jkcqaei  M«ndi  Dagnene  (1789-1851).  a 
French  artist  and  scene  painter,  famous  as  the 
inventor  of  the  original  photographic  process 
described  above.  Although  he  has  received  all 
the  credit  of  the  invention,  it  is  known  that 
he  had  long  corresponded  with  other  French- 
men who  were  conducting  researcbee  alot^ 
the  same  lines;  one  who  was  approaching  suc- 
cess died  before  his  discovery  could  be  an- 
nounced. Id  recognition  of  his  work  Daguerre 
was  made  an  oEBcer  of  the  Legion  of  Honor 
and  was  given  a  pension  of  6,000  francs  by  the 
FVench  government. 

DAHLIA,  dahl'ya,  at  dale'ya,  a  hardy  plant 
of  the  campoaite  family,  at  one  time  considered 
coacee  and  common,  but  of  late  appearii^  in 
such  improved  varieties  that  its  wonderful 
development  attracts  almost  as  much  attention 
as  the  shryaan- 
themum.  It  was 
Domed  after  the 
Swedish  botanist, 
Dahl.  Though  a 
native  of  Mexico, 
the  dahlia  is  now 
eitensively  culti* 
vmted  in  the 
United  Statea, 


Southei 


1  Can 


ada  and  Europe. 
Originally  a 
Sower  with  eight 
red  rays  about  a 
yellow  center 
very  stiff  and  for- 
mal, the  dahlia  is  now  produced  in  almost 
evety  imaginable  color,  some  coinpact  and 
baU-«hBped,  others  with  long,  flat  petals;  and 
the  most  interesting  and  beautiful,  the  cactus 
dahlias,  have  double  blossoms  with  long, 
twisted  petals. 

Dahlias  planted  in  May  in  rich  soil  will 
come  to  blonom  in  July.  They  must  have 
plenty  of  water,  «  bucket  a  day  for  each  plant 
being  necessary  if  the  season  is  dry.  The 
water  should  be  poured  about  the  main  stalk, 
not  over  the  soil  surrounding  the  plant.  In 
case  the  soil  is  only  moderately  fertile  it 
should  have  an  application  of  fertiliier  in  the 
middle  of  the  summer.  As  the  stalks  of  these 
plants  are  very  brittle,  they  should  be  tied  to 
strong  stakes;  otherwise,  a  hard  wind  or  a 
viident  downpour  of  rain  may  bre^  them. 
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If  the  stakes  are  painted  green  they  will  tone 
attractively  with  the  foliage.    See  Comi>osite 

DAHOHEY,  dakho'may,  or  dahhomay' ,  a 
French  colony  in  West  Africa,  formerly  an 
independent  kingdom  ruled  by  a  monarch 
whose  power  was  absolute.  The  French  ob- 
tained possession  of  it  in  1892,  during  the  period 
in  which  the  European  powers  were  dividing 
Africa  among  them ;  the  army  captured 
Abomey,  at  that  time  tlte  capital,  deposed  the 
king  and  proclaimed  a  French  protectorate. 
Population,  estimated  at  over   1,000,000. 

It  covers  an  area  of  about  60,000  square 
miles  and  is  therefore  a  little  larger  than  the 
state  of  Florida.  The  climate  is  hot  and  un- 
healthful  for  Europeans,  as  it  is  only  from  7° 
to  10*  north  of  the  equator,  and  the  average 
temperature  is 
over  80"  F.  For 
about  fifty  miles 
from  the  coast 
the  land  is  flat 
and  swampy.  It 
then  gradually 
rises  to  a  plateau 
about  1,600  feet 
above  sea  level. 
The  soil  ia  fertile 
and  good  crope 
of  manioc,  yams  LOCATION  OF  DAHOMEY 
and  cotton  are  raised.  Horses  and  cattle 
thrive  in  the  more  elevated  districts.  The  chief 
source  of  revenue  is  in  the  palm,  which  pro- 
duces great  quantities  of  palm  oil  and  kernels. 
Dried  fish  also  forms  an  important  article  -of 
commerce,  great  quantities  being  exported 
through  the  British  port  of  Lagos.  The  for- 
ests contain  the  baobab,  tamarind,  fig  and  other 
fruit  trees.  Lions  are  found  in  some  parts 
and  the  elephant  and  hippopotamus  have  not 
yet  disappeared, 

Kotonu  and  Whydah  are  the  chief  ports,  other 
important  towns  being  Abomey,  Grand  Popo, 
Agoue,  AUada  and  Porto  Novo,  now  the  capi- 
tal. The  colony  is  administered  by  a  lieuten- 
ant-governor, assisted  by  a  council.  The  in- 
habitants are  pagans  of  negro  stock.  They 
worship  fetishes,  and  human  sacrificea,  for- 
merly common,  are  still  oSered  in  isolated  dis- 
trict beyond  the -direct  influence  of  the  ruling 
whites.  Early  in  the  nineteenth  century 
Dahomey  was  an  important  power  in  Africa, 
and  it  conquered  many  neighboring  tribes  with 
the  help  of  its  army  of  Amazons,  female  'nar- 
riors  noted  tor  their  bravery. 


'^AIHYING,  or  DAIRY  HUSBAMDRY, 
is  that  branch  of  apiculture  which  deals 
with  milk  and  its  products.  In  the  various 
couatries  of  the  world  local  physical  condi- 
tions have  determined  in  each  case  the  animal 
best  suited  for  dairy  puipases.  The  Arabs  of 
the  deserts  obtain  milk  from  their  camels,  and 
the  Laplanders  of  the  North  keep  reindeer  for 
their  milk.  Some  of  the  Tartar  tribes  of  Asia 
to  this  day  keep  mares  for  their  milk,  and  in 
many  parts  of  the  temperate  regions  the  milk 
of  goats  and  sheep  is  a  staple  article  of  food. 
In  India  the  natives  get  their  supply  of  milk 
from  the  buffalo.  But  of  all  the  animals  whose 
milk  is  used  for  food  the  cow  is  the  most  com- 
mon, and  it  is  the  only  one  which  need  be 
considered  here.  The  dairying  industry  is  con- 
cerned exclusively  with  cows. 

Dairy  Management.  To  conduct  a  dairy 
successfully  requires  a  variety  of  knowledge 
and  careful  attention  to  certain  principles  of 
management.  Careful  selection  of  the  herd, 
properly-constructed  stables  and  other  build- 
ings, proper  feed  and  pasturage,  and  lastly, 
facilities  for  storing  and  marketing  the  prod- 
uct, are  the  principal  points  to  be  considered. 

The  Herd.  The  cows  should  be  selected 
with  reference  to  the  main  purpose  for  which 
the  dairy  is  conducted.  If  the  dairy  supplies 
milk  to  city  markets,  the  quantity  of  milk  pro- 
duced should  be  the  determining  factor,  and 
if  the  dairy  supplies  butter  the  percentage  of 
butter  fat  in  the  milk  should  be  the  principal 
factor  to  consider.  It  is  the  general  experience 
of  dairymen  that  the  Holsteins  and  Ayrshires, 
being  cattle  whose  milk  contains  only  small 
globules  of  fat.  produce  large  quantities  of 
milk.  The  Jerseys  and  Guernsey  a,  on  the 
other  hand,  provide  milk  which  is  much  richer 
in  fat,  and  are  therefore  the  best  breeds  it 
the  dairy  is  primarily  a  butter  producer. 

On  a  good  dairy  farm  a  daily  record  is  kept 
of  the  amount  of  milk  obtained  from  each 
cow.     Any  cows  which  do  not  maintain  the 


reqiiirpii  sliindiird  should  be  sold  or  fattened 
for  beef  and  their  places  taken  by  other  ani- 
mals. Only  the  calves  from  the  best  milkers 
should  be  retained  for  additions  to  the  herd. 
In  this  way  the  herd  wilt  be  strengthened  from 
year  to  year.  The  record  should  give  the 
daily  quantity  of  milk  given  by  each  cow,  u 
well  as  the  total  for  six  months  or  a  year.  The 
most  profitable  cows  are  tboae  whidi  give  a 
uniform  quantity  over  a  long  period  of  time. 
The  record  should  also  include  the  results  of 
tests  for  the  amount  of  butter  fat.  These 
tests  should  be  made  by  experts,  if  possible, 
but  if  this  is  out  of  the  question  the  dairy- 
man can  get  directions  and  aasistanca  from 
any  agricultural  experiment  station. 

The  Stable.  The  proper  housing  of  cowb  is 
usually  the  most  important  factor  in  preserv- 
ing their  health.  Tuberculosis  and  other  dis- 
eases are  frequently  the  result  of  filthy  and 
poorly-ventilated  stables.-  The  stables  should 
be  well-lighted,  and  should  always  have  an 
abundance  of  fresh  air.  The  walls  should  be 
kept  free  from  accumulations  of  duet,  and 
should  be  whitewashed  frequently.  The  floors 
should  be  kept  clean  and  should  be  covered 
with  fresh  litter  every  day.  Partitions  made 
of  piping  or  iron  railing  are  better  than  wooden 
ones,  because  they  catch  less  dust  and  are 
easier  to  clean.  The  grounds  in  the  vicinity 
of  the  stable  should  be  kept  as  clean  as  the 
interior,  and  rubbish  or  manure  heaps  should 
not  be  allowed  to  accumulate. 

The  Feed  Problem.  Fresh  grass  is  generally 
regarded  as  a  most  desirable  feed  for  milch 
cows,  but  it  seldom  happens  that  the  avail- 
able pasturage  is  sufficient  to  feed  a  large 
herd.  Some  other  source  of  food  supply  must 
be  available  at  all  times  of  the  year,  and  during 
the  winter  months  the  cows  must  be  fed  en- 
tirely from  this  other  source.  Once  the  proper 
ration  is  determined,  the  most  economic 
method  of  supplying  it  should  be  installed. 
Most  farmers  now  use  ensilage,  or  silage,  as  it 
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ia  more  commonly  called,  and  the  silo  is  a  con- 
spicuous feature  in  almost  all  farm  landscapes. 
Full  details  of  its  variety  and  use  are  given 
in  the  article  Silo. 

Cleanliness  a  Necessity.  Probably  no  other 
Cum  product  is  as  easily  spoiled  or  tainted  as 
milk.  It  is  very  sensitive  to  its  surroundings, 
readily  absorbs  particles  of  matter  from  the 
atmosphere,  and  even  absorbs  odors  from 
articles  ziear  it.  Tiny  particles  of  dirt,  more- 
over, may  contain  bacteria,  which  may  render 
the  milk  dangerous  or  may  leave  it  merely 
disagreeable  to  the  taste.  The  cows  should 
be  milked  in  their  stalls.  Sweeping  or  litter- 
ing the  cows  before  milking  should  be  avoided, 
because  these  operations  raise  dust  which  may 
eontaminate  the  milk.  It  is  desirable,  however, 
to  chani^  the  air  in  the  stable  a  short  time 
before,  so  that  it  may  be  fresh  and  pure.  The 
milkers  should  wear  clean  clothing,  and  their 
hands  should  be  clean  and  dry.  The  flanks 
and  udders  of  the  cow  should  be  wiped  with 
a  damp  cloth,  to  remove  any  dirt  which  might 
otherwise  fall  into  the  pail.  The  old-fashioned, 
wide-topped  pail  should  be  avoided;  those 
with  small  tops,  partly  covered,  are  the  best. 
All  utensils  used  in  the  handling  of  milk  should 
be  cleaned  immediately  after  using  and  be 
scalded  with  boiling  water.  A  still  better  plan 
is  to  steam  them  in  a  vat  for  several  minutes. 
Wooden  pails  should  not  be  used. 

Development  of  the  Industry.  The  dairy 
industry,  as  a  special  branch  of  agriculture,  is 
of  nineteenth-century  growth,  especially  in 
Canada  and  the  United  States.  Long  before 
1800,  in  many  parts  of  the  world,  cows  were 
being  kept  for  their  milk,  but  the  individual 
farmer  kept  only  as  many  cows  as  he  needed 
to  supply  milk,  butter  and  cheese  for  his 
family.  Dairy  farming  to-day,  on  the  con- 
trary, is  a  specialty,  and  a  comparatively  small 
number  of  farmers  supply  millions  of  con- 
sumers. 

While  the  industry  has  been  growing,  it  has 
also  undergone  a  complete  change  in  character. 
In  the  beginning  of  the  nineteenth  century  it 
was  believed  that  dairying  was  limited  by 
physical  and  climatic  conditions  to  a  small 
part  of  North  America,  called  the  "dairy  belt." 
It  was  confined,  also,  to  spring  and  summer, 
when  pasturage  could  be  obtained.  Cows  were 
usually  allowed  to  go  dry  in  the  winter,  and 
winter  dairying  was  practically  unknown. 
Under  the  qrstem  now  employed,  however, 
good  milk,  butter  and  cheese  can  be  obtained, 
by  proper  management,  in  almost  every  part 


of  North  America.  Cows  are  well-housed  in 
the  winter,  and  give  milk  practically  the  whole 
year  around. 

Importance  of  the  Industry.  In  the  United 
States.  Although  it  is  true  that  many  farmers 
make  dairying  their  principal  source  of  income, 
yet  there  are  thousands  who  keep  only  a  few 
cows,  to  supply  milk,  butter  and  cheese  for 
their  families.  As  most  of  the  latter  group 
keep  no  accurate  records  of  production,  the 
census  figures  showing  the  amount  and  value 
of  dairy  products  are  somewhat  smaller  than 
they  should  be.  The  varying  conditions  under 
which  the  industry  is  carried  on  in  different 
sections  make  it  hard  to  find  a  satisfactory 
basis  for  grouping  the  sections  or  individual 
states  in  the  order  of  their  importance.  There 
is  no  doubt,  however,  that  in  the  Eastern 
states  dairying  is  the  principal  source  of  in- 
come of  most  of  the  farmers  who  own  cows. 
This  is  also  true  through  the  Central  West. 
In  the  far  Western  states  many  farmers  still 
keep  cows  primarily  for  beef  purposes. 

New  York  and  Wisconsin  are  now  the  fore- 
most dairy  states  in  the  Union.  They  have 
the  largest  number  of  milch  or  dairy  cows,  the 
largest  production  of  milk,  and  they  lead  in  the 
total  value  of  products.  Wisconsin,  with  about 
1,700,000  dairy  cows,  is  closely  followed  by 
New  York,  Iowa,  Illinois,  Minnesota,  Texas 
and  Pennsylvania.  In  the  census  of  1910, 
ranked  according  to  the  quantity  of  milk  pro- 
duced, New  York  was  followed  by  Wisconsin, 
Iowa,  Pennsylvania,  Minnesota,  Illinois,  Ohio 
and  Michigan.  The  total  production  of  milk  in 
the  United  States  was  then  about  7,500,000,000 
gallons  a  year.  New  York's  annual  output 
of  dairy  products  was  nearly  382,000,000,  about 
one-eighth  of  the  total  for  the  United  States. 
Next  in  order  came  Wisconsin,  $56,000,000; 
Pennsylvania,  $45,000,000;  Ulinois,  $34,000,000; 
Iowa,  $34,000,000;  Ohio,  $33,000,000 ;  Minnesota, 
$31,000,000;  Michigan,  $28,000,000;  and  Cali- 
fornia, $24,000,000.  It  must  be  understood  that 
these  figures  vary  considerably  from  'year  to 
year.  One  of  the  most  striking  features  of  the 
dairy  industry  in  recent  years  is  the  develop- 
ment of  the  factory  system  in  the  making  of 
butter  and  cheese.  This  feature  is  discussed 
in  the  article  Creamery. 

In  the  Dominion  of  Canada.  Dairying  was 
naturally  one  of  the  first  branches  of  agricul- 
ture practiced  by  the  early  colonists.  The 
farmers  of  New  Brunswick  and  Nova  Scotia 
were  famous  at  an  early  day  for  the  excellence 
of  their  dairy  products.    As  settlement  spread 
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westward  dairying  kept  pace  with  them,  and  as 
early  as  1852  cows  were  kept  with  success  at 
Fort  Simpson.  At  Fort  Good  Hope,  just  out- 
side the  Arctic  Circle,  and  at  York  Factory, 
on  Hudson  Bay,  bs  well  as  other  remote  points, 
cows  have  been  kept  for  many  yeare.  These 
examples  merely  show  the  widespread  character 
of  the  industry.  Ontario  is  still,  and  has  been 
for  over  half  a.  century,  the  center  of  dairying. 
It  has  over  1,000,000  milch  cows,  more  than 
one-third  of  all  the  mUch  cows  in  the  Domin- 
ion, and  its  annual  output  of  milk  is  nearly 
half  that  of  the  Dominion.  Ontario's  output 
is  approximately  4,500,000,000  pounds,  or  2,250,- 
000,000  quarts  of  milk  a  year;  the  Dominion 
yield  is  about  10,000,000,000  pounds,  or  5.000.- 
000,000  quarts.  Quebec  is  not  far  behind 
Ontario,  having  over  800.000  milch  cows  and 
an  annual  output  of  1,500,000,000  quarts  of  milk 
A  year.  Ontario  and  Quebec  together  furnish 
about  seventy  per  cent  of  the  Dominion's  out- 
put of  milk.  A  conservative  estimate  places 
the  annual  value  of  all  dairy  products  at  $100,- 
OOOJXK),  an  increase  of  more  than  sixty  per 
cent  since  1900.  Most  of  these  products  are 
made  for  domestic  consumption,  but  over  S20,- 
000,000  worth  of  cheese  is  exported  each  year, 
all  but  one  per  cent  being  sold  to  Great  Britain 
and  Ireland.  Canadian  cheese  is  famous  the 
world  over.  e.hj-. 

Consult  Ourler'B  ^tnerfcan  Dairylnn;  Lane's 
The  BuMneat  of  DalryinB, 

Relatrd  SobJrelB.  For  more  detailed  Infor- 
mation as  to  the  various  phaaes  of  dairying  the 
followlns  article*  in  these  volumes  should  be  con- 
butted  : 

AKTiculture  Creamery 

Bam  Cream  Separator 

Butter  Disease 

Buttermilk  Subtitle  Diaeatea  of 

Cattle  Animalm 

Cheese  Milk 

Churn  Silo  and  Silage 

Cow 

DAISY,  "the  poet's  darling,"  a  familiar  and 
favorite  flower  in  Europe  and  America.  The 
typical  daisy  is  pure  white  and  single,  with 
a  yellow  or  brown  center.  In  Europe  it  grows 
commonly  in  all  the  6elds  and  meadows. 


In  the   United   States   and   Canada  the  white 

dai^,  a  species  of  wild  chrysanthemum,  though 

a  delight  to  the  eye  and  loved  by  the  children, 

«B  ^e  fanner's  pest,  which  must  be  killed  oft 

Ae  IS  to  have  hay.     Without  any  care  or 

™™  this  litUe  Bower  will  grow  and  spread 

^e  out  other  pUnts,  so  to  the  farmer 
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or  gardener  it  is  a  weed  the  white  weed  <see 
page  861)  but  to  the  flonst  it  is  the  popular 
hardy  marguenle 

Many  improvements  hate  been  wrought  in 
the  daisy  some  now  being  double  aitd  there 
is  a  great  variety  of  colors     Burbanks  Shasta 


BURBANiCS  SHASTA  DAISY 
The  flower  has  a  diameter  of  four  Inches.     It 
was  developed  from  the  parent  bloaaoms  shown 
at  right  and  drawn  to  scale. 

daisy,  four  inches  across,  with  large  pure-white 
petals,  is  .especially  admired  in  garden  borders 
and  for  house  decoration. 

In  the  United  States  the  name  is  loosely 
applied  to  other  flowers,  such  as  the  black-ej/ed 
Susan  and  some  wild  oaten.  This  "unassum- 
ing commonplace  of  nature"  was  the  emblem  of 
love  and  fidelity  in  the  days  of  chivalry,  but 
in  modem  flower  language  the  daisy  represents 
simplicity  and  modesty.  See  Oxbve  Daisy; 
BL.*cK-E»En  Susan. 

DALHODSIB,  dal  koo'zi,  the  county  town  of 
Restigouche  County,  N.  B.,  situated  at  the 
mouth  of  the  Restigouche  River,  on  Chaleur 
Bay,  sixteen  miles  east  of  Campbellton.  Its 
harbor  is  well  protected  and  is  large  and  deep, 
having  a  depth  of  twenty-four  feet  at  the 
wharf.  There  is  steamship  connection  with 
other  ports  on  the  coast,  and  railway  connec- 
tion by  a  branch  of  the  Intercolonial  Railway. 
Dalhousie  is  noted  for  the  scenery  in  its  vicin- 
ity; everywhere  are  splendid  forests  of  spruce, 
pine,  cedar  and  maple.  These  forests  also 
provide  material  for  the  town's  lumber  and 
shingle  mills,  the  chief  industrial  establish- 
ments. The  commercial  fisheries  and  fish- 
packing  are  second  only  to  the  industries  de- 
pendent on  the  forests,  and  many  anglers  also 
make  Dalhousie  their  headquarters.  Popula- 
tion in  1911,  1,650;  in  1916,  estimated,  1,900. 

DALBODSIE  DHIVEBSITY,  at  Halifax, 
N.  S.,  a  coeducational,  undenominational  in- 
stitution for  higher  education.    It  has  a  larger 
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endowment,  student  body  and  number  of  pro- 
f^sore  and  instructors  than  any  other  uni- 
versity in  the  Maritime  Provinces.  The  teach- 
ing staff  numbers  about  eighty,  and  there  are 
about  400  students.  Degrees  are  awarded  in 
arts,  science,  music,  law,  pharmacy,  medicine 
and  dental  surgery.  In  music  the  practical 
instruction  given  at  the  Halifax  Conservatory 
of  Music  and  other  approved  schools  is  ac- 
cepted as  a  part  of  the  required  work;  the 
university  offers  only  historical  and  theoretical 
work.  In  pharmacy  the  Nova  Scotia  College 
of  Pharmacy  is  similarly  affiliated.  Other 
affiliated  institutions  are  the  Presbyterian 
College,  Halifax  Ladies'  College,  Convent  of 
the  Sacred  Heart  and  Mount  Saint  Vincent 
Academy,  all  at  Halifax,  and  Prince  of  Wales 
College,  at  Charlottetown,  Prince  Edward 
Island. 

DALLAS,  dal'aa,  Tix.,  the  leading  industrial 
dty  of  the  state,  ranking  next  to  San  Antonio 
in  population.  According  to  an  estimate  in 
1916  the  population  was  124,527,  an  increase  of 
32,423  since  1910.  About  eighteen  per  cent 
of  the  entire  population  are  negroes.  The  city 
is  situated  on  the  Trinity  River,  in  the  north- 
eastern part  of  the  state,  and  in  Dallas  County, 
of  which  it  is  the  county  seat.  Forth  Worth 
is  thirty-one  miles  west,  and  Austin,  the  cap- 
ital, is  210  miles  southwest.  Dallas  has  the 
Missouri,  Kansas  &  Texas;  the  Texas  &  Pa- 
cific; the  Texas  &  New  Orleans;  the  Gulf, 
Colorado  &  Santa  Fe ;  the  Frisco ;  the  Chicago, 
Rock  Island  &  Gulf;  the  Saint  Louis  South 
Western;  the  Missouri,  Oklahoma  &  Gulf,  and 
the  Houston  &  Texas  Central  railroads.  Be- 
sides, there  are  five  electric  interurban  lines  in 
operation  to  Denison,  Waco,  Corsicana,  Fort 
Worth  and  Cleburne,  respectively.  In  1841 
the  first  settlement  was  made,  and  in  1866  it 
was  incorporated  as  a  city  and  named  for 
George  Mifflin  Dallas,  Vice-President  of  the 
United  States  under  James  K.  Polk.  The  area 
of  the  city  is  nearly  sixteen  and  one-half  square 
miles. 

Parks  and  Boulevards.  The  city  provides 
ample  recreation  grounds,  713  acres  being  di- 
vided into  twenty  parks,  of  which  City  Park, 
Fair  Park  and  Forest  Park,  with  its  "aoo,"  are 
especially  attractive.  Oak  Lawn,  Cliff,  Turner 
and  Central  parks  are  among  the  other  beauty 
spots  of  the  city.  There  are  also  many  well- 
equipped  playgrounds.  Dallas  has  handsome 
residences  and  fine  streets,  and  improvements 
are  still  in  progress,  a  boulevard  system  about 
lizty  miles  long  being  under  development  in 


1917.  Oak  Cliff,  on  the  west  side  of  Trinity 
River,  is  one  of  the  residential  districts.  In 
1903  it  was  annexed  to  the  city,  with  which  it 
is  connected  by  one  of  the  longest  concrete 
viaducts  in  the  United  States,  completed  in 
1912  at  a  cost  of  1657,466. 

Commerce  and  Industry.  The  surrounding 
region  is  a  part  of  the  black-waxy  belt,  famous 
for  its  agricultural  products,  especially  cotton. 
Dallas  is  the  largest  inland  cotton  market  in 
the  United  States,  1^,000  bales  being  handled 
annually.  It  is  also  a  leading  center  for  the 
manufacture  of  harness,  saddlery  and  cotton- 
gin  machinery,  and  a  distributing  center  for 
agricultural  implements.  The  city  is  also  the 
distributing  center  of  the  Southwest  for  auto- 
mobiles, two  assembly  plants  being  located  here. 
Among  other  important  industrial  enterprises 
are  flour  mills,  cement  plants,  oil  refineries, 
iron  and  metal  works,  cottonseed-oil  mills, 
cotton  compresses,  packing  houses  and  grain 
elevators. 

Public  Buildings.  The  city  has  a  number  of 
noteworthy  buildings,  the  most  prominent  be- 
ing the  Adolphus  Hotel,  erected  at  a  cost  of 
$1,600,000,  the  county  courthouse,  the  $500,000 
municipal  building,  which  contains  thirty-five 
acres  of  floor  space,  the  Pretorian  building, 
the  Wilson  building  and  the  Federal  building; 
the  last-named  was  erected  in  1883  at  a  cost 
of  $11,000,  but  a  site  has  been  purchased  for 
a  new  building  which  will  cost  about  $250,000. 
In  1914  Dallas  was  chosen  as  the  location  of 
a  Federal  Reserve  Bank.  The  state  fair  of 
Texas  has  been  held  here  annually  since  1886. 
Its  handsome  permanent  buildings  are  con- 
structed of  reinforced  concrete,  and  of  these 
the  Coliseum,  having  a  seating  capacity  of 
5,000,  is  the  largest.  This  fair  is  unique  in  its 
organization,  as  it  accepts  no  aid  from  the 
state,  and  devotes  its  receipts  to  defraying  the 
expenses  of  the  fair  and  to  the  improvement 
of  the  fair  grounds,  which  belong  to  the  city. 

Education.  Dallas  is  the  seat  of  two  uni- 
versities, Dallas  University  and  the  Southern 
Methodist  University,  the  latter  of  which  has 
625  acres  of  grounds  and  an  endowment  of 
$2,000,000.  These,  with  Saint  Mary's  Academy, 
Saint  Edward's  College,  Patten's  Seminary, 
Saint  Joseph's  Academy,  Terrell  School  for 
Boys,  five  business  colleges,  about  fifty  private 
schools,  thirty-two  public  schools,  two  medical 
colleges  and  a  Carnegie  Library,  comprise  the 
educational  institutions  of  the  city. 

Churches  and  Institutions.  Dallas  is  the  see 
of  Roman  Catholic  and  Protestant  Episcopal 


There  &re  more  than  100  places  of 
worship,  about  thirty  being  for  Degroea  The 
moot  notable  churches  are  the  cathedrals  of 
Saint  Matthew  and  of  the  Sikcred  Heart 
Three  orphanages  offer  shelter  to  the  homeless 
children  of  the  city  and  two  homes  are  for 
aged  women  There  are  twelve  hospitals,  three 
rescue  homes  and  several  other  benevolent 
institutions 

Goremment  la  1907  Dallas  adopted  the 
commission  form  of  government,  whidi  is 
vested  in  a  mayor,  and  four  commissioners 
m  charge  of  water  works  and  sewerage,  finance 
and  revenue,  police  and  fire,  and  streets  and 
public  property,  respectively  b^ 

DALLES,  dalt,  a  name  denved  from  the 
French  dalle,  meaning  trough,  or  dram,  was 
applied  by  French  explorers  m  Amenca  to 
Kicky  gorges  through  which  rivers  flow  at  great 
speed,  "niere  are  several  in  North  America, 
among  which  are  the  picturesque  dalles  in 
Wisconsin,  near  Kilboume;  the  Saint  Louis 
dalles,  a  series  of  cataractB  in  the  Saint  Louis 
River,  near  Duluth,  Minn.;  the  Saint  Croix 
dalles,  in  the  same  state;  and  the  famous  dalles 
of  the  Columbia  River,  ^ich  have  given  the 
name  The  DaUei  to  the  oldest  town  in  Oregon. 

The  dalles  of  the  Columbia  begin  five  miles 
above  the  town  and  extend  up-stream  from 
that  point  for  nearly  eight  miles.  Within  this 
distance  there  is  a  fall  of  eighty  feet,  including 
a  sheer  fall  of  twenty  feet  at  the  upper,  or 
eastern,  end.  This  fall  is  known  as  the  CelUo, 
but  the  Indians  and  pioneers  called  it,  more 
picturesquely,  TumvxileT.  At  the  western  end 
is  the  Big  Eddy,  terminating  what  is  known  as 
the  Long  Narrows  or  lei  grandea  dalles.  This 
latter  is  a  channel  cut  by  natural  forces 
through  perpendicular  walla  of  basaltic  rock. 
It  is  9,000  feet  long  and  from  135  to  300  feet 
wide,  and  at  low  water  the  distance  from  the 
top  of  the  wall  to  the  water  is  fifty  feet. 

Through  this  gorge,  which  is  so  woriunao- 
like  in  appearance  that  it  seems  to  have  been 
constructed  by  the  hand  of  roan,  the  entire 
volume  of  the  river  rushes,  and  the  water 
boils  and  surges  so  violently  that  the  river 
seems,  so  to  speak,  to  be  turned  on  edge. 
Beyond  thi"  stretch  to  Celilo  Falls  there  are 
powerful  currents  and  numerous  eddies;  the 
dalles  are  therefore  an  impassable  barrier  to 
navigation.  To  overcome  this  obstacle,  the 
United  States  government  has  constructed  a 
canal  and  lock  system  at  a  cost  of  S5,500,000, 
I  which  was  opened  to  commerce  in  1915.  See 
CoLUUBU  Rivn.  UII.C 


08  DALHOBBS 

DALHATIA,  diUma'thea,  the  most  south- 
erly of  the  Austrian  provmces,  boidenng  on 
the  Adnatio  Sea  It  covers  an  area  of  4  0W 
square  miles,  and  is  therefore  about  the  same 
sue  as  the  state  of  Connectiout.    Because  of 


formed  Austria.    (8«e  a 


e  4»T.> 


a  generaUy-mouDtainoua  surface  hgrieulture  is 
in  a  very  backward  state,  though  the  valleys 
in  the  south  produce  olives,  grapes,  figs  and 
other  fruits.  Dalmatia  is  noted  for  the  pro- 
duction of  maraschtjto,  a  Uquor  made  from  a 
cherry  peculiar  to  that  country.  The  trade  is 
not  very  extensive  and  is  confined  to  coast 
towns,  the  most  important  of  which  are  Zara, 
the  capital;  Cattaro,  with  one  of  the  finest 
harbora  in  Europe,  Spalato,  and  Ragusa.  The 
fisheries  are  important,  the  catches  of  tunny 
and  sardines  being  particularly  valuable.  Dal- 
matia was  proclaimed  an  Austrian  province  in 
181S.  Population  in  1912,  060,336. 
DALHORBS,  dalmore*',  Chabub  (1872- 
),  a  noted  French  tenor,  who  was  bora  at 
Nancy,  France,  and  received  his  musical  edu- 
cation at  the  Paris  Conservatoire.  Before  he 
discovered  that  he  was  the  possessor  of  a  voice 

which  promised  a  

career,  Dalmores 
devoted  much 
time  to  the  vio- 


e  1 1  o.     He 


made  his  debut  as 
a  singer  at  Rouen, 
in  1899,  with  micb 
success  that  after 
three  years  he 
was  ei^aged  to 
appear  in  Bn»- 
eels  at  the  The- 
ater Royal.  His 
Brussels  triumphs 
Garden,  London,  and  at  Bayreuth,  Bavaria. 
1906  he  first  appeared  in  the  United  States 
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DAM  IS 

ft  member  of  the  Manhattan  Opera  Company, 
New  Yoric.  Since  then  be  baa  been  identified 
with  the  Philadelphia-Chic^o  Opera  Com- 
pany and  ie  generally  recogniied  aa  one  of  tbe 
beet  of  the  younger  French  tenon.  Among  the 
many  roles  which  he  haa  to  his  credit  he  haa 
won  greatest  renown  aa  Don  Joe6  in  Carmen, 
Samaon  in  Samson  and  DeliJah,  Romeo  in 
Romeo  and  Juliet,  and  Hoffman  in  tbe  Talet 
of  Hodman. 

DAH,  an  artificial  barrier  to  tbe  flow  of 
water,  is  a  device  older  than  histoiy.  Never- 
theleaa,  it  is  juet  entering  on  a  period  of  uae- 
(ulneaa  until  recently  little  suspected.  The 
great  Assuan  dam  baa  added  several  hundred 
square  miles  to  tbe  arable  lands  of  Egypt;  it 
holds  back  thousands  of  millions  of  gallons 
of  the  water  of  tbe  Nile,  to  be  used  in  irriga- 
tion. The  dam  at  Bassano,  in  Alberta,  is  a 
part  of  the  largest  irrigation  system  in  Amer- 
ica. Tbe  Arrowrock  dam,  in  Idaho,  tbe  high- 
est dam  in  tbe  world,  is  one  of  several  new 
irrigation  dams  which  store  billions  of  gallons 
of  water  for  the  United  States  irrigation  service. 
The  Croton  dam,  one  of  tbe  highest  masonry 
dams,  controls  New  York  City's  water  supply. 
The  dam  across  tbe  Mississippi  River  from 
Illinois  to  Keokuk,  Iowa,  generates  half  as 
much  electric  power  as  Niagara.  Another  im- 
portant dam  is  the  Gatun,  which  maintains 
the  level  of  water  in  the  Panama  Canal.  All 
of  these  great  dame  have  been  completed  in 
the  present  century. 

The  earliest  dams  were  earthen,  and  many 
modem  dams,  including  the  Bassano  and  Gatun 
dams,  are  built  largely  of  earth.  Timber,  in 
the  use  of  which  the  beavers  anticipated  man, 
makes  a  very  durable  dam,  but  one  not  suited 
for  high  structures.  Steel  has  been  used  in  a 
few  dams.  As  the  pressure  of  tbe  water  against 
a  dam  is  in  direct  proportion  to  its  depth,  the 
highest  dams  are  built  of  masoniy  or  concrete. 
Tbe  Airowrock,  354  feet  high,  is  of  concrete; 
the  Shoshone,  in  Wyoming,  328.4  feet  high,  is 
the  world's  highest  masonry  dam. 

Tbe  dikes  of  Holland,  the  levees  of  the 
Mississippi  and  the  artificial  banks  of  tbe  Yel- 
low River  in  China  are  dams  built,  not  to  util- 
iie  water,  but  to  prevent  damage  from  floods. 

lUlatcd  Snbjceta.    Wider  Intorinatlon  on  the 
topic  or  dams  may  be  gained  from  the  followlnE 
articles  In  these  volumes: 
Alberta  Irrlsatlon 

Aqueduct,  (DlnMratlon)  Jetty 
Assuaa  Keokuk  Dam 

Canada  Levee 

Idaho  HUslBsIppI  River 


3  DAMASCirS 

DAHASCirS,  dmnat'kua,  one  of  the  most 
ancient  cities  of  the  world,  now  the  capital  of 
the  Turkish  province  of  Syria,  in  Asia.  Prac- 
tically nothing  is  known  of  its  origin;  but 
that  it  was  a  place  of  some  importance  even 
in  the  days  of  Abraham  is  indicated  by  Bib* 
lical  references  (see  Oeneau  XTV,  15).  There 
still  stands,  according  to  some  authorities,  the 
house  of  Naoman,  the  leper,  who  thought  the 

I    of    th( 

Abana  better  able  to  wash 
bim  clean  than  those  of 
the  Jordan  (//  Kings  V), 
The  Abana,  now  called 
the  Bairada,  still  v 
the  beautiful  gardens  and 
orchards  of  Damascus. 
Towards  this  city  Paul 
was  proceeding  when  be 
H'os  halted  by  tbe  blind- 


OLD  EAST  GATE  AND  WATCH  TOWER 


ing  light  of  conversion.  There,  in  "the  street 
called  Straight,"  still  stands  the  house  of  Judas, 
in  which  tbe  disciple  Ananias  found  the  peni- 
tent apostle  lAeU  IX). 

As  of  old,  tbe  streets  are  still  mean  and 
narrow,  the  outside  of  the  houses  gloomy,  for- 
bidding, and  in  many  eases  unsanitary.  The 
interior  of  tbe  better-class  dwellings,  however, 
is  in  contrast  with  the  sordid  exterior.  Beauti- 
ful courts  paved  with  marble,  ornamented  with 
trees  and  shrubs,  fountains  spraying  cooling 
waters,  and  refreshing  shade  await  the  vis- 
itor who  passes  through  the  outer  door.  Many 
homes  are  furnished  in  luxurious  style,  with 
not  a  few  modem  Western  appointments,  yet 
Damascus  remains  the  most  Oriental  in  man- 
ners and  customs  of  all  Eastern  cities.  To  the 
visitor  the  basoars  of  Damascus  are  of  intense 
interest.  They  consist  of  small  stores  on  each 
side  of  covered  streets,  very  similar  to  modem 
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Damascus  is  now  a  busy  city^  and  houses 
that  once  shook  to  the  martial  tread  of  Syrian 
hosts  now  look  down  on  modem  street  car 
lines.  Once  a  stronghold  of  Christianity,  Dam- 
ascus is  now  holy  city  of  the  Moslems,  where 
vast  numbers  annually  meet  for  the  pilgrimage 
to  Mecca.  It  is  also  an  important  center  of 
Oriental  trade,  noted  for  its  production  of 
silks,  damask  and  cotton  fabrics.  The  sword 
blades  for  which  the  city  was  famous  for  cen- 
turies are  no  longer  made  there  (see  Damcw- 
CU8  Steel,  below).  Damascus  has  had  probably 
the  most  eventful  history  of  any  Eastern  city. 
In  turn  under  the  power  of  the  S3nrian,  Israel- 
ite, Persian,  Greek,  Roman  and  Crusader,  it 
fell  at  last  into  the  hands  of  the  Turks,  who 
captured  it  in  1516.  Population,  estimated, 
250,000. 

Damascus  Steel,  a  steel  of  high  quality,  orig- 
inally produced  in  Damascus  and  other  cities 
of  the  East,  of  special  value  in  making  highly- 
tempered  sword  blades.  Its  extraordinary 
hardness  and  elasticity  were  produced  by  care- 
ful and  laborious  forging,  doubling  and  twisting 
of  the  steel,  yridch  contained  more  caibon 
than  other  steel.  The  sword  blades  of  Damas- 
cus were  richly  ornamented  with  designs  that 
penetrated  completely  through  the  metal  with- 
out in  any  way  affecting  its  strength  and  tem- 
per. FAT.A. 

DAM 'ASK,  originally  a  ''flat-figured  satin'' 
in  which  the  weft  was  woven  into  the  warp 
in  such  a  way  as  to  make  figures  such  as  fruit, 
flowers,  leaves  and  other  forms.  The  name 
was  given  the  fabric  from  Damascus,  the  city 
where  it  was  first  manufactured.  The  varie- 
ties now  most  widely  known  are  the  linen 
damasks  used  for  tablecloths  and  napkins,  so 
desirable  for  their  beautiful,  soft,  satiny  luster. 
The  best  of  these  are  made  in  Germany, 
France,  Scotland  and  Ireland.  Handsome  and 
expensive  furniture  coverings  are  damasks 
of  silk  and  of  wool. 

DAMOCLES,  dam'okleez,  a  courtier  and 
flatterer  of  the  t3n:ant  Dionjrsius  of  S3n:acuse. 
His  extravagant  description  of  the  happiness 
of  kings  caused  his  royal  master  to  read  him 
a  lesson.  He  was  invited  to  a  sumptuous 
banquet  and  was  seated  at  the  table  in  royal 
luxury.  On  looking  up,  he  was  horrified 
^to  find  a  sword  suspended  by  a  single  hair 
B^|||  his  head.    Dionysius  thus  desired  to  em- 

^be  the  uncertainty  of  his  life,  even  when 
jeming  security.    The  'Word  of  Damocles'' 

jDome  into  vogue  as  an  expression  referring 
apending  or  dreaded  tragedy  that  may 


happen  at  any  moment.    See  Dionysius  the 
Eloeb. 

DAMON,  da'mun,  AND  PYTHIAS,  piik'iaa, 
two  noble  youths  of  Ssnracuse,  whose  love  for 
each  other,  recorded  in  a  popular  legend, 
is  universally  regarded  as  the  highest  ideal  of 
friendship.  P3rthias,  or  Phintias,  had  been 
condemned  to  death  by  Dionysius,  tymnt  of 
Syracuse.  He  secured  permission  to  leave  the 
city  to  put  his  affairs  in  order,  Damon  offering 
himself  as  a  pledge  for  his  friend's  return,  to 
suffer  death  himself  in  place  of  Pythias  should 
the  latter  fail  to  keep  his  promise.  I^thias, 
unexpectedly  delayed,  arrived  just  in  time  to 
save  Damon  from  death.  It  is  said  that 
Dionysius  so  admired  the  spirit  of  friendship 
animating  the  two  that  he  immediately  par- 
doned Pythias  and  besought  the  two  youths 
to  become  his  friends.  This  incident  is  the 
basis  of  the  principles  on  which  the  fraternal 
order  The  Knights  of  Pythias  was  established 
(see  Pythias,  Knights  op). 

DAMROSCH,  dahm'rosh,  the  name  of  a  fam- 
ily, originally  German,  two  members  of  which 
have  played  an  important  part  in  the  advance- 
ment of  music  in  the  United  States. 

Leopold  Damrosch  (1832-1885)  was  bom  in 
Posen,  Prussia,  and  was  educated  for  the  med- 
ical profession,  in  accordance  with  his  parents' 
wishes,  at  the  University  of  Berlin.  In  1854, 
shortly  after  he  had  begun  practice  in  Posen, 
he  took  up  the  formal  study  of  music,  to 
which  he  was  devotedly  attached,  and  in  1855 
entered  upon  the  career  of  a  concert  violinist. 
After  serving  as  director  in  Posen  and  in  Bres- 
lau,  he  emigrated  to  America  in  1871,  and 
began  a  brilliant  career  in  New  York  City.  He 
founded  the  Oratorio  Society  in  1873,  the  Sym- 
phony Society  in  1877,  and  organized  several 
large  musical  festivals. 

To  Damrosch  alone  is  due  the  honor  of 
permanently  establishing  choral  societies  in 
New  York;  but  he  achieved  the  crowning 
glory  of  his  career  when,  in  1884,  he  success- 
fully introduced  German  opera  at  the  Metro- 
politan Opera  House.  In  this  great  theater 
his  funeral  services  were  held  a  year  later. 
He  also  won  distinction  as  a  composer  of 
cantatas,  pieces  for  the  violin,  songs,  and  a 
festival  overture. 

Walter  Johannes  Damrosch  (1862-  ),  son 
of  Leopold,  continued  the  work  which  his 
father  had  beg\m.  He  was  bom  in  Breslau, 
Prussia,  studied  piano  and  harmony,  and  in 
1871  accompanied  his  father  to  America.  In 
1881  he  was  appointed  organist  of  Plymouth 
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Church,  Brooklyn,  and  four  years  later,  on  the 
death  of  his  father,  succeeded  him  as  director 
of  the  Oratorio  and  Symphony  societies.  The 
Damrosch  Opera  Company,  founded  by  him 
in  1894  for  the  production  of  Wagner's  music- 
dramas,  toured  the  United  States  for  several 
seasons. 

Between  1900  and  1902  he  conducted  the 
German  operas  at  the  Metropolitan  Opera 
House,  in  1902  began  a  season  with  the  Phil- 
harmonic Society,  and  in  1903  brought  about 
the  reorganization  of  the  New  York  Symphony 
Orchestra  as  a  permanent  orchestra.  This 
organization  is  now  one  of  the  best  of  its 
kind.  The  compositions  of  Damrosch  include 
two  operas.  The  Scarlet  Letter  and  Cyrano  de 
Bergenu:,  a  Te  Deum,  a  sonata  for  violin  and 
piano,  and  several  songs. 

DANA,  da'na,  Charles  Anderson  (1819- 
1897),  for  twenty-five  years  the  most  noted  of 
American  journalists,  was  bom  at  Hinsdale, 
N.  H.  While  working  in  his  uncle's  store  in 
Buffalo  he  prepared  himself  for  Harvard  Col- 
lege and  entered  in  1839,  but  was  obliged  to 
leave  after  two  years  on  account  of  trouble 
with  his  eyes.  In  1842  he  became  a  member 
of  the  Brook  Farm  Association  and  edited  The 
Harbinger  in  Boston  in  its  interest  (see  Brook 
Farm).  In  1847  he  joined  the  staff  of  the 
New  York  Tribune  and  later  became  its  man- 
aging editor,  resigning  from  this  post  on  ac- 
count of  differences  of  opinion  with  Horace 
Greeley  regarding  Mexican  War  policies.  Dur- 
ing the  latter  part  of  the  War  of  Secession 
(1863-1864)  he  was  assistant  Secretary  of  War 
under  Stanton.  After  the  war  he  edited  the 
Oiicago  Republican  for  a  time,  but  it  failed 
and  he  returned  to  New  York. 

In  1868  he  became  part  owner  and  editor- 
m-chief  of  the  New  York  Sun,  holding  this 
position  during  the  remainder  of  his  life  and 
conducting  its  interests  and  policies  with  such 
remarkable  success  as  to  raise  its  valuation  to 
15,000,000.  "If  you  see  it  in  the  Sun,  it's  so," 
he  made  the  slogan  of  that  journal.  The 
American  Encyclopedia  was  edited  under  his 
direction,  and  he  also  collaborated  with  Gen- 
eral J.  H.  Wilson  in  a  Life  of  Grant.  Dana 
possessed  keen  judgment  and  brilliant  intellect 
and  his  editorials  in  the  Sun  were  widely  read 
for  their  literary  quality. 

DANA 9  James  Dwiqht  (1813-1895),  an  Amer- 
ican geologist  and  one  of  the  most  eminent 
scientists  of  the  nineteenth  century.  In  his 
early  school  days  in  Utica,  N.  Y.,  his  birth- 
place, he  eageriy  devoted  himself  to  the  study 


of  the  natural  sciences.  After  graduating  from 
Yale  in  1833,  he  was  appointed  instructor  in 
the  United  States  navy.  This  position  gave 
him  unusual  opportunity  for  travel  and  inves- 
tigation. As  a  member  of  the  Wilkes  Explora- 
tion Expedition  (1838-1842),  sent  out  by  the 
United  States  government  to  explore  remote 
parts  of  the  Pacific  Ocean,  he  made  many 
interesting  discoveries  concerning  marine  ani- 
mals, which  he  later  described  in  books  and 
reports.  From  1855  to  1890  he  served  as  pro- 
fessor of  natural  history  at  Yale,  and  for  forty- 
nine  years  was  editor  of  the  American  Journal 
of  Science,  in  which  many  of  his  papers  were 
published.  Among  his  noted  works  are  System 
of  Mineralogy,  Manual  of  Geology,  Text-Book 
of  Geology,  Coral  Reefs  and  Islands  and  re- 
ports on  Zoophytes,  Geology  and  Crustacea. 

DANA,  Richard  Hbnrt  (1815-1882),  the 
author  of  Two  Years  Before  the  Mast,  one  of 
the  immortal  books  of  American  literature  for 
boys.  From  his  earliest  boyhood  Dana  had 
a  passion  for  the  sea,  and  except  for  powerful 
pressure  from  his  family,  would  have  entered 
the  United  States  navy.  Yielding  to  their 
wishes  he  entered  Harvard  College,  and  was 
apparently  started  on  the  beaten  path  which 
would  have  made  him  a  distinguished  Boston 
lawyer.  In  later  life  he  did  become  one  of 
the  foremost  American  authorities  on  interna- 
tional law,  but  his  work  as  a  lawyer  will  be 
long  forgotten  when  Two  Years  Before  the 
Mast  still  has  a  place  in  the  heart  of  every 
boy. 

At  nineteen  Dana  was  a  junior  in  college, 
when  failing  eyesight  forced  him  to  give  up 
his  studies.  He  shipped  on  the  brig  Pilgrim 
for  a  two  years*  cruise  around  Cape  Horn  and 
along  the  west  coast  of  North  and  South  Amer- 
ica. His  father,  also  Richard  Henry  Dana 
(1787-1879),  a  lawyer  and  poet  of  reputation, 
possessed  social  prominence  and  independent 
means,  and  young  Dana  might  have  gone  on 
a  pleasure  cruise,  a  gentleman  in  search  of 
health.  Instead,  he  shipped  as  a  common 
sailor,  and  for  two  years  there  was  no  burden- 
some task,  no  harsh  treatment,  no  stormy 
weather  which  constituted  the  routine  for  the 
common  sailor,  that  he  did  not  know  at  first 
hand.  At  twenty-two,  he  wrote  the  story  of 
these  years,  probably  the  most  accurate  record 
of  a  sailor's  life  ever  written.  It  has  not  only 
the  value  of  a  record,  but  it  has  the  touch  of 
imskgination,  of  the  wonder  and  mystery  of  the 
sea  which  will  make  it  a  living  book  so  long 
as  sea  and  sky  endure.    It  was  distributed  by 
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the  Admiralty  throughout  the  Brituh  navy, 
and  to-day  it  baa  a  place  in  the  library  of 
every  American  man-of-war. 

DAKBDRT,  Conn.,  a  city  famoua  for  more 
than  a  century  for  the  manufacture  of  men's 
hate.  It  is  one  of  two  county  seats  of  Fair- 
field County,  Bridgeport  being  the  other,  and 
is  situated  on  both  banks  of  the  StiJl  River, 
in  the  southwestern  part  of  the  state,  five 
milea  from  the  New  York  state  line.  New 
York  City  ia  sixty-five  miles  southwest ;  Water- 
bury  is  thirty  miles  northeast.  The  Danbuiy 
&  Highland  division  of  the  New  York,  New 
Haven  &  Hartford  Railway  serves  the  city, 
and  trolley  lines  operate  to  Bethel  and  East 
Danbury.  In  1916  the  population  was  22,566, 
an  increase  of  2,274  since  1010.  The  area  is 
five  square  miles. 

The  region  in  which  Danbury  is  located  is 
a  picturesque,  mountainous  country,  with  good 
roads,  and  valleys  and  lakes  for  camp- 
ing   HCd    fishing.      Lake    Kenost: 
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pleasure  resort,  is  two  miles  west  of  the  city. 
Locally,  Danbury  is  called  The  Hal  City-  It 
became  known  for  hat-making  in  1780,  and  in 
this  industry  in  1914  it  ranked  first  among  the 
cities  of  the  United  States.  Important  also  are 
the  allied  ailk  manufactories  and  leather  and 
fur  factories  for  making  hat  accessories.  Thirty- 
six  factories  altogether  are  engaged  in  this  busi- 
nea.  Automobile  parts,  electric  novelties,  ma- 
chinery snd  boxea  of  all  kinds  are  among  the 
other  manufactures  of  the  city.  Besides  the 
public  schools,  there  are  business  colleges,  a 
library  with  22,000  volumes  (in  1916)  and  the 
State  Normal  School.  The  Federal  building 
was  completed  in  1916  at  a  cost  of  1120^000; 
the  courthouse,  state  armory  and  county  jail 
are  structures  worthy  of  note. 

The  first  settlement  was  made  in  16S4,  under 

the  Indian  name  of  PoAguibgue.    It  was  or- 

ganiied  as  a  town  in  16S7,  was  incorporated  at 

a  borough  in  1822  and  received  its 

charter  in  1SS9.  dj>.[_ 


ANCING,  dan'ting,  a  form  of  exer- 
cise   and    recreation,    accomparued  by  music, 
which,  in  its  highest  form,  is  an  expression  of 
the  sense  of  rhythm  and  the  delight  in  grace- 
ful   movements  that  are  common  to  human 
nature.    Dancing  as  it  is  known  to^y  has 
developed   from  a  primitive  human  instinct, 
the  desire  to  show  emotion  by  means  of  action, 
represented  by  the  war  dance  of  the  savage  or 
tile  dance  of  rejoicing  on  the  return  of  the 
tribe  from  a  successful  hunt;  but  by  civilised 
peoples  of  modem  times  it  has  been  enjoyed 
chiefly  as  an  agreeable  pastime  or  an  artistic 
feature  of  a  public  entertainment. 
The  grace  and  riiythm  of  the  dance  are  par- 
leled  in  nature  in  the  rise  and  fall  of  the 
ma    upon    the  shore,  the  rippling  of  the 
■k.  the  play  of  light  and  shadow,  or  the 
Bac  of  the  flowers  in  the  wind.    These  nat- 
ftlgnn  of  riiythm  are  an  especial  delight 


lo  the  poeta.     Ia  The  Brook.  Tennyson  sings: 
I  slip,  I  slide,  I  g]oom.  I  Rlance, 
AmonK  my  skimming  swallawH : 
I  make  the  netted  sunbeam  danc« 
Aealnst  my  sandy  shallows, 
Wordsworth,  charmed  by  the  sight  of  a  field 

of  golden  daffodils,  joyfully  exclaims: 
Ten  thouBand  saw  I  a.t  a  glance. 
Tossing  their  heads  in  sprightly  dance. 

Examples  of  the  poetic  expression  of  the 
rhythm  in  nature  might  be  multiplied  indefi- 
nitely. 

Modem  Dances.  The  dances  that  have  en- 
joyed popularity  since  the  beginning  of  the 
modem  period  had  their  origin  in  the  general 
awakening  of  the  arts  in  the  fifteenth  century 
(see  Renaissance). 

Catharine  de'  Medici  (1519-1588)  made  danc- 
ing fashionable  in  France,  and  ber  countrymen 
have  always  excelled  in  this  artistic  form  d 
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recreation.  The  dance  which  they  brought  to 
the  highest  degree  of  perfection  was  the 
minuet,  which,  founded  on  an  old  rustic  dance, 
was  introduced  into  Paris  in  1650,  finding  its 
way  into  England  three  years  later.  This  fair- 
est flower  of  court  dances,  with  its  graceful 
and  stately  movements,  low  salutations  and 
pohte  curtsies,  was  a  favorite  society  dance  in 
America  in  colonial  times,  where  it  harmonized 
most  beautifully  with  the  quaint  and  charming 
costimies  worn  by  the  ladies  and  gentlemen  of 
the  period. 

Of  the  later  modem  dances,  none  other  has 
probably  had  quite  the  popularity  of  the  waltg, 
which  was  introduced  into  European  circles 
about  1795.  It  is  danced  in  triple  time,  with 
smooth,  gliding  steps  which  have  a  backward 
and  forward  direction.  The  waltz  is  one  of  the 
most  graceful  ballroom  dances,  and  some  of 
the  most  exquisite  dance  music  ever  composed, 
notably  that  of  Johann  and  Richard  Strauss, 
is  written  in  waltz  time. 

The  ivxhsiep,  which  came  into  vogue  .about 
1890,  is  a  rival  of  the  waltz  in  popularity.  This 
is  a  more  spirited  dance  than  the  waltz  and 
18  based  on  one  that  was  known  in  Hungary 
centuries  ago,  but  in  its  modem  form  it  is  of 
American  origin.  Two-step  music  is  distinctly 
eihilaratang,  and  is  brilliantly  represented  by 
the  bn^t  and  txmeful  marches  of  John  Philip 
Sousa. 

The  quadrille,  a  square  dance  of  French  ori- 
gin, ^ose  modem  development  dates  from 
1815;  the  landers,  an  adaptation  of  the  qua- 
drille, developed  about  1836;  the  polka,  first 
danced  about  1835 ;  and  the  schottische,  a  mod- 
ification of  the  polka,  all  had  their  period  of 
popularity  and  decline.  Occasionally  one  sees 
the  old-fashioned  square  dances  enjoyed  at  in- 
formal parties,  and  the  old  English  country 
dance  survives  in  the  Virginia  reel,  known  in 
the  country  of  its  origin  as  the  Sir  Roger  de 
Coverley.  In  this  dance  the  couples  face  each 
other  in  two  long  rows.  A  charming  descrip- 
tion of  the  Sir  Roger  de  Coverley  may  be 
found  in  Dickens'  Christmas  Carol,  in  the  story 
of  the  Fezziwigs'  Christmas  ball. 

The  Sensational  "Neuf*  Dances.  In  1911  a 
curiously-named  and  not  altogether  refined 
dance  called  the  turkey^trot  made  its  appear- 
ance in  San  Francisco.  Modifications  of  it 
soon  followed — the  bunny  hug,  the  grizzly  bear, 
the  Texas  Tommy,  and  others — and  Europe 
and  America  went  dance-mad.  A  great  many 
people  objected  to  these  dances  on  moral 
grounds.  The  dances  just  named  were  soon 
107 


replaced  by  others  more  refined  in  character, 
which  were  admitted,  after  some  opposition, 
into  standard  dancing  schools  and  adopted  gen- 
erally by  the  dancing  public.  Most  important 
of  these  were  the  tango,  one-^tep  and  jox-trot, 
all  based  on  walking  steps,  and  the  hesitation 
and  waltz  canter,  modifications  of  the  regular 
waltz.  A  peculiar  feature  of  this  craze  was 
the  dancing  in  public  restaurants  by  the  pa- 
trons of  these  establishments. 

On  the  vaudeville  stage  the  old-time  polka 
and  schottische  were  revived  and  were  received 
with  great  favor.  All  through  the  period  just 
described  interest  in  stage  dancing  maintained 
a  high  level,  and  many  public  dancers  of  gen- 
uine artistic  ability  made  their  appearance.  Of 
these,  the  Russian  dancer  Pavlowa  attained 
unrivaled  perfection  in  the  art.  Others  who 
attained  distinction  were  Isadora  Duncan,  Ruth 
St.  Denis,  and  Adeline  Genee. 

Primitive  and  National  Dances .  In  its  earUest 
forms  among  primitive  races,  dancing  was  a 
mode  of  expressing  strong  emotions  of  joy, 
sorrow  and  triumph,  or  solemn  religious  feel- 
ing. The  North  American  Indians,  in  their 
ferocious  war  dances,  worked  themselves  up 
to  a  state  of  mental  intoxication  capable  of 
carrying  them  irresistibly  on  to  victory.  Magic 
enters  largely  into  the  dancing  of  all  savage 
peoples,  illustrated  by  the  buffalo  dances  of 
the  Mandan  Indians,  the  object  of  which  was 
to  bring  game  in  a  time  of  scarcity  of  food; 
or  the  mystic  dances  of  the  Central  African 
rain  doctors,  practiced  during  a  season  of 
drought.  National  or  folk  dances  are  those 
which  are  characteristic  of  the  people  of  par- 
ticular countries,  such  as  the  fandango  and 
bolero  of  Spain,  the  tarantella  of  Italy,  the 
mazurka  and  the  polonaise  of  Poland,  the  reel 
and  Highland  fling  of  Scotland,  and  the  jig  of 
Ireland  and  Wales.  b.m.w. 

DAN'DELION,  a  plant  found  throughout  the 
world,  sometimes  cultivated  for  use  as  a  vege- 
table or  a  medicine,  but  nearly  always  grow- 
ing wild  in  lawns  and  meadows  and  regarded  as 
a  troublesome  weed.    Lowell  thus  describes  it: 

Dear  common  flower  that  growest  beside  the  way 
Fringing  the  dusty  road  with  harmless  gold. 

The  name  comes  from  French  words  meaning 
tooth  of  a  lion,  and  was  suggested  by  the 
smooth,  coarsely-toothed  leaves.  The  flower 
head  is  a  lovely  golden  yellow,  which  changes 
later  to  a  cotton-like,  white  "blowball"  of 
feathered  seeds  which  sail  far  and  wide  on  the 
winds,  and  so  are  well  distributed  (see  Seeds, 
subtitle  Seed  Dispersal).    The  flower  stem  is 


smooth,  erect  and  hollow,  and  the  entire  plant 
contains  a  white,  milky  juice. 


Young  dandeli 
greena  and  salads. 
If  blanched  like  ceU 
ery,  they  will  be- 
come more  tender 
and  lees  bitter.  The 
thick,  fleshy  tap- 
twenty  inches  long, 
when  carefully 
washed  and  thor- 
oughly dried  is 
used  for  its  medi- 
cinal properties  in 
diseases  of  the 
liver  and  in  dys- 
pepsia. Over  200,- 
000  pounds  of 
dandelion  root, 
commanding  from 
four  to  six  cents  a 
pound,  are  im- 
ported into  the 
United  Statee  each 

DAH'DRDPF,  a 
white,  scaly  sub- 
stance that  forma 
on  the  scalp  as  the 
result  of  B  akin  that 
is  too  dry,  or  be- 
cause of  certain 
scalp  diseases. 
When  the  head 


often  used  for 


abavathe, 


is  scratched  large  quantities  of  minute  scales 
are  loosened  from  the  skin  and  cling  to  the 
hair  or  fall  on  the  clothing.  Dandruff  may  be 
simply  scales  of  skin,  but  in  the  disease  known 
as  teborrhoea  oily  matter  secreted  by  the 
glands  dries  and  forms  scales  which  are  also 
classed  as  dandruff.  Any  scaly  formation  re- 
sults in  a  gradual  loss  of  the  hair,  and  dan- 
druff is  a  very  important  cause  of  baldness, 
massaging  of  the  scalp  daily,  to 
te  the  circulation,  and  frequent  sbam- 
with  pure  soap  are  helpful  remedies, 
ibborn  cases  should  have  the  attention 
of  a  BpeciaiiKl. 

DAHIEL,    dan'yel,  a  Hebrew  prophet,  the 

hero  of  the  Old  Testament  book  which  bears 

No  other  Biblical  hero   is   more 

lular,  for  bis  wonderful  rise  from  the  poei- 

of  cnptive  and  slave  in  a  royal  household 

tt  of  ruler  of  the  kingdom  was  brought 
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about  not  through  kingly  favor  but  through 
Daniel's  own  wisdom  and  goodness.  When 
Nebuchadnesiar,  king  of  Babylon,  swept  down 
upon  Jerusalem,  he  carried  off  not  only  the 
sacred  vessels  from  the  temple  but  a  number 
of  high-born  youths,  of  whom  Daniel  was  one. 
In  Babylon,  Daniel  refused  to  eat  of  his  "por- 
tion of  the  king's  meat,"  lest  he  might  defile 
himself,  but  throve  so  well  on  his  simple  diet 
that  he  attracted  the  notice  of  the  king. 

One  night  King  Nebuchadneuar  had  a 
troublesome  dream  which  his  wise  men  could 
not  interpret.  But  Daniel,  declaring  that  "there 
is  a  God  in  heaven  that  revealeth  secrete," 
described  the  dream  and  gave  the  interpreta- 
tion, and  as  a  reward  was  made  ruler  over  the 
whole  province  of  Babylon.  In  lat«r  yean 
he  made  clear  another  royal  dream,  which  fore- 
told the  madness  of  Nebuchadneuar,  and  in- 
terpreted to  Belahaiiar,  the  son  of  Nebuchad- 
neuar, the  marvelous  handwriting  on  the  wall 
<see  Belbhazzab).  Under  Darius,  the  Median, 
who  fulfilled  the  writing  by  capturing  Baby- 
lon, Daniel  was  given  high  authority  by 
reason  of  his  wisdom,  but  the  B^ylonian 
princes  became  jealous  and  by  a  trick  had 
him  cast  into  a  den  of  lions.  His  mirac- 
ulous preservation  led  Darius  to  acknowl- 
edge the  God  of  the  Hebrews  and  put 
an  end  to  the  persecutions  of  Daniel,  who 
from  this  time  on  "prospered  in  the  reign  of 
Darius,  and  in  the  reign  of  Cyrus  the  Persian." 

DANISH  WEST  nroiBS.    See  Wbbt  iMDma, 

DANTE  ALIOHIBSI,  dahn'ta  ahlegya're, 
(I265-132!),  one  of  the  world's  great  poets, 
the  chief  pride  and  ornament  of  Italian  htera- 
ture.  As  Homer's  name  is  associated  with  the 
Iliad,  Vergil's  with  the  Aeneid  and  Milton's 
with  Paradwe  Last,  so  that  of  Dante,  the  fourth 
great  epic  poet,  calls  icstaittly  to  mind  the 
Divine  Comedy — that  marvelous  account  of 
the  wanderings  of  a  poet  soul  in  hell  and  purga- 
tory. No  less  intinwtely  connected  with  the 
name  of  Dante  is  that  of  Beatrice,  the  idol  of 
his  life  from  his  childhood  and  the  inspiration 
of  his  poetry,  although  he  never  saw  her 
more  than  a  few  times  and  die  had  very  little 
knowledge  of  him.  He  tells  in  his  New  Life 
of  his  meeting  with  her  when  he  was  but  nine 
years  of  age,  and  traces  the  course  of  his  love. 
This  was  an  idealized  emotion,  far  reqioved 
from  desire  for  possession  and  from  jealousy, 
for  he  loved  her  just  as  devotedly  and  with  no 
hint  of  bitterness  after  her  marriage  to  another 
(see  Beatbicb  Pobtinaiii). 
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Dante  was  bom  in  Florem^e,  of  a  family 
irtii(^  probably  belonged  to  the  lower  nobility, 
and  though  little  ia  known  of  his  youth  and 
education  it  aeems  certain  that  he  was  ano- 
ciated  with  the  poeta  and  learned  men  of  hia 
time.  In  1292,  when  he  had  recovered  from 
the  grief  into  which  the  death  of  Beatrice 
plunged  him,  he  nwrried  Gemma  Donati,  who 
bore  him  two  sons  and  two  daughters.  Shortly 
tittr  hia  marriage  he  entered  political  life,  and 
in  the  Florence  of  thoee  days  thia  promised 
uiytbing  but  a  peaceful  life.  The  Guelpha  (see 
GvBWMB  Am  Gbibbluneb),  shortly  after^rd 


■plit  up  into  two  rival  factions  known  as  the 
Whitea  and  the  Blacks,  and  Dante  allied  him- 
«elf  with  the  former,  the  more  moderate  branch. 
The  Blacks,  or  Papal  party,  coming  to  power 
in  1302,  the  leaders  of  the  Whites  were  ban- 
iriied,  and  with  them,  Dante.  For  the  rest  of 
his  life  he  was  an  exile,  and  his  history  during 
that  time  is  semi-myt&icol.  He  visited  several 
cities,  but  certainly  not  all  that  have  since  put 
iorwttd  dainiB  to  that  honor,  and  in  Septem- 
ber, 1321,  diad  at  Ravenna,  where  he  was 
buried. 

Eia  GiMt  W«ik.  Dante  wrote  other  things— 
The  New  Lite,  mentioned  above,  The  Ban- 
<piel  and  a  tKstiae  On  Monarch:/— but  his  fame 
rests  on  the  Divine  Comedy.    This  he  called 
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Comedy,  in  accordance  with  the  custom  of  the 
time,  because  it  ends  cheerfully,  and  appre- 
ciative readers  added  the  epithet  Divine.  In 
la^:e  part,  at  least,  it  was  written  during  his 
exile,  and  shows  the  firm  grasp  and  keen  in- 
sight of  a  mature  man.  It  represents  the  poet 
as  traveling  through  hell  and  purgatory  under 
the  guidance  of  Vergil,  and  through  paradise 
with  the  radiant,  glorified  Beatrice  as  his 
guide.  In  hell,  over  the  gate  of  which  appear 
the  words,  "All  hope  abandon,  ye  who  enter 
here,"  he  sees  the  hosts  of  guilty  souls,  whose 
sin  and  punishment  he  pictures  in  few  words 
but  with  passionate  force;  in  purgatory  there 
are  like  scenes,  but  the  gloom  is  not  so  deep, 
as  the  punishments  are  merely  temporary. 

With  entrance  into  the  earthly  paradise  all 
that  is  sordid  and  evil  disappears,  and  the 
poet  moves  with  Beatrice  throu^  beautiful 
floweis,  soft  breeies  and  sweet  sounds.  Finally 
he  emerges  into  the  celestial  paradise,  where 
he  feels  himself  in  the  presence  of  Qod,  but  can- 
not see  Him  because  of  the  excess  of  light.  So, 
in  a  burst  of  triumph,  ends  this  greatest  poem 
which  the  Middle  Ages  produced.  It  has  been 
translated  into  many  languages,  Longfellow 
having  made  an  excellent  poetical  translation 
into  English,  and  an  enormous  number  of  books 
have  been  written  about  it.  Interest  in  it  bids 
fair  to  remain  unflagging  as  long  as  men  love 
great  poetry.  a.mcc. 

Consult  Fletcher's  Dante  Alighieri,  In  "Home 
Library"  Series ;  Toynbee's  Dante  fit  BnglitS  Lit- 
erature, 

DAHTOM,  dahNtoN',  Geoboeb  Jacques 
(1759-1794),  a  French  Revolutionary  leader, 
bom  at  Arcis-eur-Aube.  In  1780  he  went  to 
Paris  and  attached  himself  to  Mirabeau,  and 
after  the  latter's  death,  to  Robespierre  and 
Marat.  It  was  he  who  uttered  the  fierce  words, 
"To  the  kings,  we  will  fling  down  the  head  of 
a  king  as  the  gage  of  battle,"  meaning  that 
Louis  should  be  beheaded.  Danton  was  known 
among*  the  Revolutionary  leodera  as  terrible 
and  fearless,  but  later  he  would  have  joined 
those  who  were  striving  for  a  republic,  in  order 
to  check  further  bloodshed.  The  Girondists, 
however,  would  not  join  with  him  and  be  was 
forced  to  stay  with  the  Jacobins,  which  party 
had  organised  the  Reign  of  Terror,  but  the 
most  cruel  among  this  party  finally  gained  the 
upper  hand  and  Danton  was  guillotined. 

RelHlcd  SakJeetB.     The  reader  la  referred   to 

the  foIlowInB  articles  In  these  volumes : 
French  Revolution  Marat.  Jean  Paul 

Girondists  Robespierre,  MaximlllsD 

Jacobins  HoTle  Isidore 


DANUBE  ^       li 

DANUBE,  dan'ube,  the  most  important 
water  route  in  Europe  and  Becond  only  to  the 
Volga,  among  the  rivers  of  that  continent,  in 
length  and  drainage  area.  The  Danube  has 
its  origin  in  the  junction  of  two  small  moun' 
tain  Btreama  of  the  Black  Forest,  in  Germany, 
which  unite  at  a  point  3,187  feet  above  sea 
level.  It  followa  a  general  easterly  course 
and  winds  and  curves  for  1,750  miles  before  it 
reaches  its  outlet,  the  Black  Sea.  Its  drainage 
basin,  315,000  square  miles  in  extent,  almost 
one-tenth  of  the  total  area  of  the  continent 
of  Europe,  includes  Southern  Germany,  Bos- 
nia, Serbia,  Bulgaria  and  Rumania.  The  city 
walla  of  Ulm,  Ratiabon,  Paasau,  Vienna,  Buda- 
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pest  and  Belgrade  arc  washed  by  the  watera  of 
this  great  waterway.  It  was  the  center  of 
Roman  coloniiation  and  the  scene  of  inroads 
of  Huns,  Magyars  and  Avara.  and  the  high- 
way  which  brought  the  Turk  westward  and 
down  which  he  was  finally  driven  in  his  east- 
erly flight.  The  source  and  course  of  the  river 
are  shown  on  the  accompanying  map.  See, 
also,  map  of  Euhopi,  for  elevations. 

Commercial  Importance.  The  Danube  is  the 
chief  natural  route  for  the  commerce  of  Central 
Europe,  and  its  value  as  a  commercial  highway 
has  been  greatly  enhanced  by  extensive  im- 
provements made  from  time  to  time.  At  least 
110,000,000  baa  been  appropriated  for  making 
the  Iron  Gate  navigable;  commerce  through 
this  gap  is  regulated  by  an  international  com- 
mission, with  headquarters  at  Gaiati.  Com- 
munication with  the  Rhine  has  been  established 
by  the  construction  of  the  Ludwig  Canal  in 
Bavaria,  and  the  Sulina  channel  mouth,  at 
the  delta,  has  been  deepened  so  as  to  permit 
the  entrance  of  large  ocean-going  vessels.  The 
annual  tonnage  through  this  mouth  in  times 
of  peace  is  2^)00,000. 

^_The  Iron  Gate,  mentioned  above,  is  a  moun- 
9  between  Orsova,  Hungary,  and  Gla- 
a  Serbia.  j^. 
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DAM'VEBS,  Mass.,  a  residential  and  manu- 
facturing city  of  Essex  County,  four  miles 
northwest  of  Salem  and  nineteen  miles  north- 
west of  Boston.  It  includes  the  villages  of 
Danvers  Center  and  Daavera  Port,  and  has  an 
area  of  nearly  twelve  square  miles.  It  is  on  a 
small  river  of  the  same  name,  navigable  to  the 
Atlantic  Ocean,  a  short  distance  east,  and  is 
served  by  the  eastern  and  western  divisions  of 
tiie  Boston  &  Maine  Railroad  and  by  inter- 
uiban  lines.  The  population  in  1910  was  9,407; 
as  reported  by  the  Federal  census  of  1016  it  was 
9,9*9. 

Danvers  is  an  attractive  New  England  town 
with  wide,  well-paved  streets,  shaded  by  splen- 
did old  trees.  It  is  the  home  of  Saint  John's 
Preparatory  Collie  (Roman  CatboUc),  the 
Essex  County  Agricultural  College,  Peabody 
Institute  Library  and  the  Danvers  Historical 
Society.  The  state  insane  asylum,  situated 
here,  has  a  plant  erected  at  a  cost  of  nearly 
12,000,000.  Danvers  Park  is  nearly  one  square 
mile  in  extent.  The  principal  industries  include 
the  manufacture  of  leather,  shoes,  electric 
lamps  and  bricks. 

Danvers  was  onoe  part  of  Salem.  In  1752 
it  was  incorporated  as  a  separate  town,  and 
in  1855  was  divided  into  South  Dabvers  (after- 
wards Peabody)  and  Danvers.  In  that  part  of 
the  town  keeping  the  original  name,  witchcraft 
first  occurred  in  1692,  and  of  the  number  of 
citiiens  of  the  district  who  were  arrested  tea 
were  convicted  and  hanged  (see  WircHOLwr). 
The  many  places  of  historical  interest  in  Dan- 
vers include  the  birthplace  of  Israel  Putnam, 
the  Revolutionary  soldier;  Mount  Burnett,  a 
place  frequented  by  Hawthorne,  and  Oak 
Knoll,  the  home  of  Whittier.  The  government 
is  administered  by  town  meetings.  \xx. 

DANVILLE,  III.,  is  the  county  seat  of  Ver- 
milion County,  in  the  east-central  part  of  the 
state,  five  and  one-half  miles  from  the  Indiana 
state  line,  123  miles  south  of  Chicago  and 
thirty  miles  east  of  Champaign.  It  is  on  the 
Vermilion  River  and  on  the  Chicago  &  Eastern 
Illinois  (whose  railway  shops  are  here) ;  the 
Cleveland,  Cincinnati,  Chicago  &  Saint  Louis; 
the  Wabash,  and  the  Chicago,  Indiana  &  South- 
em  railroads,  and  on  the  Illinois  Traction  elec- 
tric line.  The  population  in  1910  was  27,871 ; 
in  1916  it  was  32,281,  by  Federal  estimate. 

The  city  has  the  Danville  Branch  National 
Soldiers'  Home,  a  Federal  building  erected  ii 
1910  at  a  cost  of  S300,000.  a  courthouse  cost- 
ing S1SS,000,  a  Y.  M.  C.  A.  building.  Masonic 
Temple,  Cam^e  Library  and  two  public  ho» 
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piUli.  The  parked  area  exceeds  100  acres  and 
comprises  Lincoln,  Eilsn'orth,  Caimoa,  Douglas 
and  Garfield  parks. 

Danville  is  in  a  soft-coal  district  and  coal 
mining  is  unong  the  important  industries, 
which  also  include  founding  and  the  manufac- 
ture of  line,  hardware,  carriages,  glass  and  clay 


The  town  was  settled  in  1S30,  incorporated  in 
1S39  and  became  a  city  in  1867.  Four  auburtw 
have  been  annexed,  Vermilion  Heights  in  1905, 
South  Danville  in  1906,  Germantown  and  Rose- 
lawn  in  1907.  The  city  is  the  home  of  Joseph 
G.  Cannon,  for  many  years  notable  in  the  pub- 
lic life  of  the  nation.  p.l.w. 

DARYILLE,  Va.,  an  important  industrial 
center  of  Pittsylvania  County,  centrally  located 
on  the  southern  state  boundary  line,  141  miles 
southwest  of  Richmond.  It  is  on  the  Danville 
River  and  on  the  Danville  A  Western  and  the 
Southern  railroads.  In  IDIO  the  population  was 
19,020;  in  1916  it  was  20,021.  The  area  exceeds 
three  square  miles. 

Danville  is  in  the  fertile  Piedmont  section, 
situated  on  heights  which  command  fine  views 
of  the  country  round  about.  Tobacco,  grain, 
fruits  and  Other  produce  are  extensively  grown 
in  the  surrounding  region,  and  the  city  has 
an  important  trade  in  loose-leaf  tobacco  and 
manufactured  products.  Abundant  power  is 
supplied  by  the  river  for  its  industrial  plants, 
which  include  tobacco  factories,  a  cheroot  fac- 
tory, flour  mills,  knitting  mills,  elevator  works 
and  manufactories  of  cotton  goods,  furniture, 
trousers  and  overalls.  There  are  large  tobacco 
warehouses,  and  the  city  has  important  whole- 
sale interests,  supplying  a  wide  territory  in 
Virginia  and  North  Carolina. 

The  city  is  the  seat  of  Roanoke  Institute 
(Baptist),  Randolph  Mason  Institute  (Metho- 
dist Episcopal)  and  Danvjlle  School  for  Boya, 
and  contains  &  city  ball,  public  library.  Masonic 
Temple,  a  hospital,  an  orphanage  and  several 
parks.  It  was  incorporated  as  a  town  in  1792 
and  chartered  as  a  city  in  1833.  The  records 
of  the  Confederacy  were  removed  to  the  city 
after  the  fall  of  Richmond  in  1865,  and  it  was 
(or  a  time  the  Confederate  capital.        h.b.w. 

DAJfZIG,  dahn'taik,  one  ot  the  most  im- 
portant ports  and  commercial  centers  of  Ger- 
many, situated  on  the  left  bank  of  the  Vistula 
River,  four  miles  from  the  Baltic  Sea  and 
253  miles  northeast  of  BerUn.  The  city  re- 
tains much  of  its  picturesque  medieval  aspect, 
for  it  is  over  700  years  old;  it  contains,  how- 
ever, many  beautiful  modem  buildii^.    It  is 
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noted  for  its  brandy,  beer  and  other  liquors; 
it  has  for  many  years  been  a  center  of  manufac- 
ture of  arms  and  munitions  of  war;  this  im- 
portant industry  gives  employment  to  many 
thousands  of  men.  Ships  of  the  largest  size 
are  built  in  the  imperial  shipbuilding  yards 
and  those  of  private  concerns.  The  trade  of 
the  city  was  increased  by  the  opening,  in  1899. 
of  the  harbor  at  Neufahrwaraer,  at  the  mouth 
of  the  Vistula.  Steel  mUls,  distilleries,  flour 
mills  and  sugar  refineries  have  recently  been 
established  and  these  establishments  were  being 
rapidly  developed  before  the  beginning  of  the 
War  of  the  Nations  in  1914.  Daniig  fell  to 
the  possession  of  Prussia  in  the  partition  of 
Poland  in  1793;  it  was  taken  by  the  French 
in  1807  but  was  restored  to  Prussia  in  1814. 
Population  in  1910,  170,337. 

DAPHNE,  dafne,  in  classic  myths,  a  beauti- 
ful nymph  who  delighted  in  woodland  sports 
and  hunting,  the  daughter  of  the  river-god 
Feneus.  She  desired  to  remain  unmarried,  like 
Diana,  but  her  beauty  brought  many  lovers. 
Apollo,  especially, 
pierced  by  a  gold- 


for  her.  But 
Daphne,  pier  ted 
by  Cupid's  leaden 
arrow,  abhorred 
the  thought  o! 
loving.  One  day 
Apollo  chafed 
Daphne  thrciigh 
the  woods, 
when  her  strength 
failed  she  called 
on  her  father  to 
change  her  form. 
Immediately  she 
was  changed  into 
a  laurel  tree, 


aftei 


the 


laurel  was  satred 
to  Apollo.  Hft 
wore  a  wreath  of 


APOLLO  AND  DAPHNE 
Statue   by   Bern  In  1,   In   the 
its    leaves    as    a  VlLla  Borghese.  Rome, 
crown   and    since    then    laurel    wreaths    have 
been    symbols    of    honor    and    merit.     See 
Laubil. 

DAPHHIA,  daf'neak,  or  WATER  FLEA, 
a  very  tiny  fresh-water  shellfish  (crustacean). 
which  moves  through  water  in  skips  and  jumps, 
like  a  flea,  using  its  feathery  feelers  (anten- 
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nae)  as  can.  The  body  of  thia  micraacopic 
animal  is  encaaed  in  a  dainty,  transparent, 
hinged  sbell.  The  head  is  prolonged  into  a 
enout  and  is  provided  with  feelen  and  a  aingje, 
central,  compound  black  eye.  There  are  five 
pairs  of  appendages,  which  move  continually, 
aiding  the  animal's  breathing.  Some  water 
fleas  turn  red  in  summer,  and,  swarming  in 
taillions  in  ponds  and  manhes,  import  their 
c<dor  to  the  wal«r. 

DABDAHBLLES,  dakrdaneU',  a  strait  con- 
necting  the  Aegean  Sea  with  the  Sea  of  Mar- 
mora, which  in  turn,  at  its  eastern  extremity, 
is  connected  t^  the  Bosporus  {literally,  ox- 
lord)   with  the  Black  Sea.     The  two  straits, 


;fc^Bosporus~^ 
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THE  DARDANELLES 
The  small  black  areas  mark  the  extent  of  the 
advance  of  the  entente  nations  In  the  disastrous 
Oalilpoll  campaign. 

together  with  the  Sea  of  Marmora,  form  a 
waterway  leading  from  Uie  land-locked  Black 
Sea  to  the  Mediterranean  Sea.  The  European 
nations  have  long  recognized  the  fact  that  any 
one  nation  which  controlled  both  of  the  straits 
and  the  Black  Sea  could  build  and  assemble  a 
war  fleet  in  the  Black  Sea  which  would  be 
practically  safe  from  attack  and  yet  have  all 
the  maritime  uationa  of  Europe  at  its  men^. 
The  Dardanelles  is  a  narrow  channel,  easily 
defended,  and  is  recognised  as  the  keystone 
which  hitherto  has  held  together  the  Turkish 
Empire.  Should  it  ever  fall  into  the  poses- 
sion  of  another  nation,  the  dominion  of  Turkey 
in  Europe  must  come  to  an  end.  The  power 
which  holds  the  straits  inevitably  holds  Con- 
stantinople, and  if  ever  the  Turks  withdraw 
from  Constantinople  TuAey  will  become  a 
minor  Asiatic  power.  The  importance  of  the 
Dardanelles  has  frequently  been  proved  in 
the  histMy  of  Tuikey,  but  never  more  clearly 
than  in  1915,  during  the  War  of  the  Nations. 
For  almost  a  year  the  allied  armies  and  fleets 
attempted  to  force  a  passage  to  Constantinople, 
UBly  to  retire  at  last,  either  because  the  cost 
and  monejr  proved  too  terrible,  or  be- 


12  DABOAHSUIS 

cause,  as  the  Turks  have  claimed  for  years, 
the  Dardanelles  was  impr^naUe.  The  accom- 
panying map  shows  the  veey  sli^t  foothold 
^ined  by  the  allies,  at  tremendous  cost. 

At  its  narrowest  point  the  Dardanelles  is  only 
one  mile  wide  from  the  European  to  the 
Asiatic  Aore.  Its  average  width  is  three  to 
four  miles,  and  it  is  about  forty-seven  miles 
long.  The  channel  has  an  average  depth  of  leas 
than  200  feet.  Except  when  the  wind  is  blow- 
ing eastward  across  the  Aegean  Sea,  the  Dar- 
daneUes  has  a  strong  outward  current,  but  a 
powerful  undercurrent  flows  in  the  opposite 
direction,  and  is  constantly  eairying  a  sup[dy 
of  salty  water  thnni^  the  Dardanelles,  the  Sea 
of  Marmora  and  the  Bosporus  into  the  Black 
Sea.  It  is  this  undercurrent  irfiich  keeps  the 
Black  Sea  from  gradually  becoming  a  fresh- 
water body. 

In  Myth  and  Story.  To  the  ancient  Greeks 
the  channel  was  known  as  the  Helletpont,  that 
is.  Sea  of  Helle,  in  honor  of  Helle,  daughter 
of  Athamas,  a  king  in  Boeotia,  and  the  goddess 
Nephele,  or  Cloud.  Athamas  later  married 
Ino,  a  mortal,  who  planned  to  sacrifice  Phiyxus, 
brother  of  Helle,  to  the  gods.  Nei^ele  saved 
her  children  by  giving  them  the  ram  with 
the  golden  fleece,  but  as  they  were  crossing 
the  strait  between  Europe  uid  Asia,  Helle 
fell  from  the  ram  and  was  drowned.  The 
fleece  of  this  ram  was  afterwards  sought  by 
Jason  and  the  Argonauts  <which  see). 

Another  famous  legend  is  that  of  Hero  and 
Leander.  Near  Abydos,  where  the  strait  is 
about  6,500  feet  wide,  Leander  is  said  to  have 
swum  across  each  night  to  see  Hero,  and  in 
modem  times  the  poet  Byron,  in  emulation, 
accomplished  the  same  feat  in  one  hour  and 
ten  minutes.    See  H^. 

Just  when  the  name  Dardanellei  b^an  to 
take  the  place  of  Hellespont  is  uncertain.  Hie 
word  is  derived  from  the  ancient  Greek  city 
of  Dardanus,  on  the  Asiatic  side  of  the  strait. 
The  city,  according  to  legend,  was  built  by  a 
hero  of  the  same  name,  a  son  of  Zeus  and  Elec- 
tra.  This  hero  became  the  founder  of  the  race 
of  Dardani,  and  was  the  ancestor  of  Aeneas. 

In  History.  Almost  from  the  dawn  of  his- 
tory, the  Dardanelles  has  been  of  strat^c 
importance,  and  has  constantly  figured  in  wan 
and  in  peaceful  negotiations.  Near  Abydos, 
later  the  scene  of  Leander's  and  Byron's  ex- 
ploits, Xerxes  crossed  into  Europe  with  a  great 
army  is  480  B.C.,  and  here,  too,  Alexand^ 
led  his  forces  across  a  great  bridge  of  boats  in 
334  B,  c.     Centuries  later  the  strait,  or  more 
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properiy,  Constantinople,  became  the  heart  of 
the  Bysantine  Empire,  and  it  was  not  until 
the  Turks  were  in  absolute  command  of  the 
Dardanelles  that  the  empire  was  doomed. 

After  the  fall  of  the  empire  in  1453,  the 
Turks  remained  absolute  masters  of  the  Dar- 
danelles. In  1807  a  British  fleet  forced  its  way 
throu^  to  Constantinople,  which  up  to  that 
time  bad  never  seen  a  hostile  fleet.  In  1841 
the  five  great  powers  of  Europe — Great  Britain, 
France,  Russia,  Prussia  and  Austria — agreed 
with  Turkey  that  no  foreign  man-of-war  should 
pass  the  Dardanelles  without  Turkey's  special 
permission.  This  agreement  was  renewed  in 
1856,  after  the  Crimean  War,  and  again  in  1871 
and  in  1878. 

For  many  years  it  was  Russia's  announced 
intention  to  secure  a  change  in  this  policy,  and 
if  possible  to  secure  for  itself  the  control  of 
the  strait,  that  it  might  have  access  to  the 
sea  from  ports  that  were  never  frozen.  Great 
Britain  was  once  the  leader  of  the  opposition 
to  Russian  expansion,  but  after  the  beginning 
of  the  War  of  the  Nations  announced  its  future 
sympathy  with  this  Russian  ambition.        jjel. 

DAR'FXSRf  the  most  westerly  state  of  the 
Ang]o-Eg3rptian  Sudan,  in  East  Central  Africa. 
It  covers  an  area  of  150,000  square  miles  and 
consists  chiefly  of  a  vast  plateau  nearly  3,000 
feet  above  sea  level.  The  inhabitants  are 
negroes  and  Arabs  whose  chief  occupations  are 
agriculture  and  raising  cattle.  Ostriches  are 
also  bred,  and  their  feathers  are  an  important 
item  of  commerce.  The  climate  is  fairly 
healthful,  except  in  the  rainy  season,  which 
lasts  from  June  to  September.  There  are  no 
rivers,  but  instead  there  are  many  small  water 
courses,  which  are  filled  with  raging  torrents 
during  the  rains.  Copper,  iron  and  salt  are 
produced,  and  the  mineral  wealth  of  the  coun- 
try is  very  great.  The  capital  is  El  Fasher,  a 
town  with  a  few  buildings  in  European  styles 
but  consisting  principally  of  straw-covered  huts. 
The  coimtry  is  ruled  by  a  sultan  under  British 
guidance,  and  it  pays  a  yearly  tribute  of  $2,500 
to  the  Anglo-Egyptian  government.  Popula- 
tion, about  1,000,000. 

DASIEN,  darien',  the  name  given  to  a  gulf 
and  isthmus  geographically  located  between  the 
continents  of  North  and  South  America.  The 
isthmus,  however,  is  no  longer  known  by  that 
name,  but  is  now  called  the  Isthmus  of  Panama. 
The  isthmus  was  reached  by  Columbus  on  his 
fourth  voyage,  in  1502,  and  was  an  early  field 
for  Spanish  exploration  and  settlement.  It  was 
in  1513  by  Balboa,  governor  of  the 


Darien  settlement,  who  from  its  highest  point 
discovered  the  Pacific  Ocean.  The  first  settle- 
ment was  that  of  Santa  Maria  del  Antigua, 
situated  on  the  small  Darien  River,  northwest 
of  the  Atrato.  The  gulf  of  the  same  name  is 
a  portion  of  the  Caribbean  Sea,  between  the 
republics  of  Colombia  and  Panama,  its  south- 
em  extension  being  called  the  Gulf  of  Uraba. 

Darien  Scheme,  a  gigantic  project  launched 
in  1605  by  William  Paterson,  a  Scotchman  and 
first  projector  of  the  Bank  of  England,  to  es- 
tablish a  colony  and  commercial  center  on  the 
Darien  isthmus  near  Panama,  in  order  to  gain 
trade  for  Scotland.  European  manufactures 
were  to  be  sent  to  the  Gulf  of  Darien  and  con- 
veyed by  land  across  the  isthmus,  where  the 
products  of  South  America  and  Asia  were  to 
be  exchanged.  Nearly  $4,000,000  was  sub- 
scribed, although  a  considerable  portion  of  it 
was  never  paid  in,  and  in  1698  five  vessels  laden 
with  merchandise  and  provisions,  with  1,200 
persons,  sailed  from  Leith,  the  Scottish  port, 
for  New  Caledonia,  the  name  given  to  the 
new  Darien  settlement.  The  climate  proved 
unhealthful,  the  Spaniards  attacked  the  de- 
fenseless colony,  the  English  colonies  of  Amer- 
ica disapproved,  and  after  a  period  of  eight 
months  the  colonists  were  compelled  by  dis- 
ease, famine  and  persecution  to  return  to 
Europe.  Paterson  lost  his  reason  for  a  time, 
but  later  recovered.  In  1706  the  lords  com- 
missioners for  England  purchased  the  shares 
of  private  individuals  of  the  Darien  Company, 
to  bring  about  a  better  understanding  between 
Scotland  and  England. 

DARIUS,  dari'tLs,  the  name  of  the  three 
greatest  monarchs  in  the  long  history  of  Persia. 
Only  two  of  them,  however,  are  of  present- 
day  interest. 

Darius  I  (558-485  B.C.)  was  one  of  the  most 
notable  rulers  the  East  has  ever  produced,  for 
he  was  distinguished  as  a  statesman,  as  a  war- 
rior and  as  an  organizer.  The  record  of  his 
achievements,  which  he  had  carved  in  cunei- 
form writing  on  a  lofty  cliff  known  as  the  Be- 
histun  Rock,  in  Western  Persia,  states  that 
in  the  year  521  b.  c.  he  slew  Gautama,  who  had 
usurped  the  Persian  throne  on  the  death  of 
Cambyses,  and  made  himself  ruler  of  Western 
Asia  and  Eg3rpt  (see  Cuneifobm  Inscsiptions). 
After  putting  down  revolts  in  various  parts  of 
his  empire,  he  devoted  himself  to  the  arts  of 
peace.  The  Persian  realm  was  divided  into 
satrapies,  or  provinces,  with  a  governor  over 
each;  a  magnificent  system  of  post  roads  was 
built,  and  a  national  coinage  was  provided. 
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Uid  out,  has  many  fine  reeidences,  and  has 
excellent  facilities  for  boating  and  bathing. 
It  also  has  manufacturing  industries  of  im- 
portance; chief  among  its  products  are  refined 
sugBr,  lumber,  chocolate,  spice,  com  meal,  beer, 
soap  and  bolts.  Dartmouth  was  founded  ia 
1749,  the  same  year  as  Hahfax,  Population 
in  1811,  5,058;  in  1916,  about  5,500. 

DASTMOUTH  COLLEGE,  at  Hanover,  N.  H., 
one  of  the  oldest  American  colleges,  is  the  out- 
growth of  a  charity  school  for  poor  Indians. 
The  Indian  Bchool  was  established  in  1754 
at  Lebanon,  Conn.,  but  in  1770  was  removed 
to  Hanover.  Meanwhile,  its  friends  had  raised 
an  endowment  fund,  and  it  had  been  decided  to 
admit  whites  as  well  as  Indians.  The  endow- 
ment fund  was  placed  in  the  hands  of  a  board 
of  trustees,  of  which  William,  the  second  Earl 
of  Dartmouth,  was  chairman.  A  large  tract 
of  land  in  New  Hampshire  was  given  to  the 
school,  and  in  1769  King  George  III  signed 
a  charter  for  Dartmouth  College,  named  in 
honor  of  its  chief  patron.  The  college  began 
existence  in  log  huts  in  the  midst  of  a  wilder- 
ness, and  the  first  permanent  building,  Dart- 
mouth Hall,  was  not  completed  until  1791. 
The  Revolutionaiy  War  put  an  end  to  most 
(^  the  support  from  England,  but  gradually  the 
attendance  and  endowment  were  increased. 
The  college  now  confers  degrees  in  arts, 
letters,  science,  civil  engineering  and  medicine, 
has  120  instructora  and  almost  1,500  students. 
The  medical  school  dates  from  179S  and  the 
Thayer  School  of  Engineering  from  1867.  The 
Amos  Tuck  School  of  Administration  and  Fi- 
nance, founded  in  1900,  was  the  first  commer- 
cial school  in  the  United  States  to  accept  only 
GoU^e  graduates  as  regular  students.  An  en- 
dowment fund  of  tifiOOflOO  and  an  annual 
tuition  fee  of  1140  for  each  student  provides 
most  of  the  college  revenue. 

Many  distinguished  men  are  numbered  among 
the  graduates  of  Dartmouth,  including  three 
eminent  statesmen— Daniel  Webet«r,  Tbaddeus 
Stevens  and  Salmon  P.  Chase. 

Daitmonth  College  Case,  one  of  the  most  im- 
portant cases  ever  decided  by  the  Supreme 
Court  of  the  United  States.  The  court  held 
that  a  charter  granted  by  a  state  was  a  con- 
tract, and  that  any  attempt  by  the  state  to 
alter  it  was  unconstitutional,  because  "no  state 
dtall  .  .  .  pate  any  .  .  .  law  impairing 
the  obligation  of  contracts"  (Constitution  of 
the  United  States,  Art.  I,  Sec.  10).  The  case 
arcse  from  a  religious  and  political  struggle  for 
tbe  ccmtrol  of  the  college.   The  state  legislature 
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had  amended  the  charter  by  adding  eleven  new 
trustees  to  outvote  the  old  members  of  the 
board,  but  the  latter,  with  Daniel  Webster 
for  attorney,  carried  the  case  to  the  Supreme 
Court,  The  decision  was  handed  down  by 
Chief  Justice  Marshall  in  1819. 

DAB'Vm,  Chables  Robbbt  (1809-1882),  a 
distinguished  English  naturalist,  whose  epoch- 
making  work,  Tke  Origin  of  Species  by  Meant 
of  Natural  Selection,  pubUshed  in  1859,  laid 
the  foundation  for  the  development  of  the 
theory  of  evolu- 
tion (which  see). 
His  career  shows 
the  power  of  he- 
reditary influence, 
for  his  grand- 
father, Erasmus 
Darwin,  was  a 
naturalist  of  s( 
distinction,  and 
bis  father,  Robert 
Waring  Darwin, 
was  a  felh 
the  Royal  Soci- 
ety.  Charles  CIIARLEB  DAHWIN 
Robert  was  educated  at  the  University  of 
Edinburgh,  and  at  Christ  College,  Cambridge, 
graduating   in   1831. 

His  father  had  hoped  to  see  his  son  become 
a  cleigyman,  but  the  young  man's  liking  for 
natural  history  overahadowed  other  interests, 
and  not  long  after  his  graduation  be  eagerly 
accepted  an  offer  to  sail  with  the  British  sur- 
veying expedition  on  the  steamship  Beagle,  in 
the  capacity  of  naturalist.  The  expedition 
made  a  five-years'  tour  of  the  world  (1831- 
1836),  affording  Darwin  an  extraordinary  op- 
portunity for  original  research  and  study  of 
plant  and  animal  life,  and  givii^  him  the  basic 
ideas  upon  which  he  built  his  theories  of  evo- 
lution. 

On  his  return  to  England  he  began  the  prep- 
aration of  a  series  of  important  scientific  works, 
culminating  in  1859  in  his  Ori^n  of  Speciet. 
Up  to  this  time  it  had  been  generally  believed 
that  each  kind  of  animal  was  descended  from 
a  like  species,  that  dogs  had  always  been  dogs, 
and  tigers  had  always  been  tigers,  and  that  the 
division  of  the  animal  kingdom  into  species 
was  due  to  special  acta  of  creation.  But  Dar- 
win's explanation  of  the  origin  of  species  was 
based  on  the  law  of  natural  selection,  or  the 
survival  of  the  fittest.  That  is,  in  the  plant 
and  animal  world,  vast  numbers  of  individuals 
are  produced,  but  in  the  struggle  for  existence 


only  the  strongest,  or  "fittest,"  survive.  The 
gpecial  qualities  are  inherited  which  make  these 
individuEilB  superior  to  those  that  perish;  the 
next  generation  starts  from  &  hi^er  plane,  and 
eo  on  through  successive  generations.  A  con- 
tinuation of  this  unconscious  selecting  process 
accounts  for  the  peculiarities  of  the  existing 
species;  the  result  of  the  selective  process  he 
called  "perfect  adaptation."  This  adaptation 
theory  is  of  fundamental  importance  in  the 
scheme  of  evolution. 

In  1871  Darwin  gave  to  the  world  a  second 
epoch-making  book,  The  Descent  of  Man,  in 
which  he  extended  his  theory  to  include  the 
human  race.  Though  at  the  time  he  brought 
upon  himself  the  severe  criticism  of  thoee  who 
interpreted  as  actual  fact  the  Bible  stoiy  of 
the  Creation,  yet  since  his  death  the  underiying 
principles  of  evolution  as  applied  to  man  have 
come  to  be  generally  accepted. 

The  later  years  of  the  great  naturalist  were 
devoted  to  the  elaboration  of  his  theories, 
and  though  be  labored  under  the  worst  of 
handicaps — continual  ill-health— his  persever- 
ance and  industry  bore  fruit  in  a  remarkable 
list  of  publications.  These  include  Fertiliia- 
tion  of  Orchidi,  ETpression  of  the  Emolioni 
in  Man  and  AnimaU,  Different  formt  of  Flow- 
ers in  PUmta  of  the  Same  Species  and  The 
Power  of  Mofenienl  in  Plants.  He  was  buried 
in  Westminster  Abbey.  b.h.w. 

Consult  Thomson's  Oarvrfnlim  and  Bmtum 
lAfe;  Francis  Darwin's  The  Foiiiutatlont  of  lAa 
Origin  of  Species. 

DAS'KAH,  JoesFHiMB  Doxn.  See  Bacon, 
Josephine  Dodob  Daseam. 

DATE  AND  THE  DATE  PALM.  In  the  hot, 
dry  lands  of  deserts  and  caravans,  and  in  the 
land  of  pyramids  and  mummies  grows  that 
stately  tree  which  so  constantly  appears  in 
poetry  and  proverbs  of  the  East,  the  date  palm, 
the  palm  tree  of  Scripture.  On  that  tree,  at  a 
distance  of  fifty,  sixty  or  even  a  hundred  feet 
from  the  ground,  grow  golden  bunches  of  a  fruit 
which  for  as  many  as  four  thousand  years  has 
been  one  of  the  principal  articles  of  food  for  the 
brown-ekinned  peoples  of  the  lands  of  North- 
em  Africa  and  Southwestern  Asia.  The  tree 
is  also  cultivated  in  China,  and  in  France  and 
Italy. 

Next  to  the  cocoanut  palm,  the  date  palm 
is  without  doubt  the  most  interesting  and  use- 
ful of  the  palm  family.  The  tall,  straight  stem, 
ly  the  same  thickness  throughout  its  length, 
from  its  summit  a  magnificent  crown 
large,  feather-shaped  leaves  which  have  been 
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used  in  religious  services  of  pagans,  Jews  and 
Christians  from  earliest  times.  There,  too, 
appear  the  inconspicuous  flowers,  male  and 
female  on  separate  trees.  Later,  if  fertilisation 
has  been  secured  by  placing  a  bunch  of  pollen- 
bearing  blossoms  in  the  tree  with  the  female 
flowers,  the  flower  stalks  bear  twenty-  to  twenty- 
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five-pound  bunches  of  from  180  to  200  dates. 

These  palms  begin  to  bear  from  six  to  tea 
years  after  planting,  and  produce  each  from  100 
to  000  pounds  of  fruit  a  year,  bearing  for  a  cen- 
tury or  more.  Date  palms  require  a  very  hot, 
dry  climate  having  an  average  temperature  of 
00'  F.  for  three  months  of  the  year.  A  sandy, 
alkaline  soil  is  satisfactory.  Plenty  of  water 
must  always  reach  the  roots,  so  irrigation  and 
artesian  wells  are  made  use  of,  for  the  fruit 
will  not  ripen  unless  the  summer  season  is 
rainless.  In  Algiers  there  is  an  oasis  where  the 
trees  are  grown  in  deep  pits  dug  in  t^e  soil, 
so  the  roota  may  reach  the  moisture  far  below 
the  surface. 

The  Fruit.  Although  it  is  a  light  golden  color 
when  on  the  tree,  most  people  know  the  date 
in  its  dried  form  as  an  oblong,  fleshy,  sweet 
fruit  i^ut  two  inches  loi^,  deep  russet  in  color, 
contoinii^  a  hard,  oval  seed  with  one  deep 
furrow.  Dates  are  eaten  either  fresh  or  dried. 
Cakes  of  them  pounded  and  kneaded  together 
are  the  food  of  the  Arabs  who  traverse  the 
deserts. 

As  the  food  value  of  dates  is  high,  their 
nutritive  qualities  being  equal  to  thoee  of 
wheat  and  com  flour,  efforts  have  been  made 
to  cultivate  date  palms  in  the  United  States. 
The  area  devoted  to  commercial  date  culture 
is  limited  to  such  regions  as  the  Salton  Basin 
and  hot  interior  valleys  of  Central  Califomia; 
the  valley  of  the  Colorado  River  to  the  Nevada 
boundary;  the  lower  Salt  and  Gila  river  valleys 
in  Ariiona,  and  a  small  portion  of  the  lower 
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Rio  Gnnde  Valley  in  TeZM.  Up  to  1917  over 
4,500  tieea  in  bcBring  in  Ariiona,  CalifonuA, 
Teas  uul  Florida  have  produced  about  10,000 
pomufa  of  fruit 
rMilr.  valued  at 
a  little  over  S600. 
But  over  22,000  , 
taesnot  of  bear- 


30,000  of  them 
bting  in  Califor- 
nia, BO  the  date 


United  States 
may  atill  develop 
into  one  of  im- 


tbe  food  value  of 
the  fruit,  there 
are  a  number  of 
other  economic 
values  credited  to 
the  date  palm.  A 
Uquor  resembling 
wine  iB  made 
from  dates  by 
fermentation. 
The  trunk  of  the 
tree  and  other 
parts  are  used 
for  fuel  and  in 
the  construction 
of  fences,  etc.  The  leaves  are  used  for  matting, 
boskets  and  bags;  the  fiber,  in  making  rope. 
The  buds  are  eaten  as  a  vegetable.  When 
roasted,  the  fruit  stones  are  used  as  a  substi- 
tute for  coffee,  and  when  ground  they  yield  an 
oil.  When  the  oil  has  been  extracted  the 
remaining  substance  is  valued  as  food  for  cat- 
tle. M.8. 


DADDBT,  dodek'.  Alphonsb  (1840-18S?),  a 
n«nch  author  and  dramaUst,  famous  because 
of  his  keenness  of  observation  and  ability  to 
write  nhat  he  saw.  In  his  younger  days  he 
was  deprived  of  the  pleasures  roost  boys  enjoy, 
and  at  the  death  of  bis  father  he  went  to  the 
college  of  Alais,  a  Uttle  town  of  the  Cevennes, 
where  he  worked  and  studied,  later  becoming 
a  tutor.  He  was  unhappy  in  this,  and  in  1857 
he  abandoned  tesching  and  took  refuge  with 


his  brother  Ernest,  who  was  earning  $\S 
monthly  by  writing  for  newspapers  in  Paris. 
This  sum  supported  the  brotheis  until  the 
dawn  of  bright^'  days. 


Alphonse  published 


When  he  was 
Let  Amonreitia, 
a  small  volume  of 
poems  which 
gave  him  some 
recognition  in  the 
literary  world 
and  soon  led  to 
appointment  a  s 
private  secretary 
to  De  Morny, 
half  brother  of 
Napoleon  III. 
About  this  period  alphonse  dattdbit 
he  dramatised  Numa  Roumeslan  and  wrote 
several  plays.  In  1868  he  issued  La  Pelil  Chtue 
(The  LiUle  Chap),  an  autobiographic  novel. 
His  best  and  most  enduring  novels  were  written 
during  the  followii^  fourteen  years,  and  in- 
clude Jack,  The  Nabob,  L'Evanfeliste,  Tar- 
tann  of  Ike  Alpt  and  Sapho.  The  latter,  the 
best  known  of  his  works  and  probably  the  one 
of  lowest  moral  tone,  yet  teaching  a  striking 
lesson,  he  considered  his  masterpiece.  Sapho 
has  become  known  through  its  dramatisation 
to  thousands  of  people  who  never  read  one  of 
Daudet's  books.  Throughout  his  literary  ca- 
reer he  WHS  given  help  and  inspiration  by  his 
wife,  whom  he  married  in  1 867, 

DAUGHTERS  OF  THE  AUERICAN  SETO- 
LUTION,  a  society  organised  in  Washington, 
D.  C,  October  11,  1890,  for  the  puTiose  of 
perpetuating  reverence  for  the  forefathers' 
deeds  in  Revolutionaiy  history,  the  erection  of 


BulltHng  erecteiJ  and  owned  by  the  Daughters 
of  (he  American  Revolution.  In  Washington, 
D.  C.     It  Is  called  Continental  Halt. 

monuments  and  the  collection  of  relics.  Any 
woman  is  eligible  (or  membeiship  at  the  age 
of  eighteen,  provided  she  is  acceptable  to  the 
society  and  is  a  lineal  descendant  of  an  an- 
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cestor  "who,  with  unfailing  loyalty,  rendered 
material  aid  to  the  cause  of  independence  as 
a  recognized  patriot,  soldier  or  sailor,  or  as  a 
civil  officer  in  one  of  the  several  colonies  or 
states/'  Besides  headquarters  in  the  national 
capital,  where  the  society  owns  a  beautiful 
memorial  hall  completed  in  1910,  there  are 
chapters  in  nearly  every  state  in  the  Union, 
under  direction  of  a  state  regent,  with  local 
chapters  in  every  city.  The  chief  officer  of 
the  society  is  the  president-general. 

DAUPHIN y  daw' fin,  the  official  title  of  the 
eldest  son  of  the  king  of  France  before  the 
Revolution  of  1830.  The  name,  which  means 
dolphin,  belonged  originally  to  the  lords  who 
ruled  the  province  of  Dauphine,  and  was 
adopted  as  their  title  because  of  the  three 
dolphins  worn  on  their  helmets.  The  last  lord, 
who  had  no  children,  ceded  his  province  to 
Charles  of  Valois,  the  grandson  of  the  French 
king,  with  the  provision  that  the  heir  to  the 
French  throne  should  always  be  called  the 
Dauphin  of  Vienne  and  should  rule  the  prov- 
ince. At  first  the  dauphin  had  many  privi- 
leges as  ruler  of  the  province  of  Dauphine,  but 
later  when  it  was  put  under  the  same  rule  as 
all  other  provinces,  the  title  became  merely 
honorary. 

DAUPHIN,  a  town  in  Manitoba,  on  the 
Vermilion  River  and  the  Canadian  Northern 
Railway,  178  miles  northwest  of  Winnipeg. 
From  a  population  of  1,134  in  1901  it  grew  to 
2315  in  1911  and  the  census  of  1916  gives  an 
increased  population  of  3,200.  This  increase  is 
largely  due  to  the  construction  of  the  Canadian 
Northern  Railway,  which  made  possible  the 
development  of  a  rich  grain-growing  region. 
The  storage  and  shipment  of  grains  and  the 
manufacture  of  flour  are  Dauphin's  chief  indus- 
tries, but  mention  should  also  be  made  of  ma- 
chine works,  a  creamery,  sash  and  door  factory, 
saw  mill  and  mineral  water  factory.  Good  fish- 
ing is  to  be  had  in  the  neighborhood  in  Lake 
Dauphin  and  Lake  Winnipegosis,  and  there 
is  some  big  game  in  the  Riding  Mountain  Re- 
serve, to  the  south. 

DAVENPORT,  dav'enport,  Iowa,  a  pro- 
gressive manufacturing  city  and  the  county 
seat  of  Scott  County.  Davenport  ranks  third 
in  the  state  in  population,  following  Des 
Moines  and  Sioux  City.  It  is  situated  in  the 
eastern  part  of  the  state,  on  the  Mississippi 
River.  Clinton  is  thirty-five  miles  northeast. 
Cedar  Rapids  is  seventy-four  miles  northwest 
and  Des  Moines,  the  capital,  is  175  miles  west. 
Railway  lines  entering  the  city  are  the  Chi- 


cago, Rock  Island  &  Pacific;  the  Chicago,  Mil- 
waukee &  Saint  Paul,  and  the  Chicago,  Bur- 
lington &  Quincy;  interurban  lines  extend 
north  to  Clinton  and  west  to  Muscatine.  ^Ad- 
ditional transportation  facilities  are  provided 
by  packet  lines  plying  the  river  between  Saint 
Louis  and  Saint  Paul.  In  1835  a  company 
headed  by  Colonel  George  Davenport  pur- 
chased the  present  site  of  the  city.  It  was 
incorporated  as  a  town  in  1838,  and  the  city 
charter  was  granted  in  1851.  Its  population 
increased  from  43,028  in  1910  to  48311  in  1916; 
the  foreign  element  is  chiefly  German.  The 
area  is  eight  and  one-fourth  square  miles. 

Davenport  lies  on  the  slope  of  a  steep  hill, 
near  the  foot  of  the  Upper  Rapids  of  the  Mis- 
sissippi River,  and  commands  a  fine  view  of 
the  river  and  Rock  Island,  with  which  it  is 
connected  by  a  great  bridge.  This  island  is 
owned  by  the  United  States  government,  and 
here  have  been  erected  an  arsenal,  military 
headquarters  and  several  costly  Federal  build- 
ings. Davenport  and  two  cities  in  Illinois  just 
across  the  river — Moline  and  Rock  Island — are 
known  as  the  Trir-Citiea. 

Steel  mills  at  Davenport  employ  2,400  men 
and  have  an  annual  output  valued  at  $14,000,- 
000;  locomotive  works  employ  400  men,  and 
the  value  of  their  annual  output  is  estimated 
at  $3,000,000.  Besides,  there  are  manufactories 
of  food  products,  agricultural  implements,  pot- 
tery, brooms  and  buttons.  The  country  around 
Davenport  is  an  agricultural  and  coal-mining 
section,  and  large  quantities  of  farm  produce 
are  shipped  from  this  point.  The  grain  and 
flour  business  is  important. 

The  park  reservations  of  Davenport  com- 
prise 120  acres,  and  much  attention  is  given 
throughout  the  city  to  shrubbery  and  garden 
effects.  In  addition  to  its  public  and  paro- 
chial schools,  there  are  Saint  Ambrose  College, 
Saint  Katherine's  Academy  for  Girls,  Immacu- 
late Conception  Academy  and  the  Academy  of 
Natural  Sciences,  with  a  large  scientific  library ; 
the  public  library  was  provided  by  Andrew 
Carnegie  and  the  city.  Davenport  is  the  see  of 
a  Roman  Catholic  archbishop  and  of  a  Pro- 
testant Episcopal  bishop.  cc.H. 

DA' VID,  King  op  Isbael  (1041-970  b.  c.  Bibli- 
cal chronology).  David  was  a  shepherd  lad, 
the  youngest  son  of  Jesse,  the  Bethlehemite. 
He  had  seven  brothers,  all  strong,  brave  men, 
but  David  is  spoken  of  as  ^'having  a  beautiful 
countenance,  and  goodly  to  look  upon."  The 
Lord  directed  the  prophet  Samuel  to  go  to 
Bethlehem  and  pour  oil  on  David's  head  to 
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iodicate  that  he  was  set  apart  to  become  kiDg 
of  Isael.  Samuel  did  as  he  was  directed,  "and 
the  spirit  of  the  Lord  came  mightily  upon 
David  from  that  day  forward";  but  Dnvid 
returned  to  the  care  of  his  flocks,  all  uucon- 
gcioue  of  his  fu- 
ture responsibili- 
ties and  greatness. 

David  and  Go- 
liath. David  was 
about  sixteen 
when  he  was 
anointed  by  Sam- 
uel. When  h« 
wu  about  twenty 
a  war  broke  out 
between  the  la-  '■ 
raelites  and  the 
Philistines,     and  " 

David's  brothers  p^g, 
joined  the  army  aneeif 
of  Saul,  the  king  of  Israel.  One  day  Jesae  told 
David  to  take  some  food  and  clothing  to  hia 
brothers.  He  found  the  two  armies  arranged  on 
the  opposite  sides  of  a  valley,  reedy  for  battle. 
For  forty  days  the  armies  had  held  this  posi- 
tion, and  each  day  a  giant  of  the  Philistinca, 
Goliath  by  name,  came  forth  into  the  valley 
and  taunted  the  Israelites  to  send  a  man  to 
fight  with  him,  saying  that  if  the  Israelites 
killed  him  then  the  Philistines  would  be  the 
servants  of  Saul,  but  if  he  killed  the  Israelite 
then  Saul's  army  would  become  servants  of  the 
Philistines. 

The  Israelites  were  sorely  troubled,  for  no 
one  in  all  Saul's  army  dared  fight  Goliath  on 
thoee  terms.  Then  David  came.  He  made  a 
few  inquiries  about  this  boastful  giant  who 
defied  the  armies  of  the  living  God,  and  vol- 
unteered to  accept  hia  challenge.  Having  ob< 
tained  Saul's  consent,  he  ran  into  the  valley 
in  his  simple  shepherd's  garb,  with  only  bis 
staff  and  sling  for  weapons.  Goliath  was 
clothed  in  heavy  armor  and  carried  a  sword 
and  a  spear.  David  ran  to  the  brook  and 
picked  up  a  few  smooth  stones  for  his  sling. 
He  was  Uien  ready  for  the  conflict.  In  breath- 
less amasement  the  two  armies  looked  upon  the 
young  shepherd,  for,  placing  a  stone  in  his 
ahng,  be  hastened  to  meet  his  foe.  When  he 
reached  the  proper  distance,  David  stopped 
and  hurled  a  stone,  which  struck  Goliath  in 
the  forehead  with  such  force  that  even  his 
armor  was  no  protection  against  it,  and  he  fell 
to  the  ground.  David  then  drew  the  giant's 
iword  and  cut  oS  his  head  and  brought  it  to 
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Saul.    The  Philistines  fled  in  dismay.    David 
had  won  a  great  victory  for  Israel. 

David  and  Jonathan.  Jonathan  was  Saul's 
eldest  son,  and  he  and  David  became  fast 
friends.  Jonathan  loved  David.  nB  he  loved 
his  own  soul.  David  was  a  sweet  singer  and 
a  skilful  player  on  the  harp.  He  was  a  brave 
soldier  as  well,  and  after  he  killed  Goliath  be 
remained  with  the  army.  He  soon  became  a 
commander,  and  wherever  he  went  he  led 
hia  forces  to  victory.  He  was  very  popular 
with  the  soldiers  and  with  the  people,  but 
Saul  was  of  a  melancholy  disposition  and 
often  gave  himself  up  to  fits  of  aadneas.  On 
these  occasions  he  frequently  -sent  for  David 
to  sing  and  play  upon  the  harp,  to  drive  away 
his  gloomy  spirits.  Once  when  David  was  re- 
turning from  a  great  victory  over  the  Philis- 
tines he  was  given  a  rousing  reception  by  the 
people  and  the  women  sang — 


This  made  Sau*!  so  angry  that  he  determined 
to  take  David's  life.  From  this  time  until 
Saul's  death  David  was  obliged  to  live  in 
another  country  to  escape  Saul's  anger.  Dur^ 
ing  all  those  years  Jonathan  stood  between 
his  father  and  David,  in  whose  behalf  he 
once  risked  his  hfe  in  defending  David  before 
the  king.  Finally,  in  the  Battle  of  Gilboa,  the 
Israelites  were  sorely  defeated  by  the  Philis- 
tines. Jonathan  was  slain,  and  Saul  was  so 
severely  wounded  that  he  took  his  own  life. 
David  said  of  Jonathan — 

Thy  love  for  me  was  wonderful. 

Passing  (he  love  of  women. 

David  as  King.  After  the  death  of  Saul, 
David  became  king  of  Judah.  and  had  his  cap- 
ital at  Hebron.  For  several  years  there  was 
war  between  the  forces  of  David  and  the 
forces  of  Saul,  who  were  now  under  the  lead- 
ership of  Abner.  But  the  forces  of  David 
grew  stronger  while  the  forces  of  Saul  became 
weaker,  and  after  seven  years  of  struggle  David 
became  kii^  of  all  Israel.  He  established  his 
capital  at  Jerusalem,  which  became  the  "City 
of  David." 

As  king,  David  gave  his  attention  first  to 
conquering  the  hostile  nations  by  which  he 
was  surrounded,  so  Israel  could  have  peace. 
He  was  so  successful  in  this  that  within  a  few 
years  all  these  nations  were  subdued,  the 
boundaries  of  Israel  were  extended  to  their 
greatest  limit,  and  the  nation  became  supreme 
in  that  part  of  the  world. 
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David  next  gave  his  attention  to  strength- 
ening the  laws  and  the  religious  life  of  the 
people.  He  brought  the  Ark  to  Jerusalem, 
and  made  that  city  the  religious  as  well  as  the 
civil  capital  of  the  nation.  He  is  supposed  to 
have  written  the  Twenty-fourth  Psalm  at  the 
time  of  bringing  up  the  Ark.  He  asked  of  God 
the  privilege  of  building  a  temple  for  His 
worship,  but  because  he  had  been  a  man  of 
war  this  was  denied  him.  He  was,  however, 
permitted  to  make  the  plans  and  collect  much 
of  the  material,  which  his  son  and  successor, 
Solomon,  wrought  into  the  magnificent  Temple 
of  Jehovah  (see  Tbmplb). 

The  Psalms.  David  was  said  to  have  com- 
posed at  least  seventy-three  of  the  Psalms, 
which  are  still  read  and  sung  wherever  the 
Bible  is  known,  and  their  influence  upon  the 
Christian  world  is  beyond  estimate.  He  ar- 
ranged the  praise  service  for  the  sanctuary  and 
is  said  to  have  been  the  originator  of  the 
orchestra. 

Estimate  of  His  Character.  David  was  the 
greatest  king  of  his  time,  and  by  many  author- 
ities is  considered  to  have  been  the  greatest 
king  the  world  has  ever  known.  He  was  not 
a  perfect  man,  for,  like  other  men,  he  sinned, 
and  suffered  for  it.  But  when  he  was  con- 
vinced of  wrong-doing  he  was  great  enough  to 
repent  and  obtain  forgiveness.  He  reigned 
forty  years  and  prepared  for  the  accession  of 
Solomon  to  the  throne.  This  great  ruler  was 
one  of  the  ancestors  of  Christ,  ''Great  David's 
Greater  Son."  His  farewell  words  to  Solomon 
embody  the  chief  characteristics  of  his  own 
life — ^"Be  thou  therefore  strong  and  show  thy- 
self a  man."  w  j*Jt. 

DAVID,  Jacques  Louis  (1748-1825),  a  French 
painter,  known  as  the  father  of  the  modem 
French  school  of  painting.  Among  the  cele- 
brated paintings  that  he  completed  while 
studying  in  Rome  were  the  Death  of  Socrates 
and  the  Oath  of  the  Horatii.  During  the 
French  Revolution  he  was  the  artistic  decorator 
of  the  national  fetes  which  were  founded  on 
classic  customs.  In  1789  he  completed  the 
painting  of  Brutus  condemning  his  sons  to 
death,  and  in  1799  executed  The  Rape  of  the 
Sabines,  receiving,  it  is  said,  1(X),000  francs 
from  its  exhibition.  He  was  directed  by  the 
emperor  in  1804  to  execute  four  commissions, 
and  among  the  paintings  executed  in  response 
to  this  order,  Napoleon's  Coronation  remains 
distinguished.  During  the  Reign  of  Terror  he 
was  a  zealous  member  of  the  Jacobin  party, 
and  at  the  trial  of  King  Louis  XVI,  sitting  as 


one  of  the  judges,  he  voted  for  his  death.  For 
this  act  he  was  banished  to  Brussels,  where  he 
died  in  exile  in  1825. 

DAVISS,  da'veet,  Snt  Louis  Hbnbt  (1845- 
),  a  Canadian  barrister,  statesman  and 
jurist,  puisne  judge  of  the  Dominion  Supreme 
Court  since  1901.  He  was  bom  at  Charlotte- 
town,  Prince  Edward  Island,  attended  the 
Prince  of  Wales  College  in  that  city  and 
studied  law  at  the  Inner  Temple,  London, 
England.  He  was  called  to  the  bar  of  Prince 
Edward  Island  in  1867,  in  1875  and  1876  was 
leading  counsel  for  the  tenants  before  the 
commission  which  settled  the  land  question 
in  Prince  Edward  Island,  and  in  the  next 
3rear  was  counsel  for  Great  Britain  before  the 
International  Fisheries  Arbitration  Commis- 
sion. Many  years  later,  though  better  known 
as  a  political  leader,  his  legal  ability  was  rec- 
ognized by  appointment  to  the  Joint  Hif^ 
Commission  which  met  in  1898  and  1899  for 
the  settlement  of  all  disputes  between  Canada 
and  the  United  States. 

Sir  Louis's  political  career  began  in  1869, 
when  he  was  for  a  short  time  solicitor-general 
of  Prince  Edward  Island.  From  1872  to  1879 
he  was  a  member  of  the  provincial  assembly, 
part  of  the  time  leader  of  the  Liberal  oppo- 
sition, and  from  1876  to  1879  was  premier  and 
attorney-general.  He  was  elected  to  the  Do- 
minion House  of  Commons  in  1882,  and  served 
without  intenruption  imtil  1901,  when  he  ac- 
cepted appointment  to  the  Supreme  Court. 
From  1896  to  1901  he  was  Minister  of  Marine 
and  Fisheries  in  the  Laurier  Ministry.  In  this 
capacity  he  undertook  several  diplomatic  mis- 
sions, notably  in  1896,  when  he  went  to  Wash- 
ington in  the  interest  of  reciprocity,  and  in 
1897,  when  he  was  joint  delegate  with  Sir 
Wilfrid  Laurier  for  the  settlement  of  the 
Bering  Sea  Controversy  (which  see).  He  was 
created  a  Knight  Commander  of  the  Order  of 
Saint  Michael  and  Saint  George  by  Queen 
Victoria  in  1897.  a.H.L. 

DAVIS,  David  (1815-1886),  an  American 
statesman  and  Supreme  Court  justice,  the  per- 
sonal friend  of  Abraham  Lincoln,  of  whose 
estate  he  was  executor.  Davis  was  bom  in 
Maryland.  After  his  graduation  from  Kenyon 
College,  Gambier,  0.,  he  studied  law,  begin- 
ning practice  at  Bloomington,  111.  In  1844  he 
was  elected  to  the  Illinois  legislature;  after 
1848  he  served  as  judge  of  the  circuit  court 
for  three  terms,  and  in  1862  was  appointed  by 
President  Lincoln  to  the  Supreme  Court. 
Though  he  usually  voted  with  the  Democrats, 


Judge  Davis  wu  nominated  for  the  Fresidenor 
in  1872  by  the  National  Labor  Reform  Par^. 
In  1ST7  he  resigned  from  the 
Supreme  Court  to  succeed  John 
A.  Logan  in  the  United  States 
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Senate,  and  held  the  office  until  1883.    When, 
on  the  death  of  Garfield,  Vice-President  Arthur 

succeeded  to  the  Presidency. 
Judge  Davis  became  presiding 
ofEeer  of  the  Senate. 


"AVIS,  JETFBnao  (1808- 
1  American  eoldier  nod 
statesman,  President  of  the  Con- 
federate States  of  America,  a 
nun  who  "in  his  peraon  and  his- 
toty  «ymboliied  the  solemn  conTictions  and 
bsgic  fortunes  of  millions  of  men."  The  peo- 
ple of  the  South  remember  witii  admiration 
his  gallant  service  on  the  battlefields  of  Mex- 
ico; they  are  glad  to  recall  his  career  in  the 
United  States  Congress  in  the  House  and  Sen- 
ate, where  he  proved  himself  worthy  to  be 
grouped  with  Clay,  Webster,  Calhoun  and  the 
other  "giants"  of  an  illustrious  period;  they  are 
proud  of  his  record  as  head  of  the  War  De- 
partment during  the  President  of  Franklin 
Pierce,  and  they  cherish  the  memories  that 
cluster  about  his  stainless  hfe  and  character. 
But  more  than  this,  Jefferson  Davis  won  a 
place  in  their  hearts  that  possibly  no  other 
man  can  fill.  For  his  people  he  went  to 
prison;  for  them  he  endured  hatred,  dander 
and  ill-treatment.  For  this  he  has  won  their 
undying  lore. 

He  was  bom  June  3,  IfiOS,  in  that  part  of 
CSuristian  County,  Kentucky,  which  was  later 
nganised  as  Todd  County.  The  Baptist 
church  of  the  little  town  of  Fairview  now  oc- 
cupies the  site  of  the  house  in  which  he  was 
bun.  His  father,  a  veteran  of  the  American 
Revolution,  was  of  Welsh  descent;  his  mother 
came  of  Scotch-Irish  ancestry.  During  the 
infancy  of  the  boy  the  family  removed  to 
Wilkinson  County,  Mississippi,  the  state  with 
wliieh  his  fame  will  forever  be  associated.  He 
completed  the  course  of  study  in  the  county 
academy,  tfien  entered  Transylvania  College, 


Kentuel^,  and  at  the  age  of  sixteen  i 


B  ap- 


pointed to  the  United  States 
Military  Academy  at  West 
Point.  Four  y 
he  was  Krj,dnaled,  and 
diately  entered  active  army 
service  with  the  rank  of  lieutenant. 

Assigned  to  duty  out  on  the  northwestern 
frontier,  Davis  took  part  in  the  campaigns 
against  the  Indians,  and  was  present  at  the 
capture  of  Black  Hawk.  Resigning  from  the 
army  in  1835,  he  married  the  daughter  of 
Zaehaty  Taylor,  and  settled  down  to  the  quiet 
life  of  a  Mississippi  cotton  planter.  Four 
months  after  his  marriage  he  lost  his  wife  by 
fever,  and  he  himself  barely  escaped  the  same 
fate.  As  soon  as  he  had  recovered  he  trav- 
eled for  about  a  year  in  order  to  restore  his 
health.  In  1836  he  returned  to  his  plantation, 
where  he  spent  several  years  in  farming,  read- 
ing and  studying  political  economy  and  polit- 
ical philosophy,  and  by  careful  management 
he  acquired  considerable  wealth. 

In  1843  Davis  entered  the  field  of  politics 
and  in  IftlS  he  was  elected  to  the  national 
House  of  Representatives.  From  the  begin- 
ning of  his  political  career  he  stood  firmly  for 
strict  construction  of  the  Constitution,  and  he 
gave  his  loyal  support  to  John  C.  Calhoun, 

During  his  term  of  office  hostilities  with 
Mexico  commenced,  and  in  June,  1846,  Davis 
reigned  his  seat  in  Congress  and  took  com- 
mand of  a  r^ment  of  Mississippi  volunteers, 
as  its  colonel.  He  served  in  Mexico  under 
General  Taylor,  distinguishing  himself  for  gal- 
lantry in  the  battles  of  Monterey  and  Buenk 
Vista.  In  the  latter  engagement  he  fought  all 
day  long  with  a  bullet  in  his  foot,  and  returned 
home  after  the  war  on  crutches. 
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In  1847  the  governor  of  Mississippi  ap- 
pointed Davis  HuccesHor  to  a  United  States 
Senator  who  had  died;  the  following  year  he 
was  elected  by  the  Mississippi  legtslature  for 
the  remainder  of  the  term,  and  in  1850  for  a 
full  tenn.  In  that  year  the  famous  compro- 
mise measures  fathered  by  Henry  Clay  came 
before  the  Senate,    Davis  took  an  active  part 


tederate  States  of  America. 


in  the  debates,  arguing  against  the  measures 
and  coming  frequently  into  opposition  with 
Senator  Douglas  of  Illinois,  whose  theory  of 
squatter  sovereignty  he  held  to  be  unsound. 
In  1851  he  resigned  from  the  Senate  to  become 
the  candidate  of  the  States-Rights  Democrats 
for  the  governorship  of  Missiffiippi,  and  was 
defeated  by  a.  atnell  majority  after  a  stirring 
campaign  that  attracted  the  attention  of  the 
nation. 

In  1853,  at  the  beginning  of  the  administrft- 
tion  of  Franklin  Pierce,  Davis  was  appointed 
Secretary  of  War,  and  for  four  years  per- 
formed the  duties  of  that  office  with  distinc- 
tion. He  introduced  an  improved  ayst«m  of 
infantry  tactics,  brought  about  the  substitu- 
tion of  iron  for  wod  in  gun  carriages,  effected 
an  increase  in  the  army,  organized  engineer 
companies  to  explore  the  proposed  routes  for  a 
railway  connecting  the  Mississippi  Valley  with 
^rihe  Pacific  Ocean  and  strengthened  the  coast 
^^ri  frontier  defenses.  At  the  close  of  his 
1  of  office  be  wm  reelected  to  the  8eDat«, 
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where  he  became  the  recognized  spokesman  of 
the  South  and  the  champion  of  the  doctrine 
that  a  state  has  the  r^t  to  choose  and  main- 
tain its  own  institutions,  without  interference 
from  the  general  government.  Calhoun,  the 
great  defender  of  the  states'  rights  theory,  had 
passed  away,  but  the  Southern  cause  found  an 
able  and  eloquent  champion  in  the  Senator 
from  Mississippi. 

With  the  election  of  Abraham  Lincoln  to 
the  Presidency  of  the  United  States,  the  anti- 
slavery  struggle  reached  a  crisis,  and  when 
Mississippi  passed  the  ordinance  of  secession, 
Davis  resisted  from  the  Senate.  His  last 
speech,  delivered  on  January  21,  1861,  was  a 
noble  expression  of  his  belief  in  the  righteous- 
ness of  the  Southern  cause,  and  yet  it  was 
with  sincere  regret  that  be  bade  his  associates 
farewell. 

Shortly  after  his  return  to  Mississippi  he 
received  news  of  his  election  aa  provisional 
President  of  the  Confederate  States.  He  was 
inaugurated  on  February  18,  1861,  and  a  year 
later  was  elected  permanent  President.  His 
career  as  chief  executive  showed  his  ability 
and  his  high  sense  of  honor  and  of  duty;  the 
labors  and  trials  he  endured  are  faithfully  por- 
trayed in  his  Rite  and  Fall  of  the  Conjederate 
Government,  published  in  ISBI,  Throughout 
the  war  be  acted  with  d^nity,  sincerity  and 
devotion  to  principle,  and  be  endeavored  with 


HOME  OF  JEFFERSON  DAVIS  AT  BEAUVOIR 
In   1879  Mrs.  Doraoy,   of   Beau  voir.   Miss.,   be- 

Sueathed  her  estate  to  Mr.  Davis,  and  bere  hs 
ved  quietly  for  the  ten  years  precedlns  hii 
death. 

all  the  force  of  his  nature  to  lessen  the  suf- 
ferii^  that  was  an  inevitable  feature  of  the 
bitter  struggle. 

Soon  after  the  surrender  of  General  Lee, 
Davis  was  taken  prisoner  and  was  confined  in 
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Fortren  Monroe.  A  Virginia  grand  jury  in- 
dicted him  for  treason,  and  for  two  years  he 
remained  in  prison,  unable  to  secure  a  trial. 
lu  1887  be  was  released  on  bail,  Horace  Greeley 
and  other  prominent  Northern  men  qualifying 
as  bondsmen.    He  was  included  in  the  general 


'    of    1868, 
February, 


e  givi 


a  full 


His  last  years 
were  spent  in  dig' 
nified  retirement, 
in  which  he  giive 
himself  up  to  wriU 
ing  and  study.  He 
died  on  Decem- 
ber 6.  1869.  aod  ^ 
waa    buried    in  ,1 — 


IN  MEMORY  OF  WINNIK  DAVIS 
The  monument  to  the  "DauBhter  of  th«  Con- 
federacy," at  Richmond. 

but  in  1893  his  body  was  removed  to  Rich- 
mond, where  a  monument  has  been  erected  to 
hig  memoiy.  In  the  same  city  is  a  monument 
to  bis  daughter  Winnie.  In  1844  he  had  mar- 
ried a  daughter  of  William  B.  Howell,  son  of 
Governor  Howell  of  New  Jersey.  This  gifted 
woman,  whoee  noble  spirit  matched  her  hue- 
band's,  wrote  an  extxllent  biography  of  the 
great  Southern  leader.  b.cb. 

The  foIlowlnK  books  will  be  Interesting  to  thoae 
traiTioK  a  fuller  uceount  of  Jefforflon  Davis'  ex- 
IierleaceB:  Craven's  Priaott  I.lfe  of  Jefferton 
Dat>4«,  and  the  blographleB  of  Dodd  and  Alfrlend. 

Belated  Babjeefa.     The    following   articles    In 
these   volumes   will   make    more    clear    certain 
phases  In  the  career  of  JelFerson  Darls: 
Black  Hawk  Monterey,  Battle  of 

Calhoun.  John  C.  Nullification 

Compromise  of  1S50  Secession 

Confederate  States  of       Squatter  Soverelsnty 

America.  States'  Rights 

Fort  Monroe  War  of  Secession 

Mexican  War 

DAVIS,     Rebecca    HAimiNo    and    Richard 
Hakdimq,    mother  and  son,   two  writers   who 
have  won  digtinctioo  in  current  American  Ut- 
erature. 
108 
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Rebecca  Harding  Davis  (1831-1910)  was  the 
wife  of  L.  Clarke  Davis,  editor  of  the  Phila- 
delphia Jni/uirer.  Her  first  atorj'.  Life  in  the 
Iron  Mille,  published  in  the  AtUmlic  Mortlhlv 
in  1861,  attracted  wide  attention  because  of 
its  realism,  and  it  marked  the  introduction  of 
a  new  theme  in  American  fiction — the  labor 
question.  She  contributed  to  several  current 
publications,  notably  The  Youth's  Compamon, 
winning  fame  through  her  interesting  stories 
for  young  people.  Among  her  books  are  A  Lain 
UiUo  Herself,  Kilty's  Choice,  Dallas  Galbraith, 
Kent  Hampden  and  Bila  of  Gossip. 

fiichaid  Harding  Davis  (1864-1916)  held  high 
rank  among  modem  short-story  writers  and 
as  a  war  correspondent.  He  was  born  in 
Philadelphia,  Pa.,  and  was  educated  at  Johns 
Hopkins  and  Lehigh  universities.  His  real 
foundation  for 
his  literary  work, 

his  experience  as 
a  reporter  in 

Philadelphia   i 

spondent  for  the  t 
London  Time 
and  the  Ne 
York  Herald 
the  TurkisI 
Greek,  Spanish- ^^'^f*-*^^  warding  da  VIS 
American,  Boer  and  Ruaso-Japanese  wars  and 
in  the  early  months  of  the  War  of  the  Nations. 
While  on  the  tatter  assignment  he  proved  him- 
self one  of  the  greatest  of  war  correspondents. 
He  was  a  trained  and  alert  observer,  and  drew 
his  word  pictures  with  bold  and  telling  strokes, 
revealing  a  keen  sense  of  the  dramatic  and  a 
gift  for  vigorous  and  picturesque  phrasing. 

Among  the  best-known  of  his  stories  are 
Ramon's  Folly,  a  tale  of  the  adventures  of  a 
young  officer  at  a  United  States  army  post,  and 
The  Bar  Sinister,  a  remarkable  story  of  a  dog. 
Other  notable  titles  are  Van  Bibber  and 
Others.  Soldiers  of  Fortune,  Captain  Macklin, 
The  Man  Who  Could  Not  Lose  and  The  Lost 
Road.  His  books  of  travel  and  stories  of  his 
war  experiences,  which  have  all  the  admirable 
qualities  of  his  fiction,  include  Cuba  in  War 
Times,  With  Both  Armies  in  South  Africa  and 
The  Congo  and  the  Coast  of  Africa.  He  has 
also  written  several  plays,  among  which  are 
The  Taming  of  Helen,  The  Dictator  and  Black- 

DAVITT,  dav'il,  Michael  (1846-1906),  an 
Irish  political  leader,  founder  of  the  Irish  Land 
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League.  His  parents  had  been  evicted  from 
their  home  for  non-payment  of  rent  when  he 
was  a  child.  This  event  embittered  his  whole 
life,  and  aroused  in  him  a  hatred  of  ever3rthing 
English.  While  working  in  a  cotton  mill  in 
Lancashire  he  lost  his  right  arm.  He  found 
work,  however,  in  a  printing  office  and  edu- 
cated himself  in  his  spare  time.  He  visited 
America  several  times  to  obtain  assistance  in 
the  organization  of  the  Land  League,  and  in 
1870  was  sentenced  to  fifteen  years'  imprison- 
ment for  bringing  arms  into  Ireland.  Liberated 
in  1877,  he  still  continued  his  bitter  campaign 
against  landlordism  and  was  again  imprisoned. 
He  was  elected  to  Parliament  on  several  occa- 
sions, but  was  refused  admission.  Later  he 
was  returned  unopposed,  but  bankruptcy  ne- 
cessitated his  resignation.  He  was  a  prolific 
writer,  but  his  bitterness  shows  clearly  in  all 
his  works.  His  writings  include  Defense  of  the 
Land  League  and  Leaves  from  a  Prison  Diary, 

DAVY,  da'vi,  8m  Humphry  (1778-1829),  an 
English  chemist  whose  invention  of  a  safety 
lamp  for  use  in  mines  is  one  of  the  greatest 
gifts  of  science  to  mankind.  At  the  age  of 
twenty-two  he  was  appointed  lecturer  to  the 
Royal  Institution  of  London,  and  a  year  later 
was  made  its  professor  of  chemistry.  His  re- 
searches and  experiments  gained  for  him  a 
great  reputation.  At  a  time  when  England 
and  France  were  at  war  he  was  invited  to  visit 
the  latter  country,  and  there  he  was  received 
with  the  greatest  respect.  He  was  knighted  and 
married  a  lady  of  great  wealth,  and  was  thus 
enabled  to  devote  all  his  energies  to  scientific 
research.  He  decomposed  potash,  soda  and 
strontia  and  set  free  the  metals  which  form  the 
base  of  this  large  group  of  compounds.  This 
achievement  placed  him  above  all  other  chem- 
ists of  his  time.  After  thoroughly  investigating 
fire  damp,  he  produced  the  Davy  lamp,  which 
made  miners  comparatively  safe  from  explo- 
sions. His  brilliant  assistant,  Michael  Faraday, 
succeeded  him  at  the  Royal  Institution,  and 
carried  to  a  successful  termination  many  ex- 
periments begim  by  him. 

DAWSON,  or  DAWSON  CITY,  the  seat  of 
government  for  Yukon  Territory  and  the  com- 
mercial center  of  the  Klondike  region.  It  is 
located  on  the  right  bank  of  the  Yukon  River,^ 
at  its  confluence  with  the  Klondike.  It  is 
about  fifty  miles  east  of  the  Alaska  boundary, 
360  miles  in  a  straight  line  northwest  of 
ray.  A  railway  is  in  operation  to  Bo- 
Ive  miles  distant.  During  the  sum- 
iths  steamers  run  from  Dawson  to 


White  Horse,  460  miles  southeast,  the  head 
of  navigation  on  the  Yukon  River  and  the 
terminus  of  the  White  Pass  and  Yukon  Rail- 
way, and  in  winter  there  is  connection  over- 
land by  sleighs  and  stage  coaches. 

Dawson  owes  its  existence  to  the  discovery 
of  gold  on  Bonanza  Creek  on  August  16,  1896. 
A  town  sprang  up  almost  over  night,  and  when 
the  gold  rush  was  at  its  height  its  population 
was  not  far  from  20,000.  The  town  is  still 
the  receiving  and  supply  center  for  the  Klon- 
dike, and  in  many  ways  is  a  typical  mining  cen- 
ter, though  there  has  never  been,  even  in  the 
feverish  days  of  1896  and  1897,  lawlessness  and 
violence  to  the  extent  usually  characteristic  of 
such  communities.  Order  is  maintained  by  the 
Royal  Northwest  Mounted  Police.  Dawson 
was  incorporated  in  1899,  surrendered  its  char- 
ter in  1903,  and  was  again  incorporated  in  1914. 
It  was  named  for  George  M.  Dawson,  a  dis- 
tinguished Canadian  geologist  (see  below). 
Population  in  1911,  3,013;  in  1916,  about 
4,000.  03. 

DAWSON,  Sib  John  Wiluam  (1820-1899),  a 
Canadian  geologist  and  educator,  for  nearly 
forty  years  principal  of  McGill  University, 
which  attained  high  rank  under  his  administra- 
tion. He  was  bom  of  Scotch  parents  at  Pictou, 
in  Nova  Scotia,  and  went  to  Scotland  to  study 
at  the  University  of  Edinburgh,  from  which 
he  was  graduated  in  1842.  After  his  return  to 
Canada  in  that  year  he  accompanied  Sir 
Charles  Lyell  on  several  geological  expeditions, 
and  made  a  special  study  of  the  fossil  forests 
of  the  coal  measures  of  Nova  Scotia.  From 
1850  to  1853  he  was  superintendent  of  educa- 
tion for  that  province,  and  in  1855  became  pro- 
fessor of  geology  and  principal  of  McGill 
University,  which  became,  largely  through  his 
efforts,  one  of  the  leading  universities  of  Amer- 
ica. Though  he  did  not  resign  this  position 
until  1893,  he  found  time  to  write  a  score  of 
of  books  and  scientific  monographs.  Partic- 
ularly in  the  field  of  Canadian  geology,  a  sub- 
ject on  which  he  wrote  often,  he  became  a 
recognized  authority.  Among  his  published 
works  are  Acadian  Geology;  Air-Breathers  of 
the  Coal  Period;  The  Dawn  of  Life;  The 
Canadian  Ice  Age,  and  The  Story  of  the  Earth 
and  Man,  Dawson  was  the  first  president  of 
the  Royal  Society  of  Canada  and  received 
honors  from  other  scientific  associations  in  all 
parts  of  the  world. 

His  son,  Georoe  Mercer  Dawson  (1849- 
1901),  was  also  distinguished  as  a  geologist  and 
explorer.     He  was  bom  at  Pictou,  and  was 
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educated  at  McGill  University  and  the  Royal 
Sdiool  of  Mines,  London.  In  1873  he  was 
appointed  geologist  and  naturalist  to  the  North 
American  Boundary  Commission,  and  in  1875 
became  a  member  of  the  stafif  of  the  geological 
survey  of  the  Dominion,  later  becoming  assist- 
ant director  and  in  1895  its  director.  He  was 
in  charge  of  the  Canadian  government's  Yukon 
survey  in  1887,  and  Dawson  City  is  named  for 
him.  In  1891  he  took  an  important  part  in 
the  arbitration  of  the  controversy  regarding 
the  seal  fisheries  in  the  Bering  Sea.  He  was 
the  author  of  many  scientific  papers  and  re- 
ports, especially  on  the  surface  geology  and 
mineral  formations  of  Northern  and  Western 
Canada.  g.hx. 

•DAY,  the  period  of  time  required  for  the 
earth  to  make  one  revolution  on  its  axis,  or 
twenty-four  hours.  In  law  a  day  is  generally 
considered  to  extend  from  midnight  to  mid- 
night, but  a  husinesa  day  includes  only  the 
business  hours  customary  in  any  given  locality. 
Also,  day  may  mean  the  period  during  which 
the  Sim  is  shining  upon  a  given  portion  of  the 
earth,  or  the  period  of  daylight.  The  light 
is  called  day  and  the  darkness  night.  In  the 
temperate  and  the  polar  regions  the  days  and 
nights  vary  in  length;  at  the  equator  they  are 
of  equal  length.    See  Seasons. 

For  business  and  all  other  ordinary  purposes 
in  most  parts  of  the  world  the  day  of  twenty- 
four  hours  is  divided  into  two  periods,  the 
forenoon  (a.m.)  extending  from  midnight  to 
noon,  and  the  afternoon  (p.  m.)  extending  from 
noon  to  midnight.  The  railroads  in  Western 
Canada  arrange  their  schedules  on  a  twenty- 
four  hour  day,  numbering  the  hours  from  one 
o'clock  A.M.  to  twenty-four  o'clock.  The 
twenty-foiur  hour  day  is  also  official  in  France. 

Astronomers  use  a  day  measiired  by  the  time 
required  for  the  earth  to  make  a  complete 
revolution  on  its  axis  in  reference  to  a  fixed 
star.  Since  the  star  is  so  far  away  that  the 
movement  of  the  earth  in  its  orbit  is  practically 
unnoticeable  in  reference  to  it,  this  day  is  a 
little  shorter  than  our  civil  day  of  twenty-four 
hours.  It  is  exactly  23  hoiu^,  56  minutes,  4.098 
seconds,  and  is  known  as  the  sidereal  day.  In- 
stead of  writing  1  p.  m.,  the  astronomers  would 
write  the  thirteenth  hour. 

The  Babylonians  began  the  day  at  sunrise, 
the  Jews  at  sunset,  and  the  Egyptians  and 
Romans  at  midnight.  The  Chinese  divide  the 
day  into  twelve  periods  of  two  hours  each. 

DAY,  Wilulam  Rufus.  See  illustration,  with 
biography,  in  article  Supreme  Court. 


DAY  LILY,  a  hardy,  sim-loving,  lilylike 
plant  whose  beautiful  tawny-orange,  white  or 
blue-lilac  blossoms  live  but  from  the  rise  of 
sun  to  its  setting.  So  the  appropriate  family 
name,  Hemerocallie,  from  the  Greek,  meaning 
beautifid  for  a  day,  suggested  the  popular 
name. 

The  day  lily  is  a  native  of  Europe  and  Asia, 
but  it  has  been  cultivated  in  America.  Away 
from  gardens  and  in  a  wild  state  the  orange- 
colored  species,  especially,  is  seen  along  streams 
and  in  meadows,  masses  of  sunshine  among  the 
weeds,  from  New  Brunswick  to  Virginia  and 
from  Ontario  to  Tennessee. 

Long  leaves,  in  some  species  grasslike,  spring 
from  fleshy,  fibrous  roots.  The  flowers  appear 
in  loose  clusters  at  the  top  of  a  leafless  stalk 
three  to  five  feet  high,  six  or  twelve  in  a 
cluster,  two  or  three  opening  each  day.  They 
are  funnel-shaped,  like  a  lily,  six-parted,  with 
six  stamens  and  long-stalked,  heavily-pollened 
anthers.  Day  lilies  are  hardy,  easy  to  culti- 
vate, and  in  good  rich  soil  in  a  moist  shady 
spot  make  excellent  border  plants,  giving  a 
continuous  wealth  of  blossoms  from  June  to 
September.  For  explanation  of  botanical 
terms,  see  Flowebs. 

DAY 'TON,  Ohio,  a  leading  manufacturing 
city  and  the  county  seat  of  Montgomery 
County.  It  is  situated  in  the  southwestern  part 
of  the  state,  on  the  east  bank  of  Great  Miami 
River,  at  the  point  where  it  receives  the  waters 
of  Mad  River;  it  is  also  on  the  Miami  &  Erie 
Canal.  Cincinnati  is  sixty  miles  southwest, 
Columbus  is  seventy-two  miles  northeast,  and 
Toledo,  147  miles  slightly  northeast.  The  city 
is  served  by  the  Cleveland,  Cincinnati,  Chicago 
&  Saint  Louis;  the  Cincinnati,  Hamilton  & 
Dajrton;  the  Pennsylvania;  the  Dajrton  & 
Union,  and  the  Erie  railways;  and  seven  elec- 
tric lines  center  here.  The  rivers  are  spanned 
by  five  concrete  bridges.  Dayton  has  a  grow- 
ing population,  chiefly  American,  which  in- 
creased from  116,577  in  1910  to  127,224  in  1916. 
The  area  exceeds  fifteen  and  a  half  square 
miles. 

Industrial  Enterprise.  Da3rton,  though  fifth 
in  population  among  the  cities  of  the  state  in 
1910,  ranked  third  in  invested  capital  for 
manufacturing,  in  the  value  of  manufactured 
products  and  in  the  number  of  workmen  em- 
ployed. One  of  the  chief  factors  of  prosperity 
is  the  abundant  water  power  afforded  by  Mad 
River,  through  hydraulic  canals.  The  sur- 
rounding country  is  an  agricultural  district, 
fruits,  vegetables  and  tobacco  being  extensively 
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cultivated.  Limestone  and  marble  quarries 
produce  large  supplies  of  excellent  building 
material.  Dayton's  manufacturing  industries 
are  numerous,  varied  and  extensive;  m&ny 
factories  employ  from  500  to  2,500  people.  The 
National  Cash  Register  Company  and  the 
railroad  car  factories  lead  in  extent  of  manu- 
facture. Agricultural  implements,  architectural 
iron  work,  sewing  machines,  foundry  products, 
automobiles,  computing  scales,  paper,  cotton 
and  woolen  goods  and  linseed  oil  are  other 
important  products. 

Homes,  Parks  and  Boulevards.  Dayton  is 
an  attractive  city  that  suggests  the  home- 
lover.  There  are  a  dozen  or  more  building 
associations,  its  interest  in  these  institutions 
being  greater  than  that  of  any  other  city  of 
its  size.  A  large  number  of  $20,000  homes  have 
been  built  by  this  method.  Its  streets  are 
broad,  some  being  180  feet  wide;  Miami  and 
Robert  boulevards  and  the  park  boulevard 
along  the  river  are  especially  attractive.  Day- 
ton's park  system  covers  an  area  of  about  700 
acres  and  includes  Cooper,  Van  Cleve,  Mc- 
Kinley  and  McCabe  parks  and  White  City. 
There  is  also  access  to  the  grounds  (640  acres) 
of  the  National  Military  Home,  which  accom- 
modates about  6,000  war  veterans.  A  hand- 
some soldiers'  monument  is  one  of  the  attrac- 
tions of  the  city. 

Buildings  and  Institutions.  The  most 
notable  buildings  are  the  Federal  building, 
erected  in  1913  at  a  cost  of  $1,000,000,  the 
Union  Station,  opened  to  the  public  in  1900, 
the  old  courthouse,  modeled  after  the  Parthe- 
non, with  a  large  annex,  and  Memorial  Hall. 
Dayton  State  Hospital,  the  insane  asylum, 
Miami  Valley  Hospital  and  Saint  Elizabeth's 
Hospital  are  among  the  benevolent  institutions. 
The  Y.  M.  C.  A.  building  cost  $600,000.  There 
are  about  100  churches,  many  of  them  of  un- 
usual architectural  beauty,  and  some  fine  ho- 
tels, bank  and  office  buildings. 

Education.  Besides  its  public  school  system 
the  city  has  Notre  Dame  Academy,  Saint 
Mary's  College,  Bonebroke  Theological  Sem- 
inary, Central  Theological  Seminary,  a  manual 
training  school,  twelve  parochial  schools  for 
Roman  Catholics  and  Lutherans  and  four  busi- 
ness colleges,  one  of  which  was  established  in 
1860.  The  first  library  incorporated  in  the 
state  was  established  at  Dajrton  in  1805.  The 
public  library  and  museum,  in  Cooper's  Park, 
contains  100,000  volumes  and  is  supplemented 
by  two  branch  libraries. 

♦ory.     In  November,   1796,  the   present 


city  of  Dayton  was  laid  out  by  General  Israel 
Ludlow  and  a  party  of  Revolutionary  soldiers. 
It  was  incorporated  in  1805  and  named  for 
General  Jonathan  Dayton,  one  of  the  first  set- 
tlers. The  city  charter  was  granted  in  1841. 
An  epidemic  of  cholera  visited  Dayton  in  1849, 
and  it  has  been  damaged  by  floods  several 
times;  the  most  serious  disaster  from  this 
source  occurred  in  March,  1913,  when  the  city 
sustained  a  loss  of  $128,000,000.  Within  two 
weeks  a  fund  of  $2,000,000  was  raised  by  public- 
spirited  citizens  for  flood  prevention.  A  plan 
is  under  way  to  obviate  even  lesser  dangers 
throughout  the  Miami  Valley  by  a  system  of 
dry  reservoirs,  the  construction  of  which  will 
cost  about  $20,000,000.  Dayton  adopted  the 
commission  form  of  government  in  1913.  live 
elective'  officers  appoint  a  city  manager,  who 
is  personally  responsible  for  the  administration 
of  the  government  (see  Citt  Manager).    w.q.l. 

DEACONESS,  de'k'neaa,  a  member  of  a' 
religious  Order  connected  with  several  of  the 
Protestant  churches.  The  Order  is  composed 
of  women  who  devote  their  lives  to  serving  the 
people  under  the  direction  of  the  Church,  in 
special  fields  in  which  pastors  cannot  work. 
They  have  definite  centers  of  work  called 
deaconess  homes,  where  they  live  as  communi- 
ties and  where  those  who  need  their  services 
are  always  able  to  find  them.  Their  chief 
duties  consist  in  nursing  the  sick  who  cannot 
pay  for  such  assistance  and  in  ministering  to 
the  spiritual  and  material  necessities  of  the 
distressed  and  needy.  The  members  usually 
wear  a  distinguishing  costume,  though  it  is 
inconspicuous,  but  they  do  not  take  any  vows 
as  to  time  of  service.  They  are  required  to 
take  a  two-years'  course  of  study  in  special 
training  schools  to  prepare  them  for  their 
work  and  are  inducted  into  the  Order  by  the 
authorities  of  the  Church  to  which  they  belong. 

The  deaconess  movement  was  inaugurated 
in  modem  times  in  the  first  half  of  the  last 
century  by  Pastor  Fliedner  of  the  United 
Evangelical  Church  of  Prussia.  The  first 
deaconess  home  in  America  was  established  by 
the  Lutheran  Church  in  New  York  in  1852. 
The  next  was  founded  by  Saint  Andrew's  Epis- 
copal Church  in  Baltimore  in  1855.  In  1888 
the  General  Conference  of  the  Methodist  Epis- 
copal Church  authorized  the  establishment  of 
the  Order,  and  the  first  Methodist  deaconess 
home  was  founded  in  Chicago.  The  Order 
was  given  a  warm  welcome  by  this  Church, 
which  now  is  far  in  the  lead  of  all  other  de- 
nominations in  deaconess  work. 
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DEAD-LETTEB  OFFICE,  a  divuion  of  the 
Postoffice  Department  of  a  country,  where  all 
mail  matter  which  is  unclaimed  or  cannot  be 
delivered  is  seat  from  the  local  post  offices 
throughout  the  country.  This  matter  includes 
letleiB  and  packages  which  have  remained  for 
one  month  uncalled  for;  all  that  are  imper- 
fectly addresed  or  are  without  stamps,  unless 
sender  is  known;  also  all  articles  barred  from 
the  mails— liquids,  live  animals  and  explosives. 
Excluded  from  the  above  are  all  pieces  of  un- 
delivered mail  matter  which  bear  the  names 
of  the  senders  and  can  thus  be  returned  to 
them. 

The  amount  of  mail  matter  which  the  Dead- 
Letter  Office  of  the  United  States  receives  runs 
into  millions  of  pieces  annually.  Statistics  for 
a  recent  year  show  that  7,500,000  pieces  of 
undeliverable  mnil  were  sent  to  the  Dead- 
Letter  Office,  5,400,000  of  this  number  being 
letters  and  parcels.  Over  250,000  of  the  letters 
contained  money,  checks,  notes  and  money 
orders.  Of  these  the  government,  by  opening 
letters  and  packages,  was  able  to  return  to  the 
sendeiB  sums  amounting  to  tl, 150,000.  There 
was  still  left  in  the  government's  handa  (15.000, 
which  was  added  to  the  revenue  of  the  postal 
department  because  its  ownership  could  not 
be  esUblisbed.  Over  4,000,000  pieces  were  de- 
stroyed because  they  were  without  names. 
Thousands  of  misdirected  magazines  and  news- 
papers are  distributed  among  the  hospitals  of 
Washington  yearly. 

This  department  of  the  postoffice  is  under 
the  control  of  the  First  Assistant  Postmaster- 
General.  Until  January  I,  1917,  the  Dead- 
Letter  division  was  controlled  entirely  from 
Waahi[^:ton,  but  on  that  date  three  branches 
were  established — at  New  York,  Chicago  and 
San  F^ncisco — to  handle  all  dead-Iett«r  ma- 
terial within  specified  cones. 

DEAD  SEA,  a  salt  lake  or  sea  in  the  south- 
eastern comer  of  Palestine,  wholly  unlike  any 
other  body  of  water  in  the  world.  It  lies  at 
the  bottom  of  the  deepest  "fault"  or  fracture 
of  the  earth's  surface  in  the  world— 1,310  feet 
bdow  sea  level.  The  River  Jordan,  the  most 
noted  stream  in  history,  flows  into  it  from  the 
north  through  a  rapidly  descending  valley.  On 
the  east  the  white  limestone  walls  of  the  plain 
of  Moab  rise  abruptly  4,400  feet  above  it, 
while  the  plateau  of  Judea  towers  half  that 
height  on  the  west. 

The  lake  itself  is  about  forty-seven  miles 
long  and  ten  miles  wide,  with  an  area  of  300 
■quare    milos.      The    water    contains    ^lout 
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twenty-five  per  cent  of  solid  matter,  chiefly 
common  salt,  which  is  practically  double  the 

percentage  of  salt  in  the  Great  Salt  Lake,  Utah. 
It  is  nearly  six  times  as  salt  as  the  ocean  and 
so  dense  that  a  human  body  will  float  on  the 
surface.  Although  the  Jordan  pours  several 
million  gallons  of  fresh  water  into  the  Dead 
Sea  every  day  and  the  aea  itself  has  no  outlet, 
the  water  never  rises  any  higher  and  never 
grows  leas  salty.  This  condition  is  due  to 
evaporation,  because  the  heat  in  this  deep  cleft 
of  the  earth  is  very  intense.  There  is  not  a 
vestige  of  animal  life  in  the  sea  or  in  its 
vicinity,  and  no  vegetation  can  grow  there. 
Sulphur  and  rock  salt  and  lava  strew  its  shores. 
Poisonous  gases  escape  from  its  surface,  and 
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the  water  is  ill-smelling.  Altogether  there  is 
no  place  in  the  world  more  utterly  desolate 
and  repelling.  So  much  has  this  been  rec<^- 
nized  that  "Dead  Sea"  has  become  a  synonym 
for  evil  and  bitter  disappointment. 

It  has  a  long  history,  dating  away  back  into 
earliest  ages.  The  tradition  of  its  formation 
may  be  read  in  Genesis,  where  it  is  told  that 
the  wicked  cities  of  Sodom  and  Gomorrah  were 
destroyed,  after  the  escape  of  the  righteous  Lot 
and  his  family,  by  a  rain  of  fire  and  brimstone 
(perhaps  a  volcanic  eruption)  and  that  they 
were  covered  up  by  the  "Salt  Sea."  To  this 
day  the  Arabs  call  it  Bohr  Lut — sea  of  Lot. 
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DEAF  AND  DUMB,  or  DEAF-MUTES,  are 

those  persons  who  can  neither  hear  nor  speak. 
Those  who  are  bom  deaf  or  become  so  in 
infancy  suffer  from  the  additional  affliction  of 
dumbness  because  they  cannot  hear  others 
speak,  and  therefore  do  not  learn  to  articulate 
words.  Mutes  of  this  cla^s  are  to  be  dis- 
tinguished from  those  whose  lack  of  speech 
results  from  defects  of  the  speech  centers  in 
the  brain,  or  from  imperfect  organs  of  articula- 
tion. When  deafness  comes  upon  those  who 
have  already  learned  to  talk  they  retain  the 
power  of  speech,  though  the  voice  often  be- 
comes harsh  and  unnatural.  Mutes  who  are 
taught  to  articulate  words  do  not  acquire  a 
perfectly-natural  speaking  voice,  the  rising  and 
falling  inflections  which  give  variety  to  the 
speech  being  more  or  less  absent. 

Causes  of  Deafness.  The  deaf  are  grouped 
into  two  classes — those  who  are  bom  deaf  and 
those  who  lose  their  hearing  after  birth.  The 
former  are  afflicted  with  what  is  called  con- 
genital deafness,  or  deafness  from  birth;  the 
latter  with  accidental,  or  acquired,  deafness. 
In  the  first  case  the  harm  is  done  before  the 
birth  of  the  child,  who  suffers  from  what  is 
known  as  arrested  development.  In  some  in- 
stances, physicians  agree,  this  condition  exists 
as  a  family  trait,  due  to  alcoholism,  insanity 
or  certain  forms  of  disease,  notably  syphilis, 
and  the  deafness  is  transmitted  by  heredity. 
The  intermarriage  of  near  relatives,  who  in- 
herit similar  tendenciesp  to  disease,  is  a  very 
common  cause  of  deafness  at  birth.  It  is  esti- 
mated that  about  twenty-five  per  cent  of  the 
deaf-mutes  of  France  and  ten  per  cent  of  those 
in  the  United  States,  Canada  and  England  are 
the  children  of  near-related  parents. 

Acquired  deafness,  which  occurs  at  all  ages, 
may  be  permanent  or  temporary,  partial  or 
complete.  Sometimes  only  one  ear  is  affected, 
in  which  case  the  person  is  not  seriously  handi- 
capped. Acquired  deafness  is  often  a  process 
of  slow  development,  the  hearing  failing  grad- 
ually and  perhaps  never  ceasing  wholly,  though 
the  sufferer  may  hear  with  difficulty. 

These  varying  conditions  are  due  chiefly  to 
(a)  deposits  of  wax  in  the  ear,  which  touch 
the  membrane  of  the  drum;  (&)  inflammation 
of  the  lining  membrane  of  the  canals  (Eusta- 
chian tubes)  that  lead  from  the  upper  part  of 
the  throat  to  the  middle  ear  (see  Ear,  subhead 
Middle  Ear) ;  (c)  piercing  of  the  drum  mem- 
brane; id)  disease  of  the  middle  ear,  causing 
the  joints  of  the  small  bones  of  the  ear  (os- 
sicles)   to  stiffen   and   interfering   with  their 


movements;  (e)  disease  of  the  auditory  nerve 
or  of  the  brain,  whereby  some  of  the  auditory 
centers  are  affected;  (/)  other  diseases,  such  as 
spinal  meningitis,  scarlet  fever,  measles  or 
mumps,  which  affect  the  middle  ear.  Some- 
times a  violent  blow  upon  the  ear  causes  deaf- 
ness by  rupturing  the  drum,  and  a  constant 
noise,  as  that  in  a  machine  shop  or  the  inces- 
sant roar  of  battle,  may  produce  loss  of  hear- 
ing by  overstimulating  the  auditory  nerve. 

The  Education  of  Deaf -Mutes.  Historical, 
Shut  in  within  himself  and  unable  to  com- 
municate freely  with  his  fellows,  the  deaf-mute 
of  early  historical  times  was  a  pitiable  object, 
considered  by  the  law  to  have  no  more  intelli- 
gence than  a  madman.  The  Greeks  and  Ro- 
mans put  their  deaf-mutes  out  of  the  way  as 
so  many  useless  encumbrances,  and  in  France 
the  parents  of  these  unfortunates  regarded 
them  as  a  family  disgrace  and  shut  them  up  in 
convents  and  asylums.  It  would  seem  that 
Christ  was  the  first  to  have  compassion  on 
these  defectives,  for  among  His  works  of  mercy 
were  the  opening  of  the  ears  of  the  deaf  and 
the  loosening  of  the  tongues  of  the  dumb. 

Probably  the  first  person  who  attempted  to 
educate  the  deaf  was  an  English  bishop  of  the 
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seventh  century,  who,  according  to  a  story 
told  by  the  Venerable  Bede,  performed  a  mir- 
acle by  teaching  a  deaf-mute  to  talk.  Then, 
after  a  lapse  of  many  centuries,  an  Italian 
philosopher,     Jerome     Cardan      (1501-1576), 
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aroused  the  interest  of  the  public  in  the  sub- 
ject by  declaring,  authoritatively,  that  "writ- 
ten characters  and  ideas  may  be  connected 
together  without  the  use  of  sounds."  Cardan 
also  pointed  out  that  deaf-mutes  were  normal 
beings  in  intelligence.  Shortly  after  this  a 
Spanish  Benedictine  monk  gave  regular  in- 
struction to  the  deaf  and  dumb,  whom  he 
taught,  as  he  said,  "to  speak,  read,  write, 
reckon,  pray,  serve  at  the  altar,  know  Chris- 
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tian  doctrine  and  confess  with  a  loud  voice/' 
Another  Benedictine  monk,  Juan  Bonet,  pub- 
lished in  1620  what  is  probably  the  first  treatise 
on  the  education  of  deaf-mutes.  These  pioneer 
teachers  used  signs,  pantomime  and  finger- 
spelling. 

In  1648  the  first  English  treatise  on  the  sub- 
ject was  published  by  Dr.  John  Bulwer,  and 
the  movement  in  Europe  was  fairly  started 
with  the  establishment  of  a  school  for  poor 
deaf-mutes  in  Paris,  in  1760.  The  founder  of 
this  school,  Charles-Michel  de  1'  Ep6e,  is  one 
of  the  greatest  benefactors  the  deaf  have  ever 
had.  Eighteen  years  later  the  first  public  in- 
stitution was  opened  in  Leipzig.  It  was  not 
until  early  in  the  nineteenth  century,  however, 
that  the  education  of  the  deaf  and  dumb  was 
placed  on  a  sjrstematic,  organized  basis.  At  the 
present  time  institutions  for  the  deaf  are  main- 
tained in  practically  every  country  in  Europe, 
and  a  few  schools  have  been  opened  in  Japan 
and  China. 

In  America,  Connecticut  led  the  way,  the 
first  permanent  school  for  the  instruction  of  the 
deaf  being  opened  at  Hartford  in  1817.    A  few 


years  previous  to  this  an  unsuccessful  attempt 
had  been  made  to  found  such  a  school  in 
Virginia.  New  York  and  Massachusetts  were 
the  next  states  to  begin  the  systematic  edu- 
cation of  deaf-mutes,  and  now  every  state  in 
the  Union  has  one  or  more  institutions  in 
which  they  receive  instruction.  Public  day 
schools  for  the  deaf  are  maintained  in  Cali- 
fornia, Georgia,  Illinois,  Massachusetts,  Mich- 
igan, Missouri,  New  Jersey,  New  York,  Ohio, 
Oregon,  Texas,  Washington  and  Wisconsin.  In 
the  number  of  deaf-mute  institutions  the 
United  States  leads  the  countries  of  the  world, 
with  over  150  state  institutions,  public  day 
schools  and  private  schools.  Some  authorities 
believe  that  the  deaf  and  the  hearing  should 
be  taught  together  in  the  same  school,  interest- 
ing experiments  along  this  line  having  been 
made  in  Chicago,  Milwaukee  and  New  York. 

Schools  for  the  deaf  are  maintained  in  sev- 
eral cities  of  Canada,  particularly  Montreal, 
Quebec,  Toronto,  Winnipeg  and  Victoria. 

Attention  is  abo  being  given  to  the  develop- 
ment and  training  of  the  residual  hearing  that 
exists  in  the  cases  of  very  many  so-called  deaf- 
mutes.  This  is,  perhaps,  their  most  valuable 
possession,  as  it  supplies  the  only  normal  means 
of  access  to  the  speech  centers  of  the  brain. 
It  has  been  found  by  patient  effort  that  an 
amount  of  hearing  so  slight  as  to  be  over- 
looked by  the  average  physician  and  parent  can 
be  so  educated  as  to  develop  in  the  child's 
brain  a  considerable  ability  to  interpret  speech 
by  ear  and  to  modify  the  speaking  tones. 

Methods  of  Instruction.  The  education  of 
the  deaf  and  dumb  is  carried  on  by  means  of 
two  general  methods,  the  sign  and  the  articula- 
tion methods.  When  the  former  is  used,  ideas 
are  communicated  through  the  medium  of  ges- 
ture, facial  expression  and  pantomime,  and 
by  means  of  the  manual  alphabet,  whereby  the 
pupil  is  taught  to  spell  with  his  hands.  The 
two  forms  of  the  manual  alphabet,  the  one- 
handed  and  the  two-handed,  are  shown  in  the 
accompanying  illustrations. 

The  articulation  method  is  used  both  in  teach- 
ing the  deaf-mute  to  understand  what  is  said 
to  him  and  in  teaching  him  to  speak.  By 
watching  the  motions  of  the  lips  of  his  teacher, 
he  learns  to  interpret  what  is  said,  though  he 
cannot  hear  the  words.  This  method  of  inter- 
pretation is  known  as  lip  reading.  One  who 
has  acquired  a  mastery  of  it  can  understand  a 
public  lecturer,  if  he  is  not  too  far  from  the 
speaker,  and  also  the  utterances  of  the  actors 
in  a  moving-picture  play.    Those  who  have 
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always  heard  can  scarcely  appreciate  what  the 
mastery  of  lip  reading  means  to  a  deaf  person 
in  just  the  ordinary  routine  of  life.  Experience 
has  demonstrated  the  truth  of  what  theory 
indicates,  that  the  best  results  in  speech  and 
lip  reading  cannot  be  attained  by  the  deaf 
when  any  use  is  made  of  the  sign  language  or 
finger  spelling  during  the  educational  period. 
For  this  reason  the  use  of  silent  methods  of 
communication  is  steadily  decreasing  in  the 
schools  for  the  deaf,  and  in  ninety-five  of  the 
schoob  in  the  United  States  no  use  whatever 
is  made  of  the  sign  language  or  finger  spelling. 

Mutes  are  taught  to  speak  by  observing  the 
lips  and  other  vocal  organs  of  the  teacher,  and 
then  imitating  the  motions.  When  certain 
sounds  are  pronounced  the  pupil  touches  the 
teacher's  throat,  thus  being  better  able  to  imi- 
tate the  vibration  and  position  of  the  muscles. 
The  Wright  Oral  School  of  New  York  City  is 
one  of  the  best  oral  schools  for  the  deaf. 

The  Bell  system,  invented  by  A.  Melville 
Bell  of  Edinburgh  and  introduced  into  America 
in  1872  by  his  son  Alexander  Graham  Bell, 
consists  of  a  series  of  alphabetical  characters 
based  on  the  position  of  the  vocal  organs  when 
they  are  in  motion.  These  characters*  suggest 
to  the  eye  the  mechanical  process  of  speech  in 
the  formation  of  all  the  sounds  that  can  be 
uttered. 

For  many  years  after  schoob  for  the  deaf 
were  established,  pupils  were  not  admitted 
until  they  were  eight  or  ten  years  of  age. 
Gradually  it  was  realized  that  school  instruc- 
tion should  begin  at  about  five  years  of  age, 
but  the  years  between  birth  and  school  age 
were  practically  wasted,  from  the  standpoint 
of  language  acquisition.  Reeently,  a  body  of 
literature  has  become  available  for  the  instruc- 
tion and  guidance  of  parents  of  deaf  children 
in  their  training  at  home  before  they  are  of 
school  age.  Among  works  of  this  character 
are  John  D.  Wright's  What  the  Mother  of  a 
Deaf  Child  Ought  to  Know,  and  late  volumes 
of  the  Volta  Review,  published  in  Washington, 
D.  C,  by  the  Volta  Bureau. 

What  can  be  accomplished  in  the  education 
of  the  deaf  and  dumb  is  strikingly  shown  in  the 
achievement  of  Miss  Helen  Keller.  Though 
deaf  and  dumb  from  infancy  and  blind  after 
the  age  of  nineteen  months,  she  is  a  college 
graduate  and  successful  whter,  and  is  a  lecturer 
of  note.  jj).w. 

nonsuit  Garrett's  DirectionB  to  Parents  of  Deaf 
iMren;  Bell's  Deaf  Mute  Instruction  in  Relet- 
fcjp  the  Work  of  the  Public  BchooU. 


Related  Sabjects.  The  reader  is  referred  to 
the  following  articles  in  these  volumes : 

Bell,  Alexander  Graham  Keller,  Helen  Adams 
Bridgman,  Laura  Dewey  Sign  Language 

DEARBORN,  Henrt  (1751-1829),  an  Amer- 
ican soldier  and  physician,  bom  at  Northamp- 
ton, N.  H.,  distinguished  as  a  Revolutionary 
hero,  and  honored  by  having  Fort  Dearborn,  on 
the  site  of  Chicago,  named  for  him.  On  hear- 
ing of  the  Battle  of  Lexington  on  April  20, 
1775,  he  marched  to  Cambridge,  a  distance 
of  sixty-five  miles,  with  a  company  of  volun- 
teers and  was  made  a  captain.  He  served  at 
the  Battle  of  Bunker  Hill,  accompanied  Arnold 
to  Quebec  and  was  major  under  Gates  when 
Burgoyne  was  captured.  By  a  gallant  charge 
at  the  Battle  of  Monmouth  he  distinguished 
himself  and  his  regiment.  In  1780  he  took  part 
in  Sullivan's  Indian  expedition  in  Western 
New  York  and  was  in  the  final  Yorktown 
campaign.  He  was  twice  a  member  of  Con- 
gress, and  was  Secretary  of  War  in  Jefferson's 
Cabinet  (1801-1809).  Becoming  a  major-gen- 
eral in  the  War  of  1812,  he  was  honored  as 
senior  oflScer  of  the  United  States  army  until 
his  honorable  discharge  in  1815.  In  May,  1822, 
he  was  sent  as  minister  to  Portugal,  but  at 
his  own  request  was  recalled  after  two  years. 

DEATH.  In  all  plant  and  animal  life  there 
is  a  time  when  the  vital  functions  cease  to  exist. 
This  is  called  death.  The  physiologist  saya 
that  the  final  cause  of  death  in  man  is  the 
stopping  of  the  heart's  action,  which  results  in 
the  arrest  of  the  circulation  and  the  death  of 
the  bodily  tissues  through  lack  of  nourishment. 
The  average  person  thinks  of  death  as  the 
final  episode  in  the  drama  of  life;  compara- 
tively, he  pictures  life  as  a  long  line,  and 
death  a  mere  dot  at  the  end  of  it. 

When  Death  Begins.  As  a  matter  of  fact, 
death  begins  with  birth,  for  throughout  the 
span  of  life  every  part  of  the  organism  has 
its  period  of  vitality  and  decay,  and  in  con- 
tinuous succession  old  cells  are  destroyed  and 
new  ones  are  formed  in  all  the  bodily  tissues. 
Speaking  figuratively,  life  and  death  are  en- 
gaged in  a  struggle  that  ends  only  when  death 
is  finally  victorious.  Sometimes  death  is  aided 
by  disease,  accident  or  violence,  but  even 
when  man  lives  to  old  age,  life  must  finally 
succumb  to  tlie  forces  of  decay.  This  is  the 
period,  wrote  the  author  of  Ecclesiastes,  "when 
the  keepers  of  the  house  shall  tremble,  and  the 
strong  men  shall  bow  themselves,  and  the 
grinders  cease  because  they  are  few,  and  those 
that  look  out  of  the  windows  be  darkened." 
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Its  Meaning.  Man,  fascinated  by  the  spirit- 
ual meaning  of  death,  from  the  very  beginning 
of  time  has  fonnulated  theories  concerning  the 
great  "undiscovered  country,  from  whose  bourn 
ao  traveler  returns."  To  the  believer  in  the 
immortality  of  the  soul  death  is  what  Long- 
fellow expresses  so  beautifully  in  his  Retiomt' 

There  Is  no  Death !  what  seems  so  Is  trans[lIon ; 

This  life  of  morU!  breath 
I>  but  3  Euburb  of  the  Itfe  elyslan 

Whose  porta [  we  call  Death. 

,  It  is  instinctive  in  human  nature  to  believe 
that  the  soul  lives  again  after  the  death  of 
the  body.  For  some  of  the  theories  which  have 
had  their  origin  in  this  belief,  see  Immobtal- 
irr;  Tkamsmioration  op  the  Sotit>. 

In  Literatoie  and  Myth.  In  legend  Death 
has  uaually  been  personified  as  the  great  enemy 
of  mankind.  Sisyphus,  in  the  old  Greek  tale, 
bound  Death  in  chains  when  he  came  to  bear 
him  away,  and  no  one  on  earth  died  until 
Mara  came  and  (reed  the  captive.  In  Italian 
folklore  stories  Death  is  tied  up  in  a  bag  and 
corked  in  a  bottle  by  his  enemies.  A  German 
variation  of  this  tale  occurs  in  the  story  of 
Gambling  Hansel,  who  kept  Death  up  a  tree 
for  seven  yean.  In  Chaucer's  Canterbury 
Tale*  the  story  told  by  the  Pardoner  is  that  of 
three  roystcrers  who  planned  to  seek  out 
Death  and  slay  him  because  he  bad  killed  an 
old  comrade  of  theirs. 

Death  and  its  various  aspects  have  been  a 
favorite  theme  of  poets,  and  have  inspired 
many  passages  of  high  lyric  beauty.  It  is  an 
interesting  fact  that  poems  treating  of  death 
nearly  always  sound  the  optimistic  note,  and 
are  more  courageous  and  cheerful  in  tone  than 
many  whose  theme  is  life.  This  is  notably 
true  of  such  well-known  poems  as  Bryant's 
Thanaloptit  (whose  title  means  contemplation 
of  death).  Browning's  Prospke,  Tennyson's 
Crottinff  the  Bar  and  Stevenson's  Requiem,  and 
it  is  beautifully  illustrated  in  the  following 
lissa  from  an  Rngliah  poet,  William  E.  Henley 
<1S49-1S03) : 

So  be  my  paailns  r 

Hy  task  accomptlshed  and  the  Ions  day  done. 

Uy  waees  taken,  and  In  my  heart 

Borne  late  tark  slaKtnK. 

Let  me  be  gatherod  to  the  quJet  west 

The  sundown  splendJd  and  serene, 

IXath.  B.M.W. 

DEATH'S-HEAD  MOTH,  a  moth  of  the  in- 
teresting and  beautiful  family  of  sphinx  moths, 
ID  named  becauae  of  characteristic  pale-yellow 
marks  on  the  back  of  its  thorax.    The  resem- 
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blance  of  these  marks  to  a  skull  or  death's 
head  has  given  rise  to  many  superstitious  be- 
liefs. The  moth  has  a  thick,  hair-covered  body, 
and  wings  that  are  strong,  but  soft  and  downy, 
and  measure  four  or  five  inches  across.  The 
forewii^  are  brown,  spotted  and  marked;  the 
hind  ones  are  yellow,  with  two  black  bands. 
This  beautiful  night-flying  creature  often  enters 


DEATIfB-HELAJJ  MOTH 
This  Insect  frequently  grows  to  a  size  one-half 
larger  than  the  Illustration. 

bee  hives  for  honey.  There  ita  Bqueaking  noise 
frightens  the  bees  like  the  "voice"  of  the 
queen,  so  the  moth  is  not  killed  or  sealed  up 
as  are  other  robbers  of  hives. 

The  bright-yellow  caterpillar  of  this  moth, 
with  its  violet  stripes  and  blue  spots,  feeds  on 
leaves  of  potato  and  tomato  plants,  but  does 
less  harm  than  caterpillars  of  other  species. 

DEATH  VALLEY,  a  sandy  plain  about  fifty 
miles  long  and  thirty-five  miles  wide,  in  Inyo 
County,  Cal.,  close  to  the  border  of  Nevada. 
The  name  was  applied  by  a  company  of  emi- 
grants en  route  in  1849  to  California's  newly- 


LOCATION  OF  DEATH  VALLEY 
discovered  gold  fields.  Nearly  all  of  this  group 
of  adventurers  perished  in  the  desert  wastes. 
The  plain  is  about  210  feet  below  the  level  of 
the  sea  and  is  destitute  of  vegetation,  with 
the  exception  of  cacti  and  greasewood.    The 
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Panamint  mountain  range  encloeea  it  on  the 
west  and  shuts  out  the  Pacific  winds.  The 
Amargosa  and  Funeral  mountains,  suggesting 
its  tragic  story,  constitute  its  eastern  boundary, 
and  volcanic  ranges  of  a  brown,  yellow,  black 
and  red  color  make  up  the  surrounding  country. 

These  ranges  furnish  most  of  the  borax  used 
for  commercial  purposes  (see  Bobax).  Summer 
heat  rises  frequently  to  W  F.,  and  on  the 
mountain  summits  in  the  winter  the  ther- 
mometer often  falls  to  30^  below  xero.  There 
IS  little  animal  life  except  the  crow,  bussard, 
horned-toad,  jackrabbit  and  rattlesnake.  The 
wealth  of  the  valley  is  purely  mineral,  quarts 
rich  in  gold  having  been  found  along  the  trail 
taken  by  the  old  emigrant  parties,  the  "49-erB" 
referred  to  above.  Silver,  copper  and  lead  have 
been  found  in  paying  quantities;  and  coleman- 
ite,  taking  its  name  from  its  discoverer,  W.  T. 
Coleman,  has  been  found  rich  in  borax.  Hu- 
man society  in  this  valley  consists  principally 
of  roving  bands  of  Piute  Indians  and  a  few 
miners.  Tourists  should  not  attempt  to  cross 
this  valley  earlier  than  October  nor  later  than 
April. 

DEATHWATCH,  a  hard-bodied,  red-brown 
beetle  about  a  quarter  of  an  inch  long,  which 
lives  in  the  furniture  and  woodwork  of  houses. 
There,  knocking  its  hard  head  on  the  wood  to 
call  to  its  mate,  it  produces  the  peculiar  tick- 
ing sound  which  has  caused  superstitious  people 
to  believe  that  it  is  a  sign  of  death.  The 
larva  (young)  of  a  species  of  this  beetle  is  the 
familiar,  destructive  bookworm  (which  see).  A 
species  of  book-lice  is  also  called  deathwatch. 

DEBATE.  Chaucer,  Spenser  and  other  early 
English  writers  used  the  word  debate  in  the 
sense  of  fight  or  quarrel,  and  Shakespeare  in 
one  passage  speaks  of  men  "debating  with  the 
sword";  but  the  term  has  now  an  entirely  dif- 
ferent meaning.  While  two  speakers  or  sets 
of  speakers  who  are  formally  discussing  a  ques- 
tion battle  with  words  to  prove  their  points 
and  disprove  those  of  their  opponents,  they 
arc  not  disputing  or  quarreling;  they  are  sys- 
tematically arguing,  and  are  making  an  appeal 
to  reason,  not  to  prejudice,  sentiment  or  the 
emotions.    They  are  debating. 

Debate  differs  from  the  informal  and  form- 
less discussion  of  public  questions  that  is  often 
heard  around  the  dinner  table  or  in  places 
where  people  of  leisure  congregate,  in  that  it  is 
organised  argumerU,  The  speakers  are  armed 
with  facts  on  both  sides  of  the  question;  they 
present  their  points  in  logical  order;  they  are 
prepared  beforehand  to  shatter  the  arguments 


brought  up  by  the  opposite  side.  The  main 
purpose  of  a  debate  is  to  bring  out  the  truth. 
A  favorable  decision  won  by  trickery  and  not 
by  strength  of  argument  is  a  hollow  victoiy. 

Why  Debating  la  Beneficial.  Participation 
in  debates  gives  excellent  training  in  self- 
control.  The  good  debater  must  school  himself 
to  keep  his  temper  and  to  overcome  diffi- 
dence before  an  audience ;  he  must  forget  him- 
self and  keep  his  mind  on  the  points  at  issue. 
Debating  trains  one  to  meet  emergencies 
promptly  and  to  think  quickly,  and  this  in 
turn  demands  preparation.  To  meet  an  op- 
ponent's arguments  a  debater  must  have  his 
knowledge  systematized  and  his  facts  ready 
to  be  presented  at  a  moment's  notice.  Those 
who  become  practiced  in  debate  learn  to  ex- 
press their  ideas  in  clear  and  exact  language; 
their  judgment  is  trained,  and  their  faculty  for 
constructive  thinking  is  developed.  Not  the 
least  valuable  of  the  results  obtained  from 
practice  in  debating  is  the  ability  it  gives  one 
to  detect  false  and  inconsistent  reasoning.  The 
mind  schooled  to  think  clearly  and  logically 
will  not  be  misled  by  false  arguments  and  mis- 
applied facts. 

What  to  Debate.  Appropriate  subjects  iofc 
debate  are  to  be  found  in  every  branch  of, 
human  knowledge,  but  not  all  questions  are 
debatable.  A  subject  for  debate  must  admit 
both  of  affirmation  and  denial ;  that  is,  it  must 
not  be  all  one-sided,  nor  so  neutral  that  no 
decision  can  fairly  be  reached  for  one  side  or 
the  other.  The  following  is  an  example  of  a 
one-sided  subject:  Resolved,  That  Shake- 
speare toos  a  greater  poet  than  Longfellow. 
Shakespeare's  supremacy  is  so  obvious  a  fact 
that  the  negative  side  of  this  question  could 
not  well  be  sustained.  Suppose  the  subject 
should  read.  Resolved,  That  Shakespeare  was 
a  greater  poet  than  Dante,  Here  the  opposite 
sides  are  too  evenly  balanced,  for  it  is  gen- 
erally admitted  that  these  two  poets  are  practi- 
cally equal  in  greatness.-  A  subject  should  be 
stated  so  that  the  limits  of  the  question  will  be 
exactly  and  clearly  defined.  If  the  subject  for 
debate  be  the  restriction  of  immigration,  it 
should  be  definitely  stated  what  immigrants 
are  referred  to.  It  is  evident  that  a  law  which 
applies  to  the  Chinese,  for  instance,  could  not 
fairly  be  applied  to  immigrants  from  Europe. 

Proper  Topics  for  Debate.  Any  topic  for 
debate  may  be  stated  as  a  fact,  as  in  the 
examples  given  above,  or  as  a  question.  The 
following  list  contains  subjects  drawn  from 
various  fields,  all  of  which  are  suitable: 
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1.  I>oeB   the  study  of   mathematica   train   the 
mind   more   effectively   than   the   study   of   lan- 


2.  Is  fiction  more  ix>werful  than  drama? 

3.  Is  cultural  education  of  more  value  to  the 
average  person  than  Industrial  education? 

4.  Is  coeducation  in  hi^h  schools  desirable? 

5  Is  too  much  emphasis  placed  on  college  ath- 
letics? 

6.  Does  poverty  develop  character  more  than 
riches? 

7.  Is  the  press  more  influential  than  the  pulpit? 

8.  Should  the  moving  picture  theater  be  en- 
couraged? 

9.  Has  heredity  more  Influence  upon  character 
than  environment? 

10.  Is  city  life  of  greater  benefit  to  the  in- 
dividual than  country  life? 

11.  Is  compulsory  arbitration  of  labor  disputes 
wise  and  feasible? 

12.  Are  labor  imlons  beneficial  to  the  working 

13.  Should  wages  of  women  be  lower  than  those 
of  men  performing  the  same  service  in  the  same 
occupations? 

14.  Is  the  recall  of  public  ofllcials  an  infiuence 
for  good  In  political  life? 

15.  Is  state  [or  provincial]  prohibition  prefer- 
able to  local  option  in  dealing  with  the  liquor 
problem? 

16.  Should  vivisection  be  prohibited  by  law? 

17.  Should  women  be  granted  the  same  politi- 
cal rights  as  men? 

18.  Should  a  nation  maintain  a  large  standing 
army? 

19.  Ib  the  maintenance  of  large  standing  armies 
and  big  navies  Injurious  to  the  advancement  of 
world-wide  peace? 

20.  Was  President  Wilson  Justified  in  refusing 
to  recognize  Huerta's  government  in  Mexico? 

A  debate  is  always  opened  by  the  first 
speaker  for  the  affirmative  side,  who  states  the 
question  clearly  and  then  presents  his  argu- 
ments. The  first  speaker  for  the  negative,  who 
followB,  seeks  to  refute  the  arguments  of  the 
previous  speaker,  and  he  also  advances  argu- 
ments of  his  own.  He  is  followed  by  the  sec- 
ond speaker  for  the  affirmative,  and  so  on,  until 
all  have  presented  their  points.  Finally,  the 
first  debater  is  given  a  few  moments  for  clos- 
ing arguments. 

A  I>ebate  Outlined.  A  topic  of  present-day 
interest  and  one  which  is  suitable  for  school 
debating  societies  is  here  submitted,  together 
with  the  arguments  for  the  affirmative  and 
negative  sides  of  the  question: 

Be9olv€d,  That  the  organigation  and  mainte- 
nance of  labor  unUma  ahould  be  encouraged. 


AFFIRM  ATrVB 

1.  Labor  unions  are 
favorable  to  the  Inter- 
est of  the  working 
classes  and  protect 
them  In  their  rights. 
Workmen  who  are  not 
united  are  at  a  disad- 
vantage In  dealing  with 


NEGATIVE 

1.  Labor  unions  are 
detrimental  to  the 
members  because  they 
place  all  men  on  a 
common  lei'el,  regard- 
less of  ability.  Indi- 
vidual advancement  Is 
prevented   because  the 


employers,  for  the  lat- 
ter are  combined*  and 
they  have  control  of 
capital  and  machinery, 
and  therefore  of  indus- 
try. By  acting  in  uni- 
son members  of  labor 
unions  can  demand  and 
secure  better  wages 
and  shorter  hours,  they 
can  maintain  their 
wages  in  times  of  finan- 
cial depression,  and 
they  can  use  their  in- 
fluence to  secure  laws 
that  favor  labor. 

2.  Labor  unions  are 
advantageous  to  em- 
ployers. Business  rela- 
tions have  been  simpli- 
fied by  means  of  agree- 
ments as  to  hours  of 
labor,  wages  and  con- 
ditions of  emplosrment. 
Competent  employees 
may  always  be  ob- 
tained by  applying  to 
local  unions. 


8.  Labor  unions  pro- 
mote the  welfare  of  so- 
ciety. Dignified  labor 
conventions  have  taken 
the  place  of  disorderly 
and  unorganized  meet- 
ings of  workmen.  For- 
eign laborers  through 
the  unions  have  become 
Americanized  and  been 
made  useful  members 
of  society.  They  en- 
courELge  thrift  and 
economy ;  their  mem- 
bers are  insured  against 
death,  sickness  and  un- 
employment, relieving 
society  of  a  great  bur- 
den. The  character  of 
the  workmen  Is  ele- 
vated through  the  sen- 
timent of  mutual  as- 
sistance and  support, 
and  rules  against  idle- 
ness and  vice. 

4.  Methods  adopted  by 
labor  unions  are  Justi- 
fied because,  like^other 
organized  bodies,  they 
restrict  the  liberty  only 
so  far  as  it  Is  neces- 
sary to  bring  about  the 
desired  end,  which  In 
this  case  Is  the  better- 
ment of  labor  condi- 
tions. They  do  not  ar- 
bitrarily fix  a  uniform 
wage  rate,  but  a  mini- 
mum rate,  and  they 
leave  the  question  of 
higher  pay  for  better 
service  open  for  adjust- 
ment by  the  individual. 
Unions  do  not  Interfere 
with  the  rights  of  non- 
union men  to  work 
when  and  where  they 
please,  but  union  men 
are  justified  In  refus- 
ing to  work  with  non- 
union men  because: 

The  unions  expend  a 
great  amount  of  time, 
trouble  and  money  to 
bring  about  more  fa- 
vorable labor  c  o  n  d  i- 
tions,  and  It  Is  not  fair 
for  non-union  men  to 
share  benefits  without 
sharing  the  burdens. 


output  of  each  member 
is  limited.  Individual 
liberty  is  restricted  be- 
cause men  are  forced  to 
Join  the  unions,  they 
are  denied  the  right  to 
work  where  they  wish, 
and  are  forced  to  go  on 
strikes  even  when  it  is 
contrary  to  their  Judg- 
ment. 


2.  Labor  unions  are  in- 
jurious to  the  employer. 
They  restrict  his  rights 
as  an  individual  by 
dictating  whom  he 
shall  eniploy  or  dis- 
charge. They  infringe 
upon  his  right  to  buy 
material  by  placing 
boycotts  on  products  of 
non-union  labor.  In 
times  of  labor  disputes 
they  infringe  upon  his 
rights  as  a  property 
owner. 

3.  Labor  unions  are 
detrimental  to  the  pub- 

'  lie  welfare  because  they 
place  their  own  Inter- 
ests above  those  of  the 
public  by  interfering 
with  the  operation  of 
street  cars,  railroads 
and  other  public  utili- 
ties, during  strikes. 
Standards  of  citizen- 
ship are  lowered  by 
their  disregard  of  law 
and  order  at  such 
times.  By  ordering 
sympathetic  strikes 
without  just  cause  they 
bring  about  Industrial 
depression  and  disturb- 
ances, and  economic 
loss. 


4.  Labor  unions  are 
wrong  in  principle  be- 
cause they  aim  to  ac- 
complish a  legal  object 
in  an  Illegal  manner; 
that  Is,  by  ordering 
strikes  which  result  in 
loss  of  life  and  destruc- 
tion of  property,  by  de- 
manding the  discharge 
or  non-emplojrment  of 
non-union  men,  and  by 
violating  the  funda- 
mental rights  of  per- 
sonal liberty.  Labor 
unions  are  monopolies 
contrary  to  public  pol- 
icy and  should  be  con- 
demned. 
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DEBORAH,  deb' on,  a  prophetess  of  Israel 
during  the  period  of  the  Judges.  Women,  in  all 
the  world's  history,  in  pointing  to  others  of 
their  sex  who  have  accomplished  notable  things 
and  have  shown  themselves  capable  in  public 
affairs,  never  fail  to  mention  Deborah.  She 
was  known  as  a  "mother  in  Israel."  In  a  cam- 
paign to  deliver  Israel  from  the  Canaanites, 
whose  yoke  had  been  endured  for  twenty  years, 
she  joined  Barak,  the  leader  of  the  Dorthem 
tribes  of  Israel,  and  together  they  destroyed 
the  army  of  the  Canaanites  in  the  "plain  of 
Esdraelon  on  the  brook  Kishon."  The  Ca- 
naanite  leader,  Sisera,  fled  and  was  murdered 
in  his  sleep  by  Jael,  wife  of  Heber  the  Kenitc. 
Then  "the  land  had  rest  for  forty  years." 
Judges  V  gives  the  Song  of  Deborah,  telling 
of  joy  over  the  nation's  deliverance,  and  ia 
considered  one  of  the  finest  poems  in  the  Old 
Testament. 

DEBS,  EuoBNG  Victor  (1855-  ),  a  lead- 
ing American  Socialist,  who  has  several  times 
been  a  candidate  for  President  of  the  United 
States  on  the  Socialist  ticket,  and  who  is  known 
to  hundreds  of  thousands  of  Americans  as  an 
advocate  of  the 
rights  of  laboring 

born  in  Terre 
Haute,  Ind,,  was 
educated  in  the 
common  schools 
and  began  life  as 
a  locomotive  lire- 
man  on  the  Terre 
Haute  &  Indian- 
apolis Railroad. 
Hen« 


t  sold  gro- 
ceries    for    A 

wholesale    house.  eugenb  v. 

From  1879  to  1883  he  held  office  aa  city  clerk 
of  Terre  Haute,  and  in  1885  entered  the  In- 
diana legislature.  Eight  years  later  Deba 
organized  the  American  Railway  Union,  which 
under  his  leadership  won  an  important  strike 
on  the  Great  Northern  Railway  in  1894. 

He  was  also  the  prime  mover  in  the  great 
tifr-iip  of  Western  railroads  centering  in  Chi- 
cago in  1894,  which  was  broken  by  the  inUrfei^ 
ence  of  the  Federal  courts  and  by  the  vigor- 
ous measures  of  President  Cleveland.  In  July 
of  that  year  he  was  arrested  on  a  charge  of 
violating  a  Federal  injunction  in  connection 
with  the  strike,  and  was  sentenced  to  six 
months  in  jail.  WhUe  he  was  serving  his 
term  he  was  visited  by  a  Socialist  leader  and 
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given  various  Socialistic  works  to  read.  From 
that  period  dates  his  activity  as  a  member  of 
the  Socialist  party  in  the  United  States,  which 
chose  him  as  its  Presidential  candidate  in  1904, 
1908  and  1912. 

DEBT,  det,  is  that  which  is  due;  more 
strictly,  it  is  a  sum  of  money  due  from  one 
person  to  another.  Originally  the  law  regarded 
as  a  debt  only  thoee  claims  based  on  a  definite, 
expressed  agreement.  This  narrow  view  has 
long  been  abandoned,  and  a  debt  is  now  re- 
garded as  "all  that  is  due  a  man  under  any 
form  of  obligation  or  promise."  A  debt,  there- 
fore, may  be  created  by  a  special  contract  or 
by  an  ordinary  business  transaction. 

If  the  debtor — the  person  who  owes  money  ' 
— is  unwilling  or  unable  to  pay  the  debt,  the 
creditor  may  bring  suit  to  recover  his  money. 
This  is  a  civil  suii  (a  suit  of  one  citizen  against 
another),  and  ordinarily  resulta  in  a  judgment 
in  favor  of  the  plamtiEF,  and  the  debtor  usually 
has  to  pay  the  costs  of  the  suit.  If  the  court 
decides  that  the  defendant  does  not  really  owe 
the  alleged  debt,  the  costs  must  be  paid  by  the 
plaintiff.  If  the  debtor  fails  to  pay  after  judg- 
ment has  been  rendered  against  bim,  the 
creditor  may  appeal  to  the  sheriff  for  an 
execution  of  judgment,  and  may  seise  enough 
of  the  debtor's  property  to  pay  the  debt  and 
the  costs  of  the  process.  In  all  states  and  prov- 
inces some  of  the  debtor's  property  is  exempt 
from  seizure;  this  exemption  ranges  from  a 
house  and  lot  owned  by  the  debtor  and  used 
as  a  homestead,  to  a  small  amount  of  per- 
sonal property,  if  the  debtor  be  married;  the 
exemption  in  such  case  usually  is  not  more  than 
1400  in  value. 

Statute  of  Limitations.  Ordinarily  the 
courts  assert  that  a  debtor  should  pay  his 
debu  even  though  the  creditor  does  not  de- 
mand payment.  The  obligation  rests  on  the 
debtor.  On  the  other  band,  if  the  creditor 
makes  no  effort  to  collect  the  money  within 
a  certain  number  of  years,  the  debt  is  said  to 
be  oullavied  by  the  statute  of  limUationt.  If  a 
creditor  makes  no  effort  to  obtain  payment 
within  a  reasonable  time,  the  law  assumes  that 
there  may  have  been  a  good  reason  for  not 
doing  so  and  gives  the  debtor  the  benefit  of 
the  doubt  by  relieving  him  of  the  debt.  The 
tables  on  page  1725  show  the  number  of  years 
a  debt  may  run  in  the  United  States  and 
Canada  before  it  is  outlawed. 

ImpriMnment  for  Debt  and  Otlm  Puultict. 
The  laws  regarding  d^tora  have  changed 
greatly   with  the   progress   of  th«   t^es.     In 
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8 

ancient  times  the  debtor  was  handed  over  to 
the  not  usually  tender  mercy  of  his  creditors; 
in  Greece,  in  Rome,  among  the  Jews  and  even 
in  England  under  the  Saxons,  the  debtor  be- 
came in  name  and  in  fact  the  slave  of  his 
creditors.  During  the  Middle  Ages  the  man 
who  was  unable  to  pay  his  debts  received 
more  leniency.     Every  man  was  primarily  a 

In  Canada  (Years) 
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^  Under  seal,  10  yean.  A  Under  seal,  20  yean.  ^^  Six  yean  from  last  item,  id)  Justice  Court  judgments,  6  yean. 
QA  Witneased.  20  yean,  (e)  Twenty  yean  from  time  when  new  suit  may  be  brought,  wnich  is  15  yean  after  fint  judgment. 
W  Ceases  to  be  a  lien  after  the  period  unless  revived.     («)  Subject  to  renewal.     (/)  Not  of  record,  6  yean,     io)  No  limit. 

seldom  brought  the  creditor  the  money  he 
wanted,  and  the  debtor's  prison  gradually  be- 
came recognized  as  a  blot  on  the  penal 
system. 

Imprisonment  for  debt  is  still  allowed  in 
nearly  all  countries,  including  Great  Britain, 
Canada  and  the  United  States,  but  only  in 
such  exceptional  cases  as  involve  fraud,  false 
pretenses  or  other  statute  offenses.  For  ordi- 
nary debtors  the  terrors  of  prison  are  no  more. 
The  writings  of  Charles  Dickens  had  an  im- 
portant part  in  teaching  the  English-speak- 
ing world  the  horrors  and  the  uselessness  of 
the  debtor's  prison.  Imprisonment  for  debt, 
with  a  few  exceptions,  was  abolished  in 
France  in  1867,  in  England  in  1869,  in  Bel- 
gium in  1871,  in  Ireland  in  1872,  in  Switzerland 
in  1874,  and  in  many  other  countries  since 
then.  In  the  United  States  such  imprisonment 
has  been  abolished  by  the  statutes  of  the  indi- 
vidual states.  (See  Bankruptct,  which  is  a 
remedy  both  for  debtors  and  for  creditors.) 

Debt,  National.    See  National  Debt. 

DECALOGUE,  dek'alahg,  the  Ten  Com- 
mandments, comprising  the  whole  moral  law, 
which,  according  to  the  Old  Testament,  were 
"written  with  the  finger  of  God"  on  two  tables 
of  stone  and  given  to  Moses  on  Mount  Sinai. 
The  text  and  application  of  all  versions  are 
practically  the  same,  but  the  division  varies  in 
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soldier,  and  his  services  were  at  the  call  of 
his  overlord.  In  such  a  system  it  was  impos- 
sible to  allow  imprisonment  for  debt  to  break 
up  an  army.  As  the  feudal  system  declined 
and  trade  and  industry  became  more  impor- 
tant, the  debtor  was  again  subjected  to  harsh 
treatment.  The  uncertainties  of  business  made 
it  necessary  to  keep  a  strong  check  on  debtors, 
and  imprisonment  was  the  usual  penalty  for 
delinquent   debtors.     Imprisonment,  however, 
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diEFerent  churches.  For  example,  the  Roman 
Catholic  anaagement  combines  the  first  and 
second  commandments  and  divides  the  tenth 
into  two.  The  Hebrews  called  these  precepts 
the  "ten  words."  The  Greeks  adopted  the 
name,  for  the  Greek  deca  means  ten,  and  logot, 
a  word. 

DECATUR,  de  ka'tw,  III.,  named  for  Com- 
modore Decatur,  is  the  counter  seat  of  Macon 
County,  situated  in  the  central  part  of  the 
state,  thirty-eight  milea  east  of  Springfield 
and  173  miles  southwest  of  Chicago.  It  is  on 
the  Sangamon  River  and  on  the  Wabash,  the 
Illinois  Central,  the  Cincinnati,  Hamilton  & 
Dayton  and  the  Vandalia  railroads.  The  Itti' 
nois  Traction  System  operates  electric  service 
to  Springfield,  Peoria,  Bloomington,  Champaign 
and  other  cities,  In  1910  the  population  was 
31,140;  m  1916  it  was  estimated  at  39,S31.  The 
area  is  over  six  square  miles. 

The  city  has  Fairview,  Lincoln,  Nelson  and 
Torrence  parks,  a  Carnegie  Library,  a  hos- 
pital and  a  home  for  the  aged  and  orphans. 
Decatur  is  the  seat  of  James  Millikin  Uni- 
versity (Presbyterian),  a  coeducational  school 
founded  in  1901,  Excellent  railroad  accommo- 
dations have  given  Decatur  a  large  trade  in 
the  produce  of  the  surrounding  agricultural 
country  and  coal  from  mines  in  the  vicinity. 
The  important  industrial  plants  are  manufac- 
tories of  iron  products,  plumbing  supplies, 
water-works  equipment,  electric-light  fixtures, 
soda  founts  ins,  com  ehellers,  hominy,  com 
meal,  com  flour  and  starch. 

Decatur  was  settled  in  1830  and  was  incor- 
porated in  1836.  The  commission  form  of  gov- 
ernment was  adopted  in  1911.  The  water  works 
and  electric  light  plant  are  owned  and  operated 
by  the  city.  The  organisation  of  the  Grand 
Army  of  the  Republic  originated  at  Decatur 
with  the  creation  of  Post  1  on  April  6,  1866. 
.  DECATim,  Stephen  (1779-1820),  one  of  the 
most  daring  officera  in  the  American  navy  dur- 
ii%  the  early  period  of  United  States  history. 
In  1798  he  enlisted  as  midshipman,  was  pro- 
moted to  the  rank  of  lieutenant  the  following 
year,  and  in  1803,  during  the  war  with  Tripoli, 
took  command  of  the  Enlerprue,  which  waa 
then  a  part  of  the  Mediterranean  squadron. 
On  the  night  of  February  16,  1S04,  Decatur 
took  a  small  vessel,  the  Intrepid,  with  a  picked 
band  of  Americans,  into  the  harbor  of  Tripoli. 
set  fire  to  the  frigate  Philadelphia,  which  had 
been  captured  by  Tripohtan  pirates,  and  under 
_»  fierce  fire  from  the  enemy's  batteries  made 
way  back  to  the  fleet,  stationed  at  Syia- 
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ouae;  not  a  man  was  killed  and  only  one  was 
wounded.  This  act,  pronounced  by  the  Eng- 
lish Admiral  Nelson  to  be  the  "most  daring  of 
the  age,"  won  him 
a  sword  of  honor 
and  appointment 
as  captain. 

Early  in  the 
War  of  1812, 
while  eommand- 
ing  the  Uniled 
States,  he  cap- 
tured the  British  ' 
frigate  Macedtm- 
ton,  after  a  des- 
perate struggle. 
In  1813  he  was 
given  the  hon- 
orary title  of 
commodore  and  stephkn  d'ecatur 
placed  in  command  of  a  squadron  in  New 
York  harbor.  In  January,  1815,  while  attempts 
ing  to  run  the  British  blockade,  his  flagship, 
the  Pretident,  struck  on  the  bar  at  Sandy 
Hook  and  became  disabled.  Decatur,  forced 
into  a  fight  against  heavy  odds,  was  finally 
compelled  to  strike  bis  colors  and  was  taken 
a  captive  to  Bermuda. 

He  was  soon  paroled,  and  in  the  same  year 
took  command  of  the  operations  against 
Algiers,  Tunis  and  Tripoli,  forcing  those  coun- 
tries to  respect  the  rights  of  other  nations  on 
the  Mediterranean  (see  Barbabt  Stateb).  On 
his  return  to  the  United  States  he  was  made 
navy  comntissioner,  and  held  this  office  until 
his  death,  which  occurred  in  a  duel  with  Com- 
modore James  Barron.  Particularly  famous  is 
Decatur's  "toast": 

"Our  country !  In  her  Intercourse  with  foreign 
Dallona  may  she  always  be  in  the  right ;  but,  our 
country,   right  or  wrong." 

DECCAIT,  dek'an,  a  name  which  is  some- 
what' variously  applied  to  the  great  peninsula 
of  India.  In  a  general  sense  it  includes  the 
whole  of  Hindustan  south  of  the  Nerbudda 
River;  in  another  sense  it  is  restricted  to  the 
region  lying  between  the  Nerbudda  and  Kistna 
rivers.  The  British  government  considers  it 
as  within  the  larger  lintits  and  makes  it  in- 
clude the  great  Madras  and  Bombay  presi- 
dencies and  several  native  states.  The  region 
is  a  vast  plain,  700  miles  long  and  800  miles 
at  its  greatest  width.  Two  ranges  of  motmtains 
run  along  the  coasts,  known  as  the  Eastern  and 
Western  Ghats.  The  Deccan  contains  the 
densest  population  in  the  world.    See  India.     ' 


ECEHBER,  tlie  twelfth  iLnd  last 
fflODth  of  the  year,  often  represented  pictorially 
by  B.  veiy  old  and  feeble  Father  Time,  leaning 
on  8  ataS.  The  decern  of  its  name,  so  familiar 
to  even  the  beginning  Latin  student,  seems 
strange  aa  appUed  to  this  month,  for  it  meana 
ten;  but  in  the  old  Roman  days,  before  the 
leform  of  the  calendar,  December  was  the 
tenth  month.  By  the  time  the  change  was 
made  the  numerical  significaDce  of  its  name 
had  been  somenbat  lost  sight  of;  at  any  rate, 
no  learned  Roman  thought  it  of  enough  impor- 
tance to  call  for  correction.  One  alteration 
occurred,  however;  for  centuries  December 
had  had  but  twenty-nine  days,  but  Caenr 
added  two,  making  it  one  of  the  longest 
montha.  The  holly  is  the  special  flower  of 
this  month,  and  its  gem  is  the  turquoise.  Bee 
Cauendab. 

December'a  Place  is  the  Year.  The  first  of 
December  ia  generally  considered  to  begin  the 
winter  season,  but  in  reality  winter  does  not 
commence  until  December  22,  the  day  on  which 
the  sua  reaches  the  solstice  (see  Boianct)  and 
turns  back  for  it^  northward  jouniey.  In  the 
northern  hemisphere  that  is  the  shortest  day 
of  the  year,  in  the  southern  hemisphere,  the 
longest,  though  for  a  month  thereafter  there 
is  Uttle  perceptible  change  in  the  length  of 
the  days.  Though  December  is  frequently 
'  spoken  of  as  the  "frosty  month"  or  the  "icy 
month,"  it  ia  not  usually  the  coldest  of  the 
winter  montha,  nor  is  it  the  moat  cheerless, 
for  the  good  will,  the  crackling  fires  and  the 
holly  of  approaching  Christmas  seem  to  shed 
a  glow  over  all.  Hie  Romans  made  Vesta, 
goddess  of  the  hearth,  the  special  deity  of 
December,  and  this  seema  appropriate,  for  there 
ia  DO  time  when  hearth  fires  are  more  in  evi- 
dence or  irtien  they  have  a  greater  eignifi- 


Thp  grp'it  Chti.st.i.'in  fe.slival  of  Chrislma5 
(which  see),  celebrated  on  the  twenty-fifth,  ia 
the  chief  holiday  of  the  month;  indeed,  to  the 
children  at  least,  it  is  the  chief  holiday  of  the 
year.  The  thirty-first,  the  last  day  of  the  year, 
is  known  as  New  Year's  Eve,  and  often  par> 
takes  of  the  festivities  with  which  the  opeo- 
ing  of  the  new  year  ia  celebrated.  New  Eng- 
land has  set  apart  the  twenty-first  tor  special 
reverence,  and  calls  it  Forefathers'  Day.  On 
that  day  the  Pilgrims,  that  "band  of  exiles," 
"moored  their  bark  on  the  wild  New  England 
shore"  and  began  to  make  history  that  yet 
influences  the  entire  country. 

December  Ont-of-Door*.  This  is  one  of  the 
months  in  which  Nature  seems  to  be  resting, 
for  of  the  manifold  activities  of  summer  and 
autumn  there  remains  scarcely  a  trace.  This 
does  not  mean  that  the  month  has  no  interest- 
ing out-of-door  phases.  There  are  the  hardy 
evergreen  trees  and  the  holly — how  are  they 
able  to  live  and  be  so  cheerful  when  the  other 
plants  seem  practically  dead?  Why  has  not 
the  cold  driven  away  the  English  sparrows  and 
the  chickadees,  with  most  of  the  other  birdsT 
There  are  wonderful  "Jack  Frost"  traceries 
to  be  studied  on  the  windows  (see  Fttaer},  and 
beautiful  enow  crystals  to  be  examined  under 
the  microscope,  and  there  are  all  the  strange 
achievements  of  the  cold.  Why  is  not  the  ice 
in  the  brook  as  rippled  as  is  the  water  in  sum- 
mer time?  Since  cold  contracts,  why  does  the 
frozen  milk  push  its  way  up  out  of  the  bot- 
tle, and  why  does  freezing  water  crack  a 
pitcher?  The  child  can  do  no  better  than  to 
interest  himself  in  such  studies  as  these  in 
this  winter  month,  for  it  is  even  more  neces- 
sary than  in  the  summer  that  he  should  have 
plenty  of  out-of-door  air,  since  homes  are  not 
likely  to  be  as  well  ventilated  as  in  the  open- 
door  and  open-window  season.  a.hc  c. 
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DECEMBER 


Birthdays 


3.  Gilbert  Stuart.  1755 
Oeor^  B.  McClellan,   1826 

4.  Thomas  Carlyle,   1795 

6.  Martin  Van  Buren.  1782 
George  A.  Custer,  1839 

6.  John  S.  Mosby,  1833 

7.  Mary,  Queen  of  Scots,  1542 

8.  Ell  Whitney,   1765 
Henry  TImrod,  1829 

Joel  Chandler  Harris,  1848 

9.  John  Milton.  1608      , 

10.  William  Lloyd  Garrison,  1805 
Edward  Eggrleston,  1837 

12.  John  Jay,  1745 

John  S.  Macdonald,  1812 

18.  Phillips  Brooks,  1835 

14.  Tycho  Brahe,  1546 

Sir  Francis  Hincks,  1807 

15.  George  Romney,  1784 

16.  Jane  Austen,  1776 


17.  Ludwiff  von  Beethoven,  1770 
Sir  Humphry  Davy,  1778 
John  Greenleaf  Whlttler,  1807 

18.  Lyman  Abbott,  1835 
Edward  A.  MacDowell,  1861 

19.  Gustavus  Adolphus.  1594 
Edwin  M.  Stanton,  1814 

20.  Cyrus  Townsend  Brady,  1861 

21.  Thomas  k  Becket.  1117 
Benjamin  Disraeli,  1804 

22.  James  E.  Oglethorpe.  1696 

24.  Christopher   ("Kit")   Carson,  1809 

25.  Sir  Isaac  Newton,  1642 
Clara  Barton,  1821 

26.  Thomas  Gray.  1716 

27.  Johann  Kepler.  1571 

Sir  Mackenzie  Bowell,  1828 

28.  Woodrow  Wilson,  1856 

29.  William  E.  Gladstone.  1809 


Events 


1.  Hudson's    Bay    Company    transferred 

government  rights  to  the  Dominion, 
1869 

2.  Napoleon  crowned  emperor  of  France, 

1804 

Battle  of  Austerlitz,  1806 

Monroe  Doctrine  advanced  In  Presi- 
dent Monroe's  message  to  Congress, 
1823 

Austrians  occupied  Belgrade,  1914 

3.  Battle  of  Hohenlinden,  1800 
Illinois  admitted  to  the  Union.  1818 

5.  England    established    uniform    postal 

rate  for  letters.  1839 
Rome  was  made  the  capital  of  Italy, 
1870 

6.  Columbus  discovered  Haiti,  which  he 

named  Hispaniola.  1492 
JefTerson  Davis  died,  1888 
German    forces    captured    Bucharest, 

capital  of  Rumania.  1916 

7.  Cicero  assassinated,  43  B.  c. 

8.  Americans  began  siege  of  Quebec,  1776 
Chinese  adopted  Roman  calendar.  1911 
British  won  naval  victory  off  Falkland 

Islands.  1914 

9.  Confederation    formed    by    Australian 

colonies,    except   New    Zealand   and 
New  South  Wales.  1885 

10.  Mississippi  admitted  to  the  Union,  1817 
Sherman  s  army  took  Savannah,  (Geor- 
gia. 1864 

Wyoming  women  authorized  to  vote 
and  hold  office,  1877 

11.  Indiana  admitted  to  the  Union.  1816 

12.  Fort  George,  in  Canada,  abandoned  by 

the  United  States.  1812 
Sherman's  army  completed  its  march 

to  the  sea.  1864 
Japanese  invaded  Korea,  1894 
Delhi  made  capital  of  India,  1911 


13.  Sir  Francis  Drake  left  England  to  sail 

around  the  world,  1577 
Federals   defeated   at   Fredericksburg, 
1862 

14.  Alabama  admitted  to  the  Union.  1819 
16.  Hartford  Convention  assembled,  1814 

Alabama  Claims  Commission  convened 
at  Geneva,  Switzerland,  1871 

16.  Oliver   Cromwell    declared   Lord   Pro- 

tector for  life.   1653 
"Boston  Tea  Party,"  1773 

17.  Milan  Decree  Issued,  1807 

18.  Russian  squadron  entered  Port  Arthur, 

1897 
Egypt  proclaimed  a  British  protecto- 
rate, 1914 

20.  Texas   declared   itself   independent   of 

Mexico,  1835 

21.  Pilgrims  landed  at  Plymouth.  Massa- 

chusetts, 1620 

22.  Chino- Japanese  treaty  signed,  1905 
24.  Methodist  Episcopal  Church  in  Amer- 
ica organized.  1784 

Treaty  of  Ghent  signed,  1814 
26.  Washfngton  and   his  men  crossed  the 

Delaware.  1776 
26.  Battle  of  Trenton,  1776 

28.  Spain    recognized    Mexican    independ- 

ence. 1836 
Iowa  admitted  to  the  Union.  1846 
Women   given    permission    to   practice 

In  law  courts  of  Canada,  1892 

29.  Thomas  k  Becket  assassinated.  1170 
Texas  admitted  to  the  Union.  1845 
First  American  Y.  M.  C.  A.  established 

in  Boston.  1851 

30.  Gadsden  Purchase  arranged,  1863 

31.  Palmetto  flag  of  South  Carolina  raised 

over     United      States      arsenal      at 
Charleston,  South  Carolina.  1860 


For  Stvdy 


Chickadee 
Christmas 
Electricity 
English  Sparrow 
Fir 


Oas 

Holly 
Ice 

Mistletoe 

Nuts 


^E 


Orange 
Popcorn 
Squirrel 

Winter  heavens  ( 
Astronomy) 
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DECEMBER 


1.  December    drops    no    weak,    relenting 

tear. 
By  our  fond  summer  sympathies  en- 
snared. 
Nor  from  the  perfect  circle  of  the  year 
Can    even    winter's    crystal    gems    be 
spared.  Cranoh. 

2.  I  hold  it  true  with  him  who  sings 
To  one  clear  note  in  divers  tones 
That  men  may  rise  on  stepping-stones 
Of  their  dead  selves  to  higher  things. 

Tennyson. 

S.  Politeness  has  been  well  defined  as  be- 
nevolence in  small  things. 

Maoaulay. 

4.  Literature  Is  the  thought  of  thinking 

souls.  Carlyle. 

5.  Blow,  blow,  thou  winter  wind. 
Thou  art  not  so  unkind 

As  man's  ingratitude: 
Thy  tooth  is  not  so  keen. 
Because  thou  art  not  seen. 
Although  thy  breath  be  rude. 

8hake9p9are, 

6.  Theirs  not  to  reason  why, 

Theirs  but  to  do  and  die.     Tennyton, 

7.  The  very  perfection  of  manners  is  not 

to  think  about  yourself.     Whately. 

8.  All  work,  even  cotton-spinning,  is  no- 

ble; work  is  alone  noble.    Carlyle. 

9.  Thousands  at  his  bidding  speed. 
And  post  o'er  land  and  ocean  without 

rest; 
They  also  serve  who  only  stand  and 
wait  Milton. 

10.  Our  country  is  the  world;  our  country- 

men are  mankind.  Oarriaon. 

11.  The  stars  are  glittering  in  the  frosty 

sky 
Numerous  as  pebbles  on  a  broad  sea- 
coast.  Heavyeege. 

12.  Nature  does  well   whatever  task  she 

tries 
Because  obedient — there  the  secret  lies. 

Smith. 

13.  Good  manners   is   the  art  of  making 

those  people  easy  with  whom  we  con- 
verse. Bwift. 

14.  The  sweeping  blast,  the  sky  o'ercast. 
The  Joyless  winter  day. 

Let  others  fear ;  to  me  more  dear 
Than  all  the  pride  of  May.       Bume. 

15.  Obedience  is  better  than  sacrifice,  and 

to  hearken  than  the  fat  of  rams. 

Pealma. 

IS.  Politeness  is  to  do  and  say 

The  kindest  thing  in  the  kindest  way. 

17.  I  know  not  where  his  islands  lift 
Their  fronded  palms  in  air; 
I  only  know  I  cannot  drift 
Beyond  his  love  and  care. 

Whitticr. 


18.  When    another    speaks    be    attentive 

yourself  and  disturb  not  the  audi- 
ence. Waahington. 

19.  A  moral,  sensible  and  well-bred  man 
Will  not  affront  me,  and  no  other  can. 

Cowper. 

20.  The  soldier  who  executes  his  captain's 

commands  is  no  less  valuable  than 
the  captain  who  gives  the  order. 

Cervontes. 

21.  Wild  was  the  sky ;  the  wintry  sea 
Moaned     sadly     on     New     England's 

strand. 
When  first  the  thoughtful  and  the  free. 
Our  fathers,  trod  the  desert  land. 

Bryant. 

22.  Ay,  call  it  holy  ground. 

The  soil  where  first  they  trod ; 

They  left  unstained  what  there  they 

found — 
PYcedom  to  worship  Qod.      Hemane. 

23.  Obedience  alone  gives  the  right  to  com- 

mand. Emereon. 

24.  But  peaceful  was  the  night 
Wherein  the  Prince  of  light 

His  reign  of  peace  uix>n  the  earth  be- 
gan. Milton. 

26.  I  heard  the  bells  on  Christmas  Day 
Their  old,  familiar  carols  play. 
And  wild  and  sweet 
The  words  repeat 

Of  peace  on  earth,  good-will  to  men. 

Longfellow. 

26.  The  boast   of  heraldry,   the  pomp   of 

IK)wer, 
And  all  that  beauty,  all  that  wealth 

e'er  gave. 
Await  alike  the  inevitable  hour — 
The   paths   of   glory   lead   but   to  the 

grave.  Oray. 

27.  Heap  on  more  wood !  —  the  wind  is 

chill ; 
But  let  it  whistle  as  it  will. 
We'll  keep  our  Christmas  merry  still. 

Bcott. 

28.  Let  thy  child's  first   lesson   be  obedi- 

ence, and  the  second  will   be  what 
thou  wilt.  Franklin. 

29.  To' the  cold  December  heaven 
Came  the  pale  moon  and  the  stars, 
As  the  yellow  sun  was  sinking 
Behind  the  purple  bars.  Shanly, 

30.  Cap  in  hand  never  harmed  anyone. 

Italian  Proverb, 

31.  Good-bye,  kind  year;  we  walk  no  more 

together, 
But  here  In  quiet  happiness  we  part ; 
And   from   thy   wreath   of   faded   fern 

and  heather, 
I  take  some  sprays,  and  wear  them  on 

my  heart.  Doudney. 


109 


DECEMV18S 


1730 


DECnCAL  FRACnOHS 


DECEMVIRS,  desem'verz,  a  term  which 
might  be  applied  to  any  official  body  of  ten 
men  (from  decern,  meaning  ten),  but  having 
specific  reference  to  the  ten  magistrates  ap- 
pointed in  451  B.C.,  with  absolute  powers  for 
one  year,  to  systematize  the  laws  of  Rome. 
The  first  commission  governed  with  wisdom 
and  moderation,  but  its  successors  were  ex- 
tremely unpopular,  their  violence  and  despot- 
ism leading  to  an  insurrection  and  the  abolish- 
ment of  the  office  in  449  B.C. 

DECIDUOUS,  desid'uus,  TREES,  those 
trees  which  lose  and  renew  all  their  leaves 
each  year  at  definite  seasons,  as  the  oak,  ash, 
beech,  birch,  elm  and  many  others  which  are 
familiar  to  everyone.  The  term  deciduoxu 
is  from  Latin  words  which  mean  something 
which  jails  dovm.  In  temperate  countries  most 
deciduous  trees  lose  their  leaves  in  the  autumn, 
or  fall  of  the  year,  leaving  twigs  and  branches 
bare  in  winter;  in  the  spring  they  don  a  new 
garb  of  green.  In  certain  other  countries  the 
falling  of  the  leaves  is  governed  by  times  of 
drought,  etc. 

The  falling  of  the  leaves  is  caused  by  the 
fonnation  of  a  waterproof  layer  of  tissue  where 
the  leaf  joins  the  twig,  as  a  result  of  which 
the  leaf  is  cut  off  from  its  source  of  supply. 
It  then  has  a  weaker  hold  on  the  twig  and  the 
winds  loosen  it.    See  Leaves. 

Those  trees  which  have  a  covering  of  leaves 
all  the  year  are  called  evergreens  (see  Eveb- 
green). 

DECIMAL  FRACTIONS.  Our  system  of 
writing  numbers  is  a  decimal  system.  (For  a 
full  discussion  of  this,  see  Notation.)  Since 
a  clear  understanding  of  our  decimal  notation 
is  essential  to  an  intelligent  attack  upon  deci- 
mal fractions,  a  short  review  of  it  is  given 
here. 

Place  value  is  the  idea  underlying  the  sys- 
tem of  notation.    The  number  expressed  by 

222  is  200+20+2.  The  value  of  &  is  10  times 
as  great  as  that  of  c;  the  value  of  a  is  10  times 
as  great  as  that  of  &.  A  digit  represents  so 
many  ones,  or  so  many  tens,  or  so  many 
hundreds,  and  so  on,  according  to  the  column, 
or   ''place,"   it   occupies.     Read   the   lettered 

ah 

digits,  giving  their  full  number  values:  7886; 
a  reads  800;  b  reads  80.    &  is  Mo  as  large  as  a. 

^Ja  the  expression  6444  a  reads  400;  b  reads  40; 

^BfeMis  4;  c  is  Mo  as  great  as  &;  &  is  Mo  as 

^^^■as 

^^^**h  of  this  reading  should  precede  the 


study  of  decimal  fractions,  and  there  fdiould 
also  be  work  such  as  the  following:  Read  the 
underlined,  giving  fuU  value:  7^;  9248; 
4924;  7^m.  They  read  800,  30;  9000,  ^; 
4000,  4;  3000,  20. 

Read,  giving  full  value  to  each  part,  and 
write  as  you  read,  indicating  this  full  value: 
7936=7000+900+30+6.  Write  in  column 
form: 

7000 

900 

30 

« 

7936 

It  took  the  human  race  about  twelve  cen- 
turies to  take  the  step  from  writing  whole 
numbers  in  a  decimal  sjrstem  to  writing  frac- 
tions in  the  same  system.  The  decimal  frac- 
tion appeared  in  the  sixteenth  centur>',  and 
it  was  not  until  the  eighteenth  that  it  was 
recognized  in  the  schools.  The  nineteenth  cen- 
tury brought  it  into  somewhat  general  use, 
but  the  early  twentieth  century  sees  it  sup- 
planting generally  the  common  fraction  in  the 
scientific  and  industrial  world. 

Let  us  examine  the  method  of  transition 
from  the  decimal  notation  applied  to  whole 
numbers,  to  the  same  applied  to  fractions.    In 

abc 

the  expression  HI,  c  is  Mo  of  b;  &  is  Mo  of  a. 
It  is  desired  to  write  a  number  which  is  Mo 

ahei 
of  c.    Place  1  to  the  right  of  c  and  have  1111; 

by  this  transaction  the  original  number  HI 
is  changed  to  1111 ;  that  is,  c  has  changed  from 
1  to  10,  and  b  from  10  to  100  and  a  from  100 
to  1000.  But  we  wish  to  write  a  number  that  is 
Mo  of  c,  and  not  change  the  value  of  the  orig- 
inal number  111,  How  can  it  be  done?  In 
other  words,  how  can  we  write  lllMo,  using 
the  decimal  system  employed  in  writing  whole 
numbers?  Here  are  several  of  the  ways  used 
in  the  sixteenth  and  seventeenth  centuries: 

01 
11111;  1111;  1111:  111  1;  111  1; 
01  — 

and  there  were  other  methods.  Below  are 
given  some  illustrations  of  decimals,  whole  and 
fractional,  as  they  appeared  in  the  early  days 

of  decimal  fractions: 

123 

71861847;  7186  847;  7186847;  7186»8»4«7»; 

each  reads  seven  thousand  one  hundred  eighty- 
six  and  eight  hundred  forty-seven  thousandths, 
although  the  early  writers  read  the  fractions  at 
first  8-tenths,  4-hundredths,  7-thousandth8. 

This  short  historical  review  shows  that  the 
great  diflSculty  of  the  men  who  first  tried  to 
write  decimal  fractions  was  to  find  a  means  of 
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DECIMAL  FRACTIOKS  1 

diatinguishing,  or  teparating,  the  fraction  from 
the  whole  number  Some  sign  of  separation 
WR9  needed 
Hiese  more  or 
leas  clumsy  ways 
of  designating 
that  separation 
faave  given  way 
to  the  conima 
and  decimal 
point.  Indeed, 
the  decimal  pomt 
WM  uaed  by  one 
writer  in  1612, 
but  was  aban- 
doned.     The 


.oa-t-.7=.78 

FIG  1 
aded  imrtlon  repre- 
conunA  ta  useo  mtuuj  id  units  each  of  which 
to-day  in  many  having  the  value  1  plus  I 
countries  of  having  the  value  oi 
Europe.  The  United  States  uses  the  point 
(Mathematicians  are  interested  at  present  m 
having  the  countries  agree  on  one  separatrix 
America,  of  course,  hoping  that  the  point  will 
be  adopted.)  With  the  simple  aeparatnx,  the 
writing  of  decimal  fractions  becomes  an  ea-sy 
matter.  Hie  b^inner  m  decimal  fractions 
writea  I.I,  one  and  I-tenth,  111,  one  l-tenth 
and  ]-hundredth,  16123,  16  and  1-tenth,  2- 
faundredths  and  S-thousandtha  The  decimal 
fnctiona  ehould  be  read  to  hira  and  by  him 
for  some  time  m  this  way  He  is  asked  to 
write  4  and  7-tenths  and  3-hundredths  and  he 
writea  4.78  and  reads  it  aa  above,  then  he  is 
asked  to  writ«  4  and  8-hundredths,  and,  findii^ 
be  must  (ill  the  tenth's  place  with  tero,  he 
writes  4J)8,  and  reads  4  and  S-hundredths 
Gradually  he  reducea  the  fraction  and  reads 
4  and  78-hundredtha  (see  Fig   1) 

The  neceaaity  of  this  reduction  is  evident, 
.78  ia  7-tenths  and  S-hundredths  which  re- 
duced to  hundredths  givee  7S-hundredths  Ap- 
proaching it  from  the  other  side,  7S-hundredths, 
reduced,  girea  7-tentbB  and  S-hundredtbs 

Which  is  hundredth  ■  place' 

The  second  plaoe 

Which  la  thouaandths  place* 

The  third  place 

These  are  the  kinds  of  queations  that  should 
come  to  the  b^uuier  m  decimal  fractions,  not 
"How  many  places  for  hundredths?  for  thou- 
aandtha?"  and  ao  on 

After  the  reduction,  the  decimal  fraction  la 
read  just  as  a  common  fraction,  the  number 
to  the  right  of  the  decimal  point  is  the  numer- 
ator, and  is  read  as  a  whole  number,  and  the 
denominator  is  recognited  from  the  last  place 
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occupied  by  the  numerator;  for  example,  .75 
is  read  75-hundredtha,  .004  is  read  94-thDu- 
sandths,  12.1834  is  read  12  and  1854-ten-thou- 
aandtha.  These  written  as  common  fractions 
would  appear: 

TJnFi  TO  8  IT'  ^^rinmr 
Seduction  of  Decimal  Fractions.  If  .6  is  to 
be  considered  in  hundredths,  the  hundredth's 
place  is  filled  with  a  aero  and  the  fraction 
appears  .60.  If  it  is  to  be  considered  as 
thousandths,  both  hundredth's  and  thousandth's 
places  are  filled  with  zeros,  and  the  fraction 
appears: 
.eoo 

.6-.60-.eoo 
Six- tenths  =  sixty  -  hundredths =600  -  thou- 
sandths. 

Other  illustrations: 


-.750 


.500  -  .SO  - 


100     1000  1000    100     10 

From  this  we  see  that  (1)  teros  annexed  to 
a  decimal  fraction  do  not  change  its  value. 
as  .7— .70=.700,  and  (2)  reros  may  be  dropped 
from  the  end  of  a  decimal  fraction  and  the 
value  of  the  fraction  remain  the  same,  as, 
.700=. 70=  .7. 

Addition  and  subtraction  of  decimal  frac- 
tions hold  nothing  new  for  the  child  if  he 
has  appreciated  the  place  value  idea  set  forth 
above.  He  adds  or  subtracts  just  as  in  whole 
numbers;  no  time  need  be  given  to  these.  He 
sees  that  he  needs  the  decimal  point  in  the 
amwer  between  units  and  tenths  just  as  in  the 
addends  or  above  the  line.  He  knows  that 
"the  points  must  come  under  each  other"  so 
that  tenths  are  all  in  the  same  "place,"  or 
cdlumn,  hundredths  all  in  the  same  place,  ete. 
So,  without  prcli 
as  follows,  just  E 
7.8 

16.4S  H.esa 

12.098  —  g.isa 

36.a7S  t.S41 


The  numbers  to  be  added  or  subtracted  may 
be  reduced  to  the  same  denomination  as  in 
the  last  two  problems  above,  by  filling  the 

After  the  child  has  worked  a  day  or  two 


V"  ^  — ^  —  .0^ 


i 


I  — ■g^ 


1^ 
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so      M      ■" 
IT     17.0000      - 


Thea  foUom  the  common  fnction  that  ctut- 
not  reduce  to  a  decimal  fraction  irithout  hav> 
iiV  a  fiMctioD  in  the  numerator  of  the  decimal: 
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place  to  the  right  multiplies  the  number  t^ 
10,  and  moving  it  one  place  to  the  left  divides 
the  number  by  10, 
Multiply  the  following  by  moving  Uie  point 
:  pl&ce  to  the  right,  and  we  have: 


Divide  the  following  by  10  t^  moving  the 
point  one  place  to  the  left,  and  we  have: 


There  are  two  pointa  of  interest  here 

Jljij^ 

5 

L 

-L 

L 

L 

LyJ 

3>J      .3>4      J  i^ 


FIO.  ■ 

H)  In  ^.  1  i.  I  of  a  tenth  (Fig.  6) 
In  J3|,  I  >■  I  °'  i^  hundredth 
Id  Jtssi.  s  b  I  of  a  ten-thousandth 


IS 


.ait 


It  is  easily  seen  from  the  ^>ove  diacuMion 
that  movii^  the  point  two  places  to  the  right 
multiplies,  and  two  plscea  to  the  left  divides, 
the  number  by  100.  This  can  be  seen  for  any 
number  of  places  when  the  effect  of  moving 
one  place  is  clear. 

Multiplier  changes: 

(1}    414X142  =  «0I08 
(«}   4!4X11.1=n 

How  does  the  second  multiplier  compare 
with  the  firat?  It  is  lio  aa  great;  therefore  the 
second  product  is  ^o  as  great  as  the  first.  We 
find  a  number  Vio  as  great  ae  60S08  by  mov- 
ing the  decimal  point  one  place  to  the  left. 
So  (2)    above  becomes  424X14.2=6020.8. 


U)  When  shall  one  drop  the  fraction?  This 
itptaia  upon  the  real  problem  that  gives  rise 
to  the  fraction,  and  orUv  the  conditiotu  of  that 
fnbbm  con  determine  when  the  Iraclion  may 
i*  dwconfed.  This  depends  upon  the  value 
of  the  material  and  the  degree  of  accuracy  de- 
■■■ed.  Is  it  a  fraction  of  a  pound  of  coal  or 
of  a  gnm  of  radium?  Is  the  answer  required 
*  rough  estimate  or  a  refined  exoctnessT  But 
'v  inctice  in  abstract  numbers  the  class  may 
■ny  to  two  places  at  one  time,  three  places 
*'*other  time,  and  so  on.  These  pointa  deter- 
"■iw  when  the  fraction  may  be  dropped. 

Xnltlplieation  of  Decimals.  Moving  the  deci- 
""^  pomt  changes  the  place  of  the  digits  that 
^^mm  a  number,  and  therefore  changes  the  ^u,^,j,„, 
™iue  of  the  number;  for  eiample.  67.3.  Hera  changea 
*'«P(teeQt8  60,7i8  7one8,3is3-tenths.  Move 
">■  point  one  place  to  the  right,  673.;  6  be- 
""'^  too,  7  becomes  70  and  3  becomes  3  ones, 
"•bag  the  number  10  times  what  it  was  be- 
'•**■  Move  the  point  one  place  to  the  left, 
J"^  bave  0.73;  6  becomes  6  ones,  7  becomes 
''tenths  and  3  becomes  S-hundredtha,  which 
"'Vea  the  number  ^o  what  it  was  at  firet.  So 
**  Ke  that  moving  the  decimal  point  one 


(B)    424X1.12=)t 

How  does  the  third  multiplier  compare  with 
the  second?  It  is  Ho  as  great;  therefore  the 
third  product  will  be  Mo  as  great  as  the  second 
product.  This  number  we  get  by  moving  the 
point  in  the  second  product  one  place  to  the 
left,  and  we  have  424X1.42=602.08.  Now  let 
us  look  at  the  three  together : 


4Z4X142^Sa20S 
4Z4Xl<.2  =  Sa20.g 
424X1. 4Z  =  «02. OS 

We  see  that  when  the  m^tiplicamlt  are  the 
tame  and  the  mtdlij^ier  ehangei,  the  product 
change*  in  the  tame  proportion  as  the  multi- 
plier. 

The  same  thing  can  be  shown  where  the 
multipliers  are  the  same  and  the  multiplicand 


4.24X142  = 


II.OB 


The  second  product  is  Mo  of  the  first,  and  the 

third  is  Ho  of  the  second,  because  in  each  case 
the  multiplicand  is  Ho  as  great  as  the  preced- 
ing one  and  the  multiplier  is  the  same  as  the 
preceding  multiplier.  Here  the  product 
changes  as  the  multiplicand  changes. 
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Muitiplicand  and  multiplier  change: 

1S1XI42  =S020B 

iztxii.i=soio.e 

42.tX11-i  =  e02.0g 
12.4X1-12  =  80.208 
4. £4X1.42  =  6.0208 

From  this  it  is  oecn  that  the  product  variea 
Id  value  aa  the  niultiplicaod  and  multiplier 
together  vary,  that  fur  each  division  of  either 
multiplicand  and  multiplier  by  10  the  product 
ia  divided  by  10;  put  in  the  common  language 
of  arithmetic,  "The  product  contains  as  many 
decimal  places  as  the  multiplicand  and  the 
multiplier  together."     (See  Fig.  6.) 
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If  (5)  nX.OS=.O056,  n=.07.    WbyT    Because 
the  number  of  decimal  places  in  n  added  to 
the  number  in  .08  makes  4,  the  number  in 
.0068,  the  product. 
Express  the  same  problems  in  divisitHi: 

(2)  G.6-^T=n  (n  Btanda  (or  the  quotient) 

(3)  .Sfl-v-7-ii 

(4)  .06S^.T  =  « 
(6)    ,0068^.07  =  * 

One  sees  how  many  decimal  places  there 
are  in  n  each  time  by  seeing  what  number  of 
decimal  places  must  be  added  to  the  number 
of  decimal  places  in  the  divisor  to  make  the 
number  of  decimal  places  in  the  dividend  <ot, 


Area=l.4Sq.ft 

Ar^ 

;■ 

n 

.4X.6-.32 


PIO.  I 


The  formal  rule  is:  MuUipli/  at  in  whole 
numbi'rs;  point  off  tn  the  producl  as  many 
decimal  places  at  there  arc  decimal  j^aces  in 
the  multiplicand  and  Ike  multiplier. 

Division  of  Decimala.  This  follows  directly 
from  multiplication:  with  two  points  dear  in 
mind  division  of  decimals  presents  no  new  di& 
eulty.    These  points  are: 

(It  A  dividend  Is  the  product  of  the  divisor 
and  quotient. 

<;>  A  product  contains  as  many  decimal  places 
as  Uie  multiplicand  and  multiplier  tocelher  con- 
tatn.     That  Is.   Hi  7yS  =  BS.  and  <•»   Txii  =  S.«. 

Number  (2)  above  says,  "What  number  mul- 
tiplied by  7  gi\'es  the  product  5j6?"  From  the 
work  we  have  done  in  multiplication  of  deci- 
mals we  know  that  the  miMnf  number  must 
have  one  decimal  place  because  the  prvduct 
has  one:  now  the  other  Icnu.  7.  has  none,  and 
therefore  n=S.  In  this  statement  (3).  7Xr= 
iB,  the  producl  has  two  deeimai  plates,  and 
the  given  number,  7,  hat  Done ;  so  n  must  have 
two.  and  m=.0& 

In  U>.  .TXii=J)5&.  the  product  has  three 
decimal  plans  and  the  fivea  number.  .7.  ba« 
m»  4f«""<  place:  tbetriofe  n  most  have  two 


2t^ 

7X2  =  1.4 

in  other  words,  he  sees  the  dividend  as  ■  prod- 
uct). This  attack  upon  division  of  decimals 
makes  it  a  very  simple  piece  of  work.  Hw 
dividend  is  a  product;  therefore,  it  eontaim 
as  many  decimal  places  as  tite  two  tenno, 
namely,  divisor  and  quotient,  that  im>duee  it. 
Expressed  as  a  rule : 

DivUc  aa  in  wkolr  number*,  and  point  of  oa 
many  decimal  placet  i*  the  qmofiear  «  wUad  to 
lAe  nmiibn-  of  deciiaat  plaeci  in  the  d(i>lior  wOl 
gh€  the  Riimbn-  of  decimal  placet  In  Ute  iHvMmd. 

One  special  case  must  be  coosidocd  ihkIb' 
this  that  often  gives  much  trouble;  nandy, 
where  Che  dividend  does  not  luLve  so  maiqr 
decimal  places  as  the  divisor.  Since  the  divi- 
dend is  the  product  of  divisor  and  quotient,  it 
must  have  at  least  as  many  places  as  ooe  of 
those  terms.  For  example,  put  into  multipli- 
cation form.  15-^.75=1;  15=.75Xi«.  Wlieit 
.75  and  n  were  used  to  give  a  product,  tint 
product  must  have  had  at  least  two  decamsl 
places;  therefoic  15  in  its  present  form  eouM 
not  have  come  from  such  multipUestian;  it 
must  have  been  15.00  or  ha\-e  had  man  deci- 
mal Kro9.    The  divu 
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The  proof  shows  clearly  that  15.00,  and  not 
15,  was  the  form  of  the  product;  and  that 
form  must  be  restored  so  that  we  may  divide. 

Let  us  look  at  it  first  from  the  view  of  mul- 
tiplication, and  then  division: 

144 
.25  36-r.25  =  n 

720 
288 


36.00 
Restore  the  two  zeros  that  we  discarded,  and 
we  have  36. 00-^. 25  =  144. 

To  sum  up:    When  a  product  ends  in  deci- 
mal ceros,  these  zeros   may  be  cut  off,  but 


when  this  product  is  brought  to  view  again 
as  a  dividend,  the  discarded  zeros  must  be 
restored  before  division  is  performed.  In  the 
language  of  arithmetic:  The  dividend  must 
Jiave  at  least  as  many  decimal  places  aa  the 
divisor  before  we  begin  to  divide,  and  if  it  has 
not,  we  must  add  the  required  number  of 
decimal  zeros.    For  example: 

18-^.006  =  18.000 -j-.006  =  3000 

1.8-^.006=    1.800-i-.006=    300 

•.18-r-.006=      .180-^.006=      30 

225-r-   .15  =  225.00->   .15  =  1500. 

7000-T-    1.4  =  7000.0-j-    1.4  =  6000 

A.H. 


ECLARA'TION    OF    INDEPEND'- 

ENCE,  a  famous  historic  document,  which, 
adopted  by  the  Continental  Congress  on  July 
4,  1776,  proclaimed  to  the  world  the  inde- 
pendence of  the  thirteen  colonies  of  Great 
Britain  in  America,  and  marked  the  birth  of 
a  new  nation.  When  this  Declaration  was 
passed,  actual  warfare  to  drive  out  the  forces 
of  the  mother  country  had  already  begun. 
The  battles  of  Lexington  and  Concord  and  of 
Bunker  Hill  had  been  fought,  Ticonderoga 
and  Crown  Point  had  been  wrested  from  the 
British,  Washington  had  been  appointed  com- 
mander-in-chief of  the  army,  and  the  last  futile 
petition  had  been  sent  to  King  George  III. 
The  spirit  of  independence  was  abroad. 

Lee's  Memorable  Resolution.  Early  in  1776, 
several  delegates  to  Congress,  which  was  in 
session  in  Philadelphia,  were  instructed  by  the 
patriots  whom  they  represented  to  vote  for 
a  formal  statement  of  independence,  and  Mas- 
sachusetts, New  Hampshire  and  South  Caro- 
lina had  previously  set  up  independent  colonial 
governments.  On  May  15  Congress  adopted  a 
resolution  advising  all  the  other  colonies  to 
follow  the  example  of  the  three,  and  the  way 
was  therefore  paved  for  the  famous  resolution 
of  Richard  Henry  Lee  of  Virginia,  who  moved 
on  Jtme  7: 

That  these  United  Colonies  are,  and  of  right 
ought  to  be,  free  and  hidependent  States:  that 
they  are  absolved  from  all  allegiance  to  the  Brit- 


ish Crown,  and  that  all  political  connection  be- 
tween them  and  the  State  of  Qreat  Britain  Is,  and 
ought  to  be,  totally  dissolved ; 

That  it  is  expedient  forthwith  to  take  the  most 
effectual  measures  for  forming  foreifni  alllancee ; 

That  a  plan  of  confederation  be  prepared  and 
transmitted  to  the  respective  colonies  for  their 
consideration  and  approbation. 

These  motions  were  at  once  seconded  by 
John  Adams  of  Massachusetts,  and  were  de- 
bated on  June  8  and  10,  but  action  thereon 
was  postponed  until  all  the  colonies  could  act. 

The  Committee  on  Declaration.  On  June  10 
a  committee  was  appointed  '^to  prepare  a  Dec- 
laration to  the  effect  of  the  first  said  resolu- 
tion." On  this  committee  were  some  of  the 
most  illustrious  men  of  the  period — ^Thomas 
Jefferson,  its  chairman,  and  his  four  able  assist- 
ants, John  Adams,  Benjamin  Franklin,  Roger 
Sherman  and  Robert  R.  Livingston.  The  com- 
mittee made  its  report  on  June  28. 

The  Final  Steps.  On  July  1  the  considera- 
tion of  Lee's  resolution  was  renewed.  Congress 
forming  itself  into  a  committee  of  the  whole 
and  sitting  with  closed  doors  while  the  great 
debate  was  in  progress.  John  Adams  delivered 
a  speech  in  favor  of  the  resolution  which  was 
so  effective  that  Thomas  Jefferson  afterward 
called  him  the  "Colossus  of  that  debate."  The 
next  day  Lee's  motion  was  formally  adopted, 

The  illustration  with  the  headinir  of  this  article 
is  a  facsimile  of  the  flrst  lines  of  the  original 
Declaration,  as  written  by  Thomas  JelTerson. 
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on  July  3  the  Declaration,  which  was  drafted 
by  Jefferson,  was  taken  up,  and  on  July  4 
it  was  passed  and  published  to  the  people. 
The  del^atee  from  twelve  colonies  gave  their 
approval  at  this  time,  New  York  adding  its 
vote  on  July  9.    In  its  final  form  the  Declara- 


WHERE  THE  DECI^RATION  WAS  WRITTBN 
House  In  Phlladelplila  In  whtch  JaSsrion  and 
his  BBBDclatea  framed  the  document. 

tion  is  shorter  than  reported  by  the  commit- 
tee,  as  several  amendments  were  made  before 
the  final  vote  was  taken. 

The  news  of  the  adoption  of  the  Declara- 
tion of  Independence  brought  rejoicing  to  all 
parte  of  the  country,  and  the  famous  Liberty 
Bell  in  Independence  Hall  was  rung  as  never 
before,  for  Fourth  of  July  of  1776  gave  new 
meaning  to  the  legend  engraved  upon  it — 
"Proclaim  liberty  to  all  Uie  land  and  to  the 
inhabitants  thereof"  (see  LtBnrrr  fisu.).  The 
original  document  is  now  in  the  care  of  the 
State  Department,  sealed  in  a  steel  case  to 
protect  it  from  light  and  air,  and  preserved 
with  the  nation's  other  priceless  relics,    b.m.w. 

DECLENSION.  de;t;en'«Aun.  When  the  dif- 
ferent forms  of  any  noun  or  pronoun  are  ar- 
ranged in  their  order  in  the  three  cases  and 
both  numbers,  we  are  said  to  decline  it,  or 
to  give  its  deelemion.  Thus,  declension  is  to 
nouns  and  pronouns  what  conjugation  is  to 
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nouns,  v)ho  (with  its  compounds  whoever  and 
whoaoever)  is  the  only  one  that  is  declined, 
for  which,  what  and  thai  have  the  same  form 
in  both  the  nominative  and  objective  eaaea, 
singular  and  plural,  and  are  not  used  in  the 
poasesBive  case. 

DECLIKATIOH,  dek Una' shun.  See  Ascen- 
sion AND  Dbcunation  op  Stabs. 

DECOMPOSITION,  de  kompoMuh'un,  in 
chemistry,  is  the  process  of  separating  com- 
pound substances  into  the  substances  of  which 
they  are  composed— in  other  words,  the  procen 
of  converting  one  substance  into  two  or  more 
substances.  Thus,  water  may  be  decompoeed 
into  hydrogen  and  oxyt/ta,  and  Umestttne  may 
be  decomposed  into  lime  and  carbon  dioxide. 
The  term  decomponfton  is  most  commonly  ap- 
plied to  the  separation  of  compounds  due  to 
natural  causes,  such  as  the  decomposition  of 
dead  vegetable  and  animal  matter  under  the 
action  of  micro-organisms.  Such  decomposi- 
tion, or  deeav,  is  aided  by  moderate  heat  and 
by  moisture  (see  Bactesia;  Molds}. 

Dry  substances  will  not  decompose,  and  a 
low  temperature  retards  or  stops  decompod- 
tion.  Heating  for  a  time  to  the  tempentute 
of  boiling  water  will  kill  the  micro-organismi 
and  80  preserve  the  vegetable  or  animal  mat- 
ter. These  methods  are  all  used  in  the  j^re- 
•erving  of  foods.  Poisonous  substances  from 
decaying  food  often  injure  the  system  and 
sometimes  produce  fatal  results  (see  Pto- 
maine). Decaying  food,  of  course,  should  not 
be  eaten,  though  some  people  like  the  flavors 
that  develop  in  meat  that  has  begun  to  decay. 
Game  is  sometimes  left  hanging  until  it  hai 
acquired  such  flavora.  It  is  then  said  to  be 
"high."  The  flavors  of  some  sorts  of  cheeee 
are  also  developed  by  the  organisms  concerned 
in  decay;  these  are  called  putref active  orgatt- 

DECOBA'TIOH  DAT,  or  MEHO'KIAL 
DAT,  one  day  in  the  spring  of  each  year  sat 
apart  as  a  legal  holiday  in  most  of  the  statss 
of  the  American  Union,  to  do  honor  to  those 


they 

who 

their 

whose 

them 

whom 

man  men  him 

verba  and  comparison  to  adjectives;   that  is  who  fought  on  either  side  in  the  War  of  Secea- 

to  say,  it  is  a  form  of  inflection,  or  the  sys-  sion.    Out  of  an  expression  of  love  and  grirf 

tematic  arrangement  of  changes  in  form.    The  by  bereaved  women  of  the  South— the  strewing 

noun  man,  the  penonal  pronoun  he,  and  the  of  wild  flowers  on  the  graves  of  their  s«^dier 

relative  pronoun  who  are  declined  above  as  dead  one  certain  day  each  year— has  grown  a 

lee.  nation-wide  and  beautiful  custom.    Sinoe  18M 

"DOUg  the  interrogative  and  relative  pro-  the  celebration  of  the  day  has  been  extended 
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Decoration  Day 

SUOOSSTIVI   pBOOHAMa 

1. 

One  flaK.  one  land,  one  heart,  one  hand. 
One  nalloD  evermore  !  Holme* 

SoDg,  Battle  Hymn  of  the  Republic 
Flag  Salute 

For  Decoration  Day Rupert  Hughes 

Over  Their  GraiEs H.  J.  Slockard 

Ode  Sot  Decoration  Day  (Extract)... 

Peterion 

We'll  Honor  the  Graves.  .A. S.  Sherwood 
Sang,  Columbia  the  Gem  0/  the  Ocean 

May  SO,  IS93 J.  K.  Bangs 

"A  Prophecy,"  from  Lincoln's  Grave.. 

Maurice    Thompson 

The  Soirfier'a  Grave E.  P.  Nicholson 

The  Ship  of  State LoTigleltow 

Memorial  Day H.  H.  Jackson 

SoDg,  America 


Or  the  winding'  r 


Wien  Ihey  laurel  the  gravea  of  our  dead ! 

SoDg,  The  StaT'Spangled  Banner 
Eesay,  The  Meaning  0/  the  Day 

The  Blue  and  the  Gray F.  M.  Finch 

Conqitered  at  Latt M.  L.  Eve 

Decoration Higginmn 

The  American  Flag Drake 

Song.  Cover  Them  Over  viith  Beautiful 
Flowers 

Salute  to  Our  Flag B.  E.  Burke 

Scolfer  Your  Flowers... M.  N.  Robinson 
A  Georgia  VoWnteer...M.  A.  Townsend 

Ode  for  Decoration  Day Timrod 

The  Palmetto  and  the  Pine French 

Song,  Hail  Columbia 
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to  include  the  honored  dead  of  the  Spsniah- 
American  War. 

General  John  A.  Logan,  conunander-in-cbief 
of  the  Grand  Army  of  the  Republic,  in  1868 
deaignated  the  thirtieth  day  of  May  aa  the  day 
on  which  the  graves  of  dead  Union  soldien 
should  be  decorated,  and  this  date  is  now  uni- 
veraally  obeerved  throughout  the  Northern 
states.  April  26  is  appointed  aa  Memorial  Day 
in  Alabama,  Florida,  Georgia  and  MiasisBipin; 
in  North  and  South  Carolina  the  day  set  apart 
is  May  10;  the  second  Friday  in  May  is  ob- 
served in  Tennessee;  and  in  Louisiana,  JeBm- 
son  Davis's  birthday,  June  3,  is  also  that  stBt«^ 
Memorial  Day.  Decoration  Day  is  now  a  day 
of  dignified  addresses,  exercises,  parades  and 
military  salutes,  as  well  ss  strewing  of  flonera 
and  planting  of  shrubs. 

DECOT,  de  koi'.  Hunters  of  wild  ducks  and 
geese  have  a  number  of  methods  of  inducing 
their  prey  to  come  within  gunshot  by  attract- 
ing them  to  other  birds,  either  captive  or  artifi- 
cial, called  decoys.    Sometimes  a  ring  is  fait- 
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ened  around  the  leg  of  a  captive  duck,  and  a 
weight  is  hung  from  the  ring  by  a  few  feet 
of  rope.  When,  with  two  or  three  others  held 
in  a  like  manner,  the  duck  is  placed  in  the 
water,  it  flutters  about  within  a  narrow  range 
and  chatters  loudly,  and  passing  flocks  fly 
down  to  see  what  is  the  matter.  With  geese 
a  similar  end  is  gained  by  placing  captives  with 
clipped  wings  in  a  large  enclosure,  around 
which  they  can  walk  but  over  the  walls  of  which 
they  are  unable  to  fly.  Artificial  birds  may  be 
of  wood,  shaped  and  painted,  or  of  air-tight 
canvas  which  takes  the  proper  form  when  in- 
flated. 

In  England  the  name  decoy  is  also  given 
to  traps  into  which  wild  ducks  are  lured  in 
search  of  food.  A  very  natural  mistake  is 
often  made  by  some  people  in  calling  these 
contrivances  duck-coys. 


DEDHAM  n 

DBDHAM,  Mam,,  k  town  of  Norfolk  County, 
of  which  it  is  the  comity  scat,  ten  miles  south- 
weat  of  Boston.  Dedham  includes  three  vil' 
kges  and  ii  s  residential  suburb  of  Boston. 
It  is  on  the  Charles  River  and  on  the  New 
York.  New  Haven  St  Hartford  Railroad,  and  has 
electric  interurban  service.  The  population, 
which  in  1910  was  9,284,  was  11,043  in  1915, 
according  to  the  slat*  census.  The  area  of  the 
town  is  nine  square  miles.  Dedham  has  a 
fine  courthouse,  public  library,  Historical  So- 
ciety buildiuR,  and  a  jail  and  house  of  correc- 
tion. The  chief  industrial  establishments  are 
manufactories  of  woolen  goods,  machinery  and 
pottery.  The  town,  one  of  the  oldest  in  the 
state,  was  settled  in  1630  and  named  Content- 
ment, and  was  incorporated  under  its  present 
name  the  following  year.  In  1045  the  fir«t  pub- 
tic  school  in  America  supported  by  a  tax  of 
the  people  was  established  there. 

DEDUCTIVE,  deduk'liv,  METHOD,  a 
method  of  teaching  in  which  definitions,  prin* 
ciples  and  rules  are  stated,  and  then  applied  to 
the  solution  of  a  problem  or  in  the  clasiification 
of  facts  before  the  pupil.  The  teacher  who  re- 
quires her  pupils  to  learn  the  rules  in  arith- 
metic and  then  use  these  rules  in  the  solution 
of  the  problems  assigned  in  their  daily  lessons 
is  teaching  by  the  deductive  method.  The 
teacher  who  requires  her  pupils  to  leam  the 
clefiuitiona  in  geography  and  then  to  apply 
these  definitiona  to  the  forms  of  land  and 
water  is  also  using  the  deductive  method. 

The  deductive  method  is  often  called  the 
method  of  authority,  since  it  requires  the 
pupil  to  accept  the  knowledge  gained  by 
uiothcr.  It  is  also  the  method  of  applying 
knowledge.  When  the  pupil  is  old  enough  to 
reason,  and  has  arrived  at  that  maturity  of 
judgment  which  will  enable  him  to  determine 
what  rules,  definitions  or  principles  to  apply  to 
the  problem  in  hand,  the  deductive  method 
has  many  advantages.  It  enables  the  pupil 
to  apply  the  knowledge  he  has  already  acquired 
tnd  in  this  way  to  fix  it  firmly  in  mind;  it  also 
■avei  time.  The  use  of  the  deductive  method 
inoTMses  as  the  pupils  advance  in  the  grades, 
ninsi  of  ilip  text-books  designed  for  gram- 
grades  arc  based  upon  the  deductive  plan, 
Mpocinlly  those  in  mathematics,  geography  and 
fcistory. 

four  succesnve  steps  necessary  to  the 
of  the  deductive  method  follow-. 
I'lvor  uiiilsratandlns  of  tha  problem  to  be 

ilnalliii 
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>,  ApplfCKlloa  of  the  related  luiowledce  (o  the 
problem. 

t.  Testlns  this  application  to  determine 
whether  or  not  the  corrvct  Kdntton  has  been 
reached.    See  iHunctrrm  Hbtbop. 

DEED,  in  law,  a  written  contract  or  agree- 
ment, and  the  evidence  of  its  execution.  When 
the  term  is  used  without  special  qualification 
it  means  a  written  contract  for  conveying  real 
estate — laitd  and  buildings — either  by  sale  or 
gift.  Deeds  are  of  two  sorts,  quUctaim  and 
warrantji.  The  quitclaim  deed  conveys  to  the 
purchaser  the  rights  held  by  the  party  who 
sells,  and  no  others;  in  other  words,  the  seller 
dispones  of  his  rights  in  the  property,  but  does 
not  guarantee  the  purchaser  against  claims  of 
others.  Should  the  seller's  title  be  faulty,  the 
purchaser  under  a  quitclaim  deed  caimot  re- 
cover damages  from  the  seller  unless  he  can 
prove  fraud  on  the  part  of  the  latter. 

In  a  warranty  deed  the  party  viho  sells  the 
property  agrees  to  defend  the  title  against  all 
claims  that  may  be  brought  against  it;  in  other 
words,  the  seller  guarantees,  or  warrants,  that 
the  property  he  transfers  is  handed  over  with 
a  perfect  title.  Should  the  title  unexpectedly 
prove  defective,  the  purchaser  may  recover  the 
money  paid,  with  interest,  provided  the  one 
who  sold  the  property  has  sufficient  means  to 
pay  the  claim;  otherwise  the  purchaser  must 
stand  the  loss, 

A  deed  must  always  be  in  writing,  and  must 
be  signed  by  both  3;iarties  to  the  contract,  and 
sealed.  Two  witnesses  are  usually  required, 
and  the  deed  should  be  acknowledged  before 
a  notary  public  or  some  other  official  author- 
ised to  administer  oaths.  Acknowtedffmcnt 
consists  in  the  seller's  declaration  under  oath 
that  it  is  his  own  full  act. 

When  the  purchaser  receives  the  deed  he 
should  have  it  recorded  in  the  proper  office;  in 
most  instances  this  is  the  office  of  the  registrar 
of  deeds  for  the  county  in  which  the  property 
is  located.  Every  deed  should  be  accompanied 
by  an  abstract  of  tilte,  which  is  a  record  of 
all  transfers  of  the  property  from  the  original 
owner  (the  state)  to  the  present  purchaser. 
The  validity  of  the  title  depends  upon  the 
validity  of  this  abstract. 

Toirens  System.  In  the  Torrens  system, 
described  in  this  work,  under  that  title,  the 
warranty  deed  is  replaced  by  a  simple  transfer, 
which  is  given  to  the  registrar  tf^cther  with  the 
duplicate  certificate  of  title  in  order  that  a 
new  certificate  may  be  issued. 

DEEP-SEA  FISHERIES.  See  FlSH,  sub- 
title DeepSea  Fiaheriet. 
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DEEB  a  fa  I)  1>  of 
forest  lo  Dg  flpp  footed 
and  antic  red  i  orned) 
animals  lender  o1  !  mb 
and  with  brown  cjes 
large  and  quest  oning 
To  the  deer  bcloog  the 
elk,  B  noble  f-nnie  am 
mal;  the  re  ndeer  p  Her 
of  Nortbem  sledges 
the  canbou    the 

and  the  wapiti  eucl  of  wh  ch  la  de 
scribed  m  tl  e'<c  olumes  oJer  ts 
iodividual  t  tic  Deer  n  e  n  d  jy  I  9- 
tributed  o  er  the  world  ti  o  gh  there 
A  strol  a  and  few  in 
Africa  the  antelope  corresponding  to 
the  deer   n  the  latter    ont  nent 

DistinguiBhing  Charactenatics        \\\ 
male  dwr  aLo  called     ngs   i     i    or 
JtarU,  ba  e  E^ol  d    branth  ng 
antlers    wl  eh   the       he!  eich 
ExceptiDg  re  ndeer  female  deer  fcno«Ti  as  hinda  or 
does,  do  not  bear  antlers  nor  do  the  >o  ng  wh  ch 
Are  known  as  /auiu      Antlers  are  o  tgrowtha  from 
bone  acd  are  at  first  verv  bpiib  t    e    be  nfc  co  ered 
with  flesh  and  velvety  ak  n     IM  en  the  antlera  are 
fully  deieloped   tie    kn  dre^  nnd    s  remo  ed  bv 
rubbing  aga  nst   Ueea    lei    ng  bare   bonps      Ti  ese 
are  valued  by  man  as  troph  es  of  the  h  nt  for  um 
brella  handles    and  aomet  mes   for  knife  handles 
Sofflc  antlera  spread  into  broad  palms  wh  ch  send 


out  si  arp  snaRS  aro  nd  Iheir  outer  edge.''  Other* 
di  de  fantast  call)  nto  branches  some  of  »h  ch 
foreh  ad  wh  le  oti  era  ire  rt  red 
upuarl  Fron  the  number  of  braa  hcs  the  ^m 
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These  gentl  an  maU  are  cud-che  v  ng 
thej  I  e  on  lea  c  herbs  and  1  Iv  piis  i 
and  on  1  chenn  moss  and  bark  m  w  n  cr  the  stags 
eat  ng  onl  f  nci  n  breed  ng  t  me  Ma  t  deer  fee  i 
at  n  ghi  ti  e  elk  howe  er  roara^  abo  t  for  i  food 
duriog  the   monuog  and  afternoon      Each  i 

Ipir    Ion  a  DP      eo  t  of  Khort    br  ttic 

ha  r    the  color  of  nh  d        r  es       th 

the  colors   of  nature  of  that  t  me  of 

>ear       In    n  ost    deer    the 

hear  ng  s  ght  and  s  nell  are  i  erv  keen 

H  nda  ub  all     bear  one  fu    n  early 

itti  a  gh    there    are 

jnjil    t   o  or  three     The  fawns 

vth  the  I  otI  er  two   or  three 

after  whch  thcj   wander  oS  to 

mate   although    t   a  sa  d  tl        are  not 

full   grown  for  fo  rteen 

or  hf  een  year       In  the 

Umted  Sta  ea  and  Can 

oda    the    stately    mule 

deer    of   Rocky   Motin 
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It  seems  almoet  unbelievable  that  any  humaD 
being  could  shoot  one  of  these  animala,  when, 
a  pictute  of  peace  and  innocence,  it  standi 
drinking  at  some  rippling  mountain  stream 
at  sunset  time,  or  when  startled  bounds  grace- 
fully through  the  woodlands,  a  beautiful, 
frightened  thing.  Hunting  deer  has  been  a 
favorite  sport  in  America,  as  in  Europe,  from 
frontier  times,  and  it  became  necessary,  event- 
ually, to  make  laws  to  prevent  the  extinction 
of  this  species.  If  such  laws  were  not  made  and 
enforced,  soon  venison,  the  meat  of  the  deer, 
and  leggings  and  gloves  of  buckskin,  made  from 
their  hides,  would  be  but  things  of  the  past, 
to  be  read  about  only  in  Indian  tales,  and 
in  such  books  as  Cooper's  Lealhersloeking 
Tales;  and  the  beautiful  animal  itself  would 
peer  at  us  only  through  the  netting  of  some 
park  fence  or  perhaps  only  from  the  canvas 
of  a  Landseer.  See  Gaub,  subhead  Game 
Lawt.  MM. 

Consult  Rooaevelt'i  Deer  FamUv;  Deer  Farm- 
ing In  the  United  Btalei  (Farmers'  Bulletin  SIO, 
Department  of  Agriculture). 

DEER  HOUSE,  a  name  commonly  applied 
in  North  America  to  a  small,  gnawing  animal 
closely  allied  to  the  mice  and  jerboas  of 
Europe,  Asia  and  Africa.  It  is  usually  about 
four  inches  long,  colored  reddish  yellow  on 
the  back  and  white  underneath.  The  jump' 
ing  mouse,  or  deer  mouse  of  Canada,  is  found 
in  considerable  numbers  in  the  districts  im- 
mediately south  of  Hudson  Bay.  It  is  a  strong, 
active  creature,  with  long  hind  legs  and  very 
short  forelegs  which  it  uses  as  paws,  like  a 
squirrel.  Its  long  hind  legs  and  tail  give  it 
extraordinary  jumping  powers,  a  leap  of  ten 
feet  being  easily  accomplished.  It  has  a  pouch 
in  each  cheek  in  which  it  carries  grain  and 
seeds,  to  be  stored  in  underground  chambers 
for  winter  food.  The  store  of  food  is  never 
touched  until  it  is  impossible  to  obtain  any 
more  above  ground. 

DEFOE,  or  DE  FOE,  dejo',  DANnn,  (1660- 
173t),  an  author  of  imperishable  fame,  beloved 
by  boys  and  girls  because  he  wrote  Rohimon 
Cruaoe.  This  was  one  of  the  first  examples 
of  English  prose  fiction,  and  it  still  tanks  among 
the  greatest  adventure  stories  in  all  literature. 
Defoe  was  the  son  of  a  butcher  and  was  edu- 
DKted  for  tiie  miiustry,  which,  however,  he 
idoned,  because  it  was  not  to  his  liking. 
;  into  business,  he  became  a  hosier 
r  •  time  prospered,  but  eventually  he 
[  and  was  declared  bankrupt.  Friends 
-*  tiim  to  make  a  fresh  start,  and  his  seo- 
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ond  venture  proved  profitable, 
turned  his  at- 
tention to  pon- 
tics and  writing; 
his  fitst  publica- 
tions were  satires 
that  brought  him 
into  trouble  with 
the  government 
and  eventually 
led    to    his    im- 
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strongly  support- 
ed William  of 
Orange,  and  his 
poem  The  TVue 
Bom  Englishman,  defending  the  king,  brought 
him  prompt  recognition. 

In  1719  be  published  Aobuuon  Crusoe.  The 
Memoirt  of  a  Cavalier,  Captain  Singleton,  Rox- 
ana  and  JoutmU  of  the  Plague  Year  followed, 
and  established  his  reputation  among  the  great- 
est writers  of  his  time.  Defoe  possessed  in  a 
remarkable  degree  the  power  of  presenting  fic- 
tion as  though  it  were  fact.  His  descriptions 
of  impossible  situations  are  so  natural  that  they 
appear  not  only  possible  but  probable.  He 
was  a  very  prolific  writer,  issuing  pamphlets  on 
such  varying  subjects  as  religion,  politics,  com- 
merce, banking  and  the  education  of  women. 
His  views  on  these  subiects  were  decidedly 
modem,  and  it  might  be  said  of  him  that  he 
was  "bom  before  his  time."  See  RooiMSOit 
Cansoa. 

DEGENERATION,  de  jen er a' shun,  a  word 
which  means  gromng  worse,  or,  to  state  it 
scientifically,  lolling  aioay  from  the  genus.  De- 
generation has  special  meanings  according  to 
the  particular  science  in  which  it  is  used. 

In  Medicine.  In  medicine  degeneration  is 
applied  to  those  changes  in  tissues  and  organs 
which  prevent  them  from  performing  their 
functions  normally.  There  are  various  sorts 
of  degeneration,  to  each  of  which  physicians 
have  given  a  Latin  name.  Degeneration  may 
be  caused  by  old  age,  by  lack  of  sufiicient  nour- 
ishment, by  inactivity,  by  poisons  and  by  in- 
fectious diseases.  The  hver  and  kidneys,  among 
the  organs,  and  the  mucous  membrane,  among 
the  tissues,  are  the  most  liable  to  degenera- 
tion. Fatty  degeneration  consists  in  the  ac- 
cumulation of  fat  in  or  around  the  heart,  ar- 
teries, liver  and  other  organs.  Atbuminoui 
degeneration,  or  cloudy  swelling,  consists  in 
fine  granulation  of  cells  in  certain  organs,  par- 
ticularly the  kidneys  and  brain. 
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In  PUnts  and  Animals.  Degeneration  in 
plants  and  animals  is  due  to  several  causes, 
chief  among  which  are  lack  of  nourishment, 
unsuitable  location  and  breeding  for  special 
puiposee. 

The  first  and  second  causes  may  be  illus- 
trated by  plants  growing  year  after  year  in 
a  poor  soil  or  in  an  unsuitable  climate,  or  both. 
The  plants  will  be  smaller  than  those  from 
whidi  the  seed  was  taken.  If  the  seed  from 
these  smaller  plants  is  planted  season  after 
season  an  inferior  plant,  from  which  no  better 
stock  can  be  obtained,  is  the  final  result.  This 
is  equally  true  of  animals.  The  wild  horses 
formerly  found  in  large  numbers  on  the  Great 
Phiins  in  North  America  and  still  found  in 
South  America  are  far  inferior  to  the  stock 
from  which  they  sprang. 

The  second  cause  is  breeding  (which  see). 
To  illustrate,  the  development  of  the  double 
rose  was  accomplished  at  the  expense  of  the 
power  of  the  rose  to  reproduce  itself  from  its 
seed.  The  development  of  the  dairy  cow  is 
at  the  expense  of  the  animal's  beef-producing 
qualities,  and  the  development  of  the  draft 
horse  is  at  the  expense  of  speed.  Degeneration 
of  this  sort  is  not  injurious  as  a  whole.  The 
breeder  secures  the  perfection  of  certain  quali- 
ties for  a  given  purpose,  for  which  he  is  willing 
to  sacrifice  the  other  qualities. 

Mental  and  Moral  Degeneration.  Careful 
study  of  crime  and  delinquency  shows  beyond 
question  a  close  relation  between  physical  and 
intellectual  and  moral  degeneration.  By  far 
the  larger  number  of  boys  and  girls  brought 
before  juvenile  courts  are  in  some  respects 
l^ysically  as  well  as  mentally  defective.  The 
offspring  of  defectives  are  also  likely  to  be 
defective;  hence  degeneracy  tends  to  produce 
degeneracy.  There  are,  of  course,  exceptions 
to  this  rule,  since  now  and  then  a  member  of 
a  family  in  excellent  standing  is  a  degenerate. 
Again,  degeneracy  may  be  the  result  of  bad 
habits  which  have  been  followed  so  long  that 
the  victim  is  unable  to  regain  his  former  mental 
and  moral  state.  Alcohol  is  a  potent  cause  of 
physical,  mental  and  moral  degeneration.  See 
Habtt. 

Mental  and  moral  degeneration  may  apply 
to  a  community  as  well  as  to  an  individual. 
Under  slavery  entire  peoples,  as,  for  example, 
some  of  the  tribes  of  Central  Africa,  have  been 
reduced  to  a  condition  little  above  that  of  the 
lower  animals.  In  these  cases  the  degenera- 
tion 18  not  entirely  confined  to  the  enslaved 
people;  the  master  is  said  to  be  affected  as 


well  as  the  servant.  "He  who  is  served  is 
limited  in  his  independence,"  and  no  one  sus- 
tains the  relation  of  master  to  these  almost 
savage  African  slaves  without  themselves  being 
adversely  affected. 

Living  under  unhealthful  conditions,  such 
as  those  which  the  people  of  the  crowded  tene- 
ment districts  in  large  cities  are  compelled  to 
endure,  is  another  fruitful  source  of  society 
degeneration,  and  certain  occupations,  espe- 
cially those  connected  with  the  distribution 
of  intoxicating  liquors  and  those  which  require 
no  intellectual  effort,  produce  a  similar  effect. 

Principles.  Certain  principles  underlie  all 
forms  of  degeneration.    They  are: 

1.  A  function  or  an  organ  is  weakened  and 
finally  killed  by  lack  of  use.  A  good  illustration 
is  the  vermiform  appendix  in  the  human  body, 
which  is  believed  once  to  have  been  a  useful 
organ,  aiding  digestion,  but  which  is  now  not 
only  useless  but  in  some  cases  dangerous  (see 
Vermiform  Appendix). 

2.  A  persistent  course  in  degeneration  in  time 
leads  to  a  state  from  which  it  is  impossible  to 
return  to  the  former  condition.  This  is  equally 
true  of  plants  and  of  animals.  A  draft  horse 
cannot  be  developed  out  of  a  wild  pony,  neither 
can  a  larger  variety  of  corn  be  produced  from  the 
small  com  grown  in  the  northernmost  part  of  the 
corn-growing  regions. 

3.  In  man,  physical  degeneration  lies  at  the 
foundation  of  most  of  his  intellectual  and  moral 
degeneration.    See  Criminoloot.  w.f.r. 

DEGRSE,  IN  Mathematics.  Because  the 
circumference  of  every  circle  is  3.14159+  times 
its  diameter,  it  is  necessary  in  any  case  to  know 
only  one  of  thes^  dimensions  in  order  to 
learn  the  other  (see  Circle).  Therefore  to 
compute  the  length  of  an  arc  of  a  circle  of 
known  diameter,  we  need  only  be  tol4  how 
large  a  part  the  arc  is  of  the  whole  circum- 
ference. This  is  one  reason  why  it  has  been 
found  convenient  to  say  that  the  circumference 
of  a  circle  is  made  up  of  360  equal  parts  called 
degrees,  and  to  subdivide  each  degree  into 
60  minutes  and  each  minute  into  60  seconds. 
There  are  many  other  advantages  of  this 
division  of  a  circle.  Because  of  it,  angles 
may  be  measiired,  thus  making  possible  the 
science  of  trigonometry,  without  which  en- 
gineers could  not  survey  or  mariners  steer 
with  accuracy.  It  also  gives  a  means  of  de- 
scribing the  exact  location  of  points  on  the 
earth's  surface.  More  about  the  degree  will 
be  found  in  the  articles  Angk^;  Circle;  Lati- 
tude; Longitude;  Meridian. 

Measurements  in  degrees  are  indicated  by 
symbols,  as  in  40**  42'  l^",  which  means  40  de- 
grees, 42  minutes,  16  seconds. 
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In  Educction.  One  nho  has  completed  a 
course  of  instruction  in  on  institution  of  learn- 
ing is  usually  granted  a  title  called  a  degree. 
In  general,  Iheae  acadeioic  degrees  indicate 
how  long  and  what  their  holders  have  studied, 
but  the  significance  of  each  title  varies  widely 
between  countries  and  between  schools  in  the 
same  country.  Some  degrees,  like  Doctor  of 
Laws,  are  often  given  by  universities  in  honor 
of  success  in  other  lines  than  learning.  The 
most  common  degrees  will  be  found  listed  in 
the  article  ASBBEviATioNa,  in  Volume  I. 

DEGBOOT,  degrote',  Huoo.  See  Gacrnua, 
Huoo. 

DEKALB,  III.,  a  city  in  DeKalb  County, 
in  the  north-central  part  of  the  state,  the  seat 
of  the  Northern  Illinois  State  Normal  and 
Training  School.  It  is  Sfty-eight  miles  west 
of  Chicago  and  seventy  miles  east  of  Clinton, 
la.,  and  is  on  the  Chicago  <^  North  Western 
and  the  Chicago  &  Great  Western  railroads 
and  an  electric  railway.  The  city  has  an  area 
of  two  square  miles.  It  was  settled  about 
1S38  and  bore  the  name  of  Buena  Vista  until 
1S40.  In  1861  it  was  incorporated  and  in 
1877  was  granted  a  city  charter.  The  popula- 
tion, largely  American,  but  containing  also 
Swedish,  Lithuanians,  Finnish  and  English,  in 
1910  was  8,102;  in  1916  it  was  9,482. 

The  building  of  the  State  Normal  School  was 
completed  in  1897  at  a  cost  of  S245,000.  The 
Training  School  building,  added  in  1007-1908, 
cost  $74,000,  and  the  dormitory,  built  in  1914- 
1915,  cost  1114,000.  Besides  two  email  parks, 
the  city  maintains  two  public  playgrounds. 
Dc  Kalb  is  called  the  Barb  City,  referring  to 
barbed  wire,  the  chief  manufactured  product. 
The  important  industrial  plants  include  wire- 
drawing and  woven-wire  mills,  agricultural  im- 
plement works,  and  manufactories  of  pianos, 
shoes,  gloves,  mittens,  nails  and  creamery- 
packages.  An  engagement  of  the  Black  Hawk 
War  took  place  at  DeKalb,  and  after  the 
battle  a  conference  was  held  there  by  Lincoln, 
Jefferson  Davis  and  Zaehary  Taylor.      o.V3. 

DEKALB,  JoRANN,  Baron  (1721-1780),  a 
German-American  soldier  who  won  distinction 
in  the  RevolutiDnary  War.  He  was  bom  at 
HUttendorf,  in  Bavaria.  His  name  was  simply 
JoaAHN  Eals,  the  "Baron"  being  self-styled. 
In  1743  he  entered  the  French  army  and  was 
womoted  rapidly,  becoming  brigadier^eneral 
~  1781.     In  1777  DeKalb  came  to  America 

'*   I^fayette  and  during  the  same  year  was 

a  major-general  by  Congress.     He 

credit  in  the  armies  of  Washing- 
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under  General 
Gates  in  the 
Carolinas  and  led 
the  American 
forces  at  Cam- 
den. In  the  lat- 
ter engagement 
be  was  wounded 
eleven  times, 
which  resulted  in 
his  death  a  few 
days  later.  In 
1825  Lafayette 
laid  the  comer- 
stone  of  a  monument  to  DeKalb  at  Camden, 
and  in  Annapolis,  in  1887,  a  statue  of  him  was 
dedicated. 

DEKO'VEH,  Reotxald  (1861-  ),  a  lead- 
ing American  composer,  whose  melodious  and 
picturesque  opera,  Robin  Hood,  produced  in 
1890,  was  the  first  work  by  an  American 
composer  to  take  rank  among  standard  light 
operas.  He  has  also  composed  numerous  at- 
tractive songs,  bis  0  Promise  Me  being  a  uni- 
versal favorite.  De  Koven  was  bom  in  Mid- 
dletown,  Coim.,  and  was  graduated  at  Saint 
John's  College,  Oxford  University,  England. 
He  studied  music  in  Stuttgart,  Florence,  Paris 
and  Vienna.  His  successful  opera.  The  Begum, 
produced  in  1887,  was  the  first  of  a  notable  list 
that  includes,  besides  Rabin  Hood,  The  Alger- 
ian, Rob  Roy,  The  Matidann,  Red  Feather 
and  many  others,  all  of  which  are  charocteriied 
by  refinement  of  melody,  richness  of  harmony 
and  skill  in  construction.  Margery  Daw,  A 
Winler  LuHaby,  Indian  Love  Song  and  Ask 
What  Thou  Wilt  are  among  his  best  songs. 
De  Koven  has  at^d  as  music  critic  for  several 
New  York  publications,  and  was  the  founder 
of  the  Washington  Symphony  Orchestra.  His 
wife.  Alma  Farwell  De  Koven,  is  the  author 
of  an  excellent  biography  of  John  Paul  Jones. 

DELAGO'A  BAY,  an  inlet  of  the  Indian 
Ocean  indenting  the  coast  of  Portuguese  East 
Africa.  The  southern  portion  of  the  bay  is 
protected  from  the  rolling  waters  of  the  ocean 
by  the  Inyack  peninsula  and  island.  At  the 
head  of  the  bay  stands  Lourengo  Marques,  an 
important  port  with  excellent  harborage.  The 
bay  has  been  well  dredged  and  vesseU  of  the 
latest  size  can  lie  alongside  the  docks.  Since 
the  opening  of  a  railway  in  1895  from  Lour- 
engo  Marques  to  Pretoria,  capital  of  the  Trans- 
vaal, the  commercial  importance  of  Delagoa 
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B&r  has  greatly  increased.  The  gold  and  other 
products  now  find  a  ready  outlet  to  the  sea, 
and  the  longer  freightage  to  Durban  or  Cape 
Town  is  avoided. 

Since  the  South  African  War  the  progrew 
of  British  South  Africa  generally  has  been  eo 
rapid  that  the  Portuguese  authorities,  who  con- 


a  DELAWARE 

trol  the  shipping  to  and  from  Delagoa  Bajr, 
have  been  compelled  to  take  steps  to  meet  the 
demands  of  traffic.  The  result  has  been  bene- 
ficial to  the  Transvaal,  and  especially  eo  to 
Lourenco  Marquee,  or  Delagoa  Bay;  the  latter 
term  is  now  commonly  applied  to  both  port 


'  ELAWARE,  The  Blie  Hen  S" 
one  of  the  Middle  Atlantic  states,  formerly 
known  far  and  wide  for  its  production  of 
peaches,  which  suggested  the  peach  blossora 
as  the  state  Sower.  It  is  one  of  the  original 
thirteen  states  of  the  American  Union.  Al- 
though almost  twice  as  large  as  Rhode  Island, 
it  is  the  second  soiallest  state  in  the  Unioa. 
Texas  would  make  112  states  the  size  of  Dela- 
ware. Within  its  area  of  2,370  square  miles 
live  209,600  people,  according  to  the  census 
of  1910,  an  average  of  103  to  the  square  mile. 
This  is  one-thirteenth  the  population  of  Texas. 
An  estimate  by  the  Census  Bureau  January  1, 
1917,  placed  the  population  at  213,380.  The 
state  was  named  after  Lord  de  la  Warr,  who 
entered  the  hay  east  of  the  state  in  1611. 

It  is  said  that  the  nickname,  Blue  Hen  Slate, 
was  given  to  Delaware  during  the  Revolu- 
tionary War.  A  Delaware  officer  was  heard 
to  say  that  no  cock  was  game  unless  it  came 
from  a  blue  hen,  and  thereafter  Delaware  sol- 
diers were  called  The  Blue  Hen's  Chickent. 

pMition  and  Physical  Features.  Its  north- 
em  semi-circular  boundary  divides  Delaware 
from  Pennsylvania.  This  strange  boundary 
was  drawn  on  a  twelve-mile  radius  from  the 
courthouse  of  the  city  of  New  Castle.  On  the 
east  are  the  Delaware  River,  Delaware  Bay 
and  the  Atlantic  Ocean.  The  straight  southern 
boundary  of  thirty-six  miles,  and  the  nicety- 
mile  straight  western  boundary,  meeting  the 
southern  at  right  angles,  separate  Delaware 
from  Maryland.  From  the  south,  the  state 
tapers  gradually  to  its  narrowest  region  near 
the  north,  where  it  is  oidy  nine  miles  across. 

The  northern  portion  of  Delaware  is  a  beau- 
tiful, fertile  region  of  hills  and  dales.     The 


liighest  elevntJon  of  the  stnte  ia  327  feet,  at ' 
Southwood,  near  the  northern  border.  Con- 
tinuing southward,  the  land  surface  is  uni- 
formly low,  level  and  generally  sandy.  In 
the  extreme  south  ia  an  area  of  swamp  land, 
twelve  miles  long  and  six  miles  wide.  That 
region  is  covered  with  cypress  and  evergreen 
forests  and  is  known  as  Cypress  Swamp. 

Through  the  state  from  north  to  south  runs 
a  long,  low  divide  separating  the  numerous 
small  streams,  which  Sow  east  to  Delaware  Bay 
and  west  to  Chesapeake  Bay.  Most  of  Dela- 
ware's streams  arc  not  navigable.  Vessels  go 
as  far  as  Wilmington  up  the  mouth  of  Chris-' 
tiana  Creek,  and  as  highwa3^  to  the  interiM" 
tor  smaller  craft  the  streams  Brandywine, 
Christiania,  Duck,  Murderkill,  Jones,  Miapil- 
lioD,  Indian  and  Nanticoke  are  most  notable. 

The  marshy  shores  along  Delaware  Bay  offer 
few  good  harbors,  the  best  ones  being  at 
Lewes,  near  the  south,  and  at  New  Castle 
and  Wilmington  at  the  north.  The  construc- 
tion of  the  Delaware  Breakwater,  a  remark- 
able feat  of  engineering  which  cost  over  S2.0G0,- 
000  and  forty  years  of  work,  has  insured  an 
especially  safe  harbor  at  Lewes.  Many  sand 
beaches  enclose  shallow  lagoons  on  the  Atlantic 
coast;  none  of  those  waters  is  useful,  how- 
ever, excepting  Rehoboth  and  Indian  River 
bays,  whose  common  outlet,  the  Indian  River 
Inlet,  permits  navigation  by  small  vessels. 
The  Delaware  and  Chesapeake  Canal,  thirteen 
and  obe-half  miles  long,  from  Delaware  City 
to  Chesapeake  City,  Md.,  affords  passage  for 
barges  and  small  steamers. 

Climate.  Excepting  in  the  southern  part  of 
the  state,  where  the  swamps  breed  fever,  the 
climate   of  Delaware   is  mild   and   hea.l.t.b&A. 
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Autumn  is  particularly  pleasant,  and  frosts 
seldom  occur  until  about  the  middle  of  Octo- 
ber, but  they  may  occiu:  in  spring  as  late  as 
the  end  of  April.  The  average  yearly  tempera- 
ture is  55°. 

There  is  ample  rainfall  to  insure  good  crops, 
and  although  occasional  droughts  cause  dam- 
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Showing  boundaries,  principal  streams  and 
canal,  chief  cities  and  location  of  the  greatest 
elevation  in  the  state. 

age,  rainfall  is  usually  quite  evenly  distributed 
throughout  the  year.  The  average  rainfall  is 
from  forty  to  forty-five  inches. 

Agriculture.  The  soils  of  Delaware  are  well 
adapted  to  agriculture,  and  eighty-five  per  cent 
of  the  land  is  under  cultivation.  The  value 
of  Delaware  crops  each  year  is  about  $10,000,- 
000.  The  state  is  well  known  as  a  market  gar- 
den and  orchard,  especially  for  the  cities  of 
New  York,  Philadelphia  and  Baltimore.  The 
leading  crops  are  com,  wheat,  hay  and  forage, 
which  are  produced  in  the  rolling  country  at 
the  north.     Apples,  potatoes,  sweet  potatoes 

^^^  yams  also  produce  a  considerable  yield. 

^^■^ne-half  the  total  value  of  crops  of  the 
^  contributed  by  cereals,  one-fifth  by 


potatoes  and  other  vegetables,  and  about  one- 
eighth  by  hay  and  forage. 

Although  when  the  state  of  Delaware  is 
mentioned  the  peach  crop  is  first  in  mind, 
apples  are  now  the  most  important  orchard 
fruit,  and  pears  sometimes  rank  next  in  value. 
After  peaches,  fruits  of  less  importance  are 
grapes,  cherries  and  quinces.  Every  year 
large  quantities  of  cantaloupes,  over  350  car- 
loads of  watermelons,  about  15,000,000  quarts 
of  strawberries  and  smaller  quantities  of  other 
berries  reach  the  great  markets  from  Central 
and  Southern  Delaware.  In  market  gardening, 
the  tomato  is  the  principal  crop,  thousands  of 
acres  being  devoted  to  that  vegetable  alone. 

Domestic  animals,  poultry  and  bees  kept  on 
Delaware  farms  are  worth  about  $7,000,000. 
Dairying  interests  are  increasing,  and  the  milk, 
cream,  butter  and  cheese  sold  or  made  each 
year  are  valued  at  over  $1,000,000. 

Most  of  the  natural  woods  of  the  state  have 
been  cut  away,  excepting  the  cypresses  and 
evergreens  of  the  southern  swamps,  yet  the 
forest  products  on  farms  alone  average  nearly 
$350,000  yearly. 

Minerals.  The  mineral  resources  of  Dela- 
ware are  not  extensive,  yielding  usually  less 
than  $500,000  a  year.  This  amount  is  repre- 
sented by  the  output  of  its  stone  quarries,  and 
by  its  clay,  sand,  gravel  and  mineral  waters. 

Manufactures  and  Industries.  Manufactur- 
ing is  the  chief  industry  of  the  state,  the  yearly 
output  of  manufactured  goods  being  valued 
at  about  $55,000,000,  an  average  of  over  $180,- 
000  worth  each  woiking  day.  The  most  im- 
portant industries  are  those  relating  to  leather, 
foundry  and  machine-shop  products,  paper  and 
wood  pulp,  canning  and  preserving,  building  of 
cars  for  steam  railroads,  shipbuilding,  iron  and 
steel,  flour  and  grist  and  lumber  and  timber 
products.  Most  of  these  industries  are  con- 
fined to  the  city  of  Wilmington,  over  forty-five 
per  cent  of  the  population  of  the  state  being 
centered  in  that  -section.  The  canning  and 
preserving  industries,  however,  are  conducted 
outside  of  Wilmington. 

It  is  interesting  to  note  that  the  first  iron 
sailing  vessel  of  America  was  built  at  Wil- 
mington in  1854;  that  in  Wilmington  are 
located  some  of  the  largest  "morocco"  leather 
plants  in  the  world;  that  near  Wilmington  are 
located  the  great  Du  Pont  powder  works,  the 
oldest  and  largest  of  their  kind  in  the  United 
States. 

The  fisheries  of  Delaware  are  growing,  al- 
though they  have  not  as  yet  reached  especial 
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importance.  Their  products  are  valued  at 
about  S545;000  a  year,  the  most  important  fish 
taken  being  raenhades,  oysteis  and  shad. 

Tianspoctation  and  Commerce.  No  part  of 
Delaware  ia  far  from  navigable  water  or  from 
rsilwaye  vhich  afford  connection  with  the 
largest  railwajrs  of  the  East.  The  total  railway 
mileage  is  about  400,  the  two  most  important 
railroads  being  275  miles  of  the-  Pennsylvania 
system,  and  the  Baltimore  &  Ohio.  There  are 
only  about  125  miles  of  electric  railway,  al- 
though extensions  are  being  made  at  a  com- 
paratively-rapid rate. 

An  active  coBStwiae  trade  exiata  between 
Wilmington  and  New  York,  those  cities  being 
connected  by  a  line  of  stenmers.  There  is  also 
some  foreign  commerce  through  Wilmington. 
Chesapeake  and  Delaware  bays  are  connected 
hy  a  canal.  The  harbors  at  New  Castle  and 
Lewes  encourage  coastwise  and  internal  trade. 
Recent  government  appropriations  provide  for 
improving  the  harbor  at  Wilmington  and  for 
dredging  channels  in  several  of  the  larger 
streams  in  the  state. 

The  People  and  Principal  Cities.  Fifteen 
per  cent  of  the  population  of  Delaware  are 
colored.  Of  the  white  population  about  eight 
per  cent  are  foreign-bom,  chiefly  of  Irish,  Ger- 
man, English  and  Italian  parentage. 


REUaiONS  IN  DELAWARE 

The  dty  of  Wilmington,  in  the  extreme 
north  of  Delaware,  is  the  largest  city.  Dover, 
in  about  the  center  of  the  state,  is  the  capital, 
and  other  cities  of  importance,  besides  the 
hart)Or  towna  of  New  Castle  and  Lewes,  are 
HUford,  Middletown,  Smyrna,  Georgetown, 
110 
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Seaford  and  Laurel.    The  most  important  of 
these  are  described  in  these  volumes. 

Edncation.  Although  education  in  Delaware 
has  loqg  been  the  subject  of  thoughtful  care 
and  constant  improvement,  yet  more  efficient 
instruction  of  the  young  is  promised.  Cooper- 
ating with  the  United  States  Bureau  of  Educa- 
tion, the  Delaware  state  school  system  ia  being 
built  up  OS  a  model  educational  unit,  and  it  is 
probably  destined  to  serve  as  a  guide  to  other 
commonwealths  which  may  desire  a  more  thor- 
ough  and  united  educational  system  than  they 
now  possess.  All  schools,  from  tittle  district 
Bchoob  to  the  State  College  for  Colored  Stu- 
dente  at  Dover,  and  the  Delaware  College  for 
men  at  Newark,  will  be  included  in  the  new 

A  law  pHffied  by  the  l^islature  in  1907  makes 
school  attendance  compulsory  for  children  be- 
tween the  ages  of  seven  and  fourteen.  School 
sessions  in  rural  communities  vary  from  seven 
to  ten  months  a  year,  and  children  living  over 
two  miles  from  a  school  are  excused.  Separate 
schools  are  provided  for  white  and  colored 
children.  Over  22,500  children  attend  the  pub- 
lic elementary  schools,  and  about  1,800  pupils 
are  taught  in  the  high  schools.  The  state  has 
no  normal  schools,  but  has  a  normal  depart- 
ment in  the  Women's  College  at  Newark. 
Under  the  new  educational  system  proposed 
this  plan  will  doubtless  be  altered. 

The  state  supports  a  hospital  for  the  insane 
and  an  industrial  school  for  boys  and  one  for 
girls.  It  contributes  to  institutions  outside  of 
the  state  for  the  support  and  training  of  its 
deaf,  dumb  and  blind, 

Govemment.  After  being  governed  under 
three  constitutions,  adopted  in  1776,  1792  and 
1S31,  Delaware  adopted  a  fourth  in  1897,  and 
this,  with  a  few  minor  amendments,  constitutes 
the  basic  law  of  the  state  to-day.  Delaware 
is  divided  into  three  counties,  and  each  of  those 
into  hundreds,  or  districts,  for  local  govern- 
ment. Wilmington  has  a  specially  modified 
government  of  its  own. 

Executive  power  is  vested  in  a  governor, 
lieutenant-governor,  attorney-general  and  insur- 
ance commissioner,  each  elected  for  four  years, 
and  in  a  state  treasurer  and  an  auditor  of 
accounts,  who  serve  two  years. 

The  legislative  power  is  vested  in  the  gen- 
eral assembly.  It  consists  of  a  senate  of 
seventeen  members,  elected  for  four  years,  and 
a  house  of  representatives  of  thirty-five  mem- 
bers, elected  for  two  years.  Senators  must 
be  twenty-seven  years  old  and  representatives 
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twenty-four.  A  voter  miwt  be  twenty-one 
years  of  aRC  and  able  to  read  English  and  to 
write  his  name.  Every  male  citizen  with 
thoHc  qualifications  is  entitled  to  vote. in  the 
election  district  in  which  he  registers,  if  he 
has  been  a  resident  of  the  state  one  year,  of 
the  county,  three  months,  and  of  the  district,  or 
himdred,  thirty  days,  next  preceding  the  elec- 
tion. 

Judicial  powers  arc  vested  in  six  judges,  one 
of  whom  is  chancellor,  one  chief  justice,  aod 
the  other  four  associate  justices.  All  are  ap- 
pointed by  the  governor  and  confirmed  by  the 
senate. 

History.  Although  the  Englishman,  Lord 
de  la  Warr,  sailed  into  Delaware  Bay  in  1611, 
the  first  settlement  in  the  colony  was  made 
by  the  Dutch,  just  twenty  years  later.  That 
trading   post,    which    was   situated    near    the 
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present  site  of  Lewes,  was  destroyed  by  In- 
dians in  1633.  In  1638  the  Swedes  made  an 
uttrmpt  to  secure  a  shore  line  in  America  by 
founding  the  colony  of  New  Sweden,  near  the 
pro^eut  site  of  Wilmington  and  extending  as 
far  M  Philadelphia.  The  Dutch  resented  this 
invasion  of  what  they  considered  their  prop- 
erty, and  within  four  years  open  conflict  en- 
sued. By  1655  the  S^^*edes  were  driven  out, 
and  the  Dutch  took  possession  of  all  that 
stH'tion.  When  New  .\mstcnlam,  the  present 
Now  York  City,  passed  into  English  hands  in 
U>(H.  Delaware  also  came  \mder  English  con- 
trol, and  contention  arose  between  the  Duke 
of  York  and  Lord  B;\ltimore.  In  1683,  how- 
ever, William  Penn  secured  the  territory,  and 
for  twenty  ycarsj  it  was  governed  as  part  of 
IVimsylvunia.  In  1703  it  was  granted  a  sepa- 
rate n^sjonibly.  but  the  authority  of  Penns>'l- 
NMuins  governor  was  acknowledged  until  the 
l\evi>lutionar>-  War.  Throughout  that  war 
TVlawaiv  ^JoKlier:?  rendereil  noteworthy  ser\'ice. 
In  177l>  an  independent  state  government  was 
tornuHl.  and  Delaware  was  the  first  state  to 
raifv  the  Feileral  Constitution  in  1787. 
As  a  slave-holding  state,  Delaware  furnished 


Research  Qiiestions  on 
Delaware 


(An  ontline  suitable  for  Delaware 
wlll  be  found  with  the  article 
«*State.*') 

Why  has  Delaware  fewer  navlgrable 
streams  than  it  had  two  centuries  ago? 

Do  the  farmers  of  the  state  have  to 
provide  for  irrigation? 

How  many  miles  of  railroad  are 
there  to  one  hundred  square  miles  of 
area?  How  does  the  state  compare 
in  this  regard  with  the  state  which  most 
closely  resembles  it  in  size?  With  Cali- 
fornia? 

Who  was  the  real  discoverer  of  Dela- 
ware Bay?    Why  did  he  not  explore  it? 

What  qualifications  must  a  man  have 
to  enable  him  to  vote  in  Delaware? 

Where  is  the  great  breakwater?  How 
much  did  it  cost,  and  how  long  was  it 
in  building? 

Who  are  the  "white  Indians/*  and 
what  has  tradition  to  say  concerning 
them? 

What  industrial  plant  in  this  state 
outranks  in  age  and  size  all  others  of 
its  kind  in  the  country? 

What  is  meant  by  "hundreds"? 

Has  the  state  many  navigable  water- 
ways? 

What  Incident  in  the  history  of  the 
American  flag  is  marked  by  a  monu- 
ment in  this  state? 

How  many  dollars'  worth  of  manu- 
factured goods  is  produced  in  Delaware 
for  each  working  day  in  the  year? 

How  does  the  state  care  for  its  blind 
and  its  deaf  and  dumb? 

How  many  times  as  valuable  as  its 
yearly  mineral  output  Is  its  agricul- 
tural production?  The  output  of  its 
factories  ? 

To  what  children  within  the  state 
does  the  compulsory  education  law  not 
apply  ? 

Give  two  popular  names  applied  to 
this  state,  and  explain  both. 

In  what  unusual  way  was  the  north- 
em  boundary  of  the  state  established? 

What  do  the  farms  produce  that  Is 
not  counted  as  agricultural  products? 

How  many  states  have  a  greater  pro- 
portion of  their  land  under  cultivation 
than  has  Delaware? 

What  fruit  is  most  closely  associated 
in  the  popular  mind  with  this  state?  Is 
it  the  most  important  now? 

How  many  cities  in  this  state  have  a 
population  grejiter  than  10.000? 

How  many  cities  the  size  of  the  capi- 
tal of  Delaware  would  the  capital  of 
New  York  make? 

At  what  stage  has  the  state  arrived 
on  the  liquor  regulation  question? 

How  many  states  have  a  population 
smaller  than  that  of  Delaware?     How 
many  have  fewer  people  to  the  square 
mile? 

What  proportion  of  the  total  agricul — 
tural  output  is  made  up  of  cereals? 

What  engineering  project  besides 
breakwater  at  I^ewes  has  been  of 
aid  to  transportation? 

Who    made    the    first    settlement  © 
Delaware  territory?     When?     How  dl^l 
the  land  come   Into  the  possession  ^t 
Ehigland? 
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many  recruits  to  the  Confederate  army  during 
the  War  of  Secession,  but  as  a  government  it 
remained  faithful  to  the  Union  and  was  quick 
in  its  response  to  the  call  for  troops.  In  recent 
3rear8  political  factions  of  the  Republican  party 
have  fought  for  control  of  the  state,  and  as 
a  result  Delaware  was  without  representation 
in  the  United  States  Senate  from  1901  to  1903. 
A  troublesome  question  is  liquor  regulation, 
and  as  a  result  of  the  elections  of  1910  licenses 
are  required  for  the  sale  of  liquor  in  New 
Castle  County,  including  Wilmington,  while 
Kent  and  Sussex  counties  continue  to  be  anti- 
saloon  territory.  £0)^*. 

Other  Items  of  Interest.  Hudson  discovered 
Delaware  Bay  and  explored  its  mouth  six  da3rs 
before  he  entered  the  Hudson  River,  but  he 
did  not  proceed  far  inland  because  the  bay 
was  too  shallow. 

The  Indians  who  lived  in  this  region  at  the 
eoming  of  the  white  man  were  the  Lenni 
Lenape,  or  "real  men." 

In  Sussex  County  and  the  surrounding  region 
there  is  a  colony  of  so-called  "white  Indians" 
w  "Moors."  Tradition  declares  that  these 
ure  the  descendants  of  Moors  from  Spain,  but 
their  exact  origin  is  unknown. 

It  was  during  a  battle  on  Delaware  soil 
that  the  new  American  flag  was  first  unfurled 
on  land,  September  3,  1777.  The  spot  where 
this  occurred  is  indicated  by  a  monument. 

Only  one  city  in  the  state — Wilmington — has 
°x»e  than  5,000  inhabitants. 

•^en  the  white  men  first  entered  this  terri- 
^*y  it  was  far  better  watered  than  at  present, 
f^'s^ts  have  been  cut  and  swamps  have  been 
7**ned,  and  in  the  process  many  streams  have 
*"*Ppeared,  while  others,  once  navigable  for 
^8e    vessels,  are   now  of  use   only   for  the 
*^est  craft, 
^o  other  state  has  so  large  a  proportion  of 
'^^d  under  cultivation. 
^'^Oause  of  its  diminutive  size,  Delaware  is 
^^^ntly  known  as  "The  Diamond  State." 
^^^Te  than  one-sixth  of  Delaware's  area,  or 
^^uare  miles,  is  water  surface. 

^/^»\8Ult  Pyle'8  Once  Upon  a  Time  in  Delaware; 
^'^A'a  Hi9tory  of  the  State  of  Delaware. 

^j^^^iated  Snbjeeta.  The  following  articles  in 
^J^^  volumes,  even  when  they  do  not  make  spe- 

whl  **^tlon  of  Delaware,  contain  information 
*'^>i  will   help   to   make   clearer  the   Ufe  and 

•*^^ttle8  of  that  state. 

^^  Leather 

r]**^rare,  Thomas  West  Peach 
r^Ware  Bay  Powder 

•  ^*^^  Wilmington 


DELAWARS,  a  tribe  of  American  Indians 
belonging  to  the  Algonquian  family,  living, 
when  first  kno\*'n,  on  the  Delaware  River. 
They  called  themselves  Lenni  Lenape,  which 
meant  real  men.  They  occupied  Eastern 
Pennsylvania  and  most  of  New  Jersey.  It  was 
with  these  Indians  that  William  Penn  made 
his  celebrated  treaty,  and  from  their  great  chief 
Tamanend  the  Tammany  Society  (which  see) 
of  New  York  takes  its  name.  Because  they 
occupied  the  central  home  of  the  Algonquians 
they  were  given  the  title  of  grandfather  by  all 
the  tribes  of  that  great  family.  Driven  from 
their  original  home  by  the  progress  of  the 
whites,  they  removed  westward.  Fewer  than 
2,000  now  remain,  and  they  are  scattered 
among  other  tribes.  For  habits  and  customs, 
see  Indians,  American.    See,  also,  Penn,  Wil- 

UAM. 

DELAWARS,  a  river  of  the  Eastern  United 
States,  formed  by  the  junction  of  two  small 
streams  in  the  Catskill  Mountains,  New  York. 
This  river  is  the  greatest  shipbuilding  center, 
after  the  Clyde,  in  the  world.  It  forms  the 
northeastern  boundary  between  New  York  and 
Pennsylvania  and  the  entire  boundary  line 
between  Pennsylvania  and  New  Jersey.  Its 
general  course  is  southward,  passing  through 
the  Kittatinny  Mountains  near  Stroudsburg, 
Pa.,  and  flowing  through  the  gorge  known  as 
the  Delaware  Water  Gap  (which  see).  Its 
length  is  about  350  miles  from  its  source  to 
Delaware  Bay,  into  which  it  flows  about  five 
miles  below  New  Castle.  The  Schuylkill  and 
Lehigh  rivers  are  its  most  important  tributaries. 
Tidewater  is  met  at  Trenton,  after  which  it 
becomes  an  inlet  of  the  sea;  Philadelphia, 
fifty-five  miles  above  the  head  of  the  bay,  is 
at  the  head  of  navigation  for  ocean  steamers. 
The  river  is  an  important  means  of  commer- 
cial transportation  for  the  busy  cities  of  Tren- 
ton, Easton  and  Camden.  The  Morris  <fe  Els- 
sex  Canal  from  Trenton  to  New  Brunswick 
also  facilitates  commerce,  and  the  Delaware 
&  Chesapeake  Canal  connects  Delaware  River 
with  Chesapeake  Bay.  The  state  of  Pennsyl- 
vania made  a  large  appropriation  for  river  and 
harbor  improvements  south  of  Philadelphia  in 
1905. 

DELAWARE,  Ohio,  the  county  seat  of  Del- 
aware County,  twenty-four  miles  north  of 
Columbus,  the  state  capital,  116  miles  south- 
west of  Cleveland  and  100  miles  south  and  east 
of  Toledo.  It  is  on  the  Whetstone  (Olentangy) 
River,  and  on  the  Cleveland,  Cincinnati,  Chi- 
cago &,  Saint  Louis,  the  Pennsylvania  and  the 
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Hocking  Valley  railroads,  and  on  two  inter- 
urban  lines.  Delaware  was  named  for  the 
tribe  of  Indians  of  that  name.  It  was  laid 
out  in  1808,  incorporated  as  a  town  in  1815 
and  as  a  city  in  1827.  The  area  is  four  square 
miles.  The  population,  practically  all  Amer- 
ican, was  9,076  in  1910  and  9,790  in  1916. 

Delaware  is  the  seat  of  the  Ohio  Wesleyan 
University  (Methodist  Episcopal),  opened  in 
1844.  Gray  Chapel,  the  main  building,  was 
erected  in  1892  at  a  cost  of  $350,000.  The  city 
has  a  Federal  building,  erected  in  1910  at  a 
cost  of  $75,000,  a  Carnegie  Library  and  two 
attractive  parks. 

The  industrial  enterprises  include  manufac- 
tures of  day  products,  gas  engines,  shoes,  cigars 
and  garments;  the  city  also  has  railroad  shops, 
foundries  and  limestone  quarries.  There  is  a 
lively  trade  in  the  agricultural  and  stock-raising 
products  of  the  surrounding  country.  In  the 
city  are  sulphur  and  other  mineral  springs, 
whose  waters  are  utilized  for  medicinal  pur- 
poses. One  of  the  finest  sanitariums  in  the 
state  is  located  here. 

Delaware  was  the  birthplace  of  Rutherford 
B.  Hayes,  President  of  the  United  States  from 
1877  to  1881.  The  house  in  which  he  was  bom 
stands  opposite  the  city  hall  (see  Hatbs, 
RuTHERFOBD  B.,  for  illustration).  wj>.t. 

DELAWARE,  or  DELAWARR,  Thomas 
West,  Lord  (1577-1618),  an  English  nobleman 
of  colonial  fame,  the  first  governor  of  Virginia 
colony,  in  whose  honor  the  state  of  Delaware 
and  Delaware  River  and  Bay  were  named. 
At  the  age  of  twenty-five  he  succeeded  to  his 
father's  estate  and  title  and  became  a  member 
of  Queen  Elizabeth's  Privy  Council.  Having 
become  interested  in  the  plans  for  the  coloniza- 
tion of  the  new  lands  in  America,  he  was 
chosen  a  member  of  the  Council  of  Virginia  in 
1609,  and  on  June  10,  1610,  arrived  at  James- 
town as  the  first  governor  of  the  Virginia 
colonists.  He  first  persuaded  the  discouraged 
settlers  to  give  up  the  idea  of  returning  to 
England,  and  then  set  himself  to  the  task  of 
bringing  order  and  prosperity  to  the  weak 
settlement.  In  this  he  succeeded  admirably, 
though  he  was  much  given  to  pomp  and  dis- 
play. 

After  founding  a  settlement  on  the  site  of 
the  modern  Hampton,  and  building  forts  Henry 
and  Charles,  Lord  Delaware  started  for  the 
West  Indies  in  1611  to  restore  his  failing  health, 
but  was  driven  by  a  storm  into  the  river  which 
now  bears  his  name.  He  then  returned  to 
Lcmdon,  where  he  published  his  Relation  of 


the  Condition  of  Affairs  in  Virginia,  In  1618, 
while  on  a  second  voyage  to  America,  he  died. 

DELAWARE  BAY,  a  large  bay  or  arm  of 
the  Atlantic  Ocean,  lying  between  the  states 
of  Delaware  and  New  Jersey.  It  is  about  forty 
miles  long  and  thirty-five  miles  at  its  greatest 
width,  and  has  a  channel  depth  of  thirty  to 
sixty  feet  through  its  entire  length.  The  bay 
is  of  great  commercial  importance,  as  it  en- 
ables ocean-going  vessels  to  reach  Philadelphia, 
which  lies  on  the  Delaware  River  a  few  miles 
above  the  point  of  its  entrance  into  the  bay. 
Philadelphia  contends  with  New  Orleans  for 
the  rank  of  second  seaport  in  the  country. 
New  York  holding  first  place.  At  the  entrance 
of  the  bay,  near  Cape  Henlopen,  the  Federal 
government  has  built  a  large  breakwater  to 
provide  shelter  for  vesseb,  at  a  cost  of  $3,000,- 
000.  Lighthouses  have  also  been  erected  to 
warn  ships  of  shoal  water. 

DELAWARE  WATER  GAP,  a  narrow  gorge 
about  three  miles  long,  in  the  Kittatinny 
Mountains,  sixty-five  miles  west  of  New  York, 
close  to  the  boundary  between  New  Jersey  and 
Pennsylvania,  but  in  the  latter  state.     This 
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gorge,  or  canyon,  was  worn  through  the  solid^ 
rock  of  the  Appalachian  range  many  ages  ago 
by  the  Delaware  River  when  it  was  slowly 
forcing  its  way  to  the  sea.  The  rocky  walls 
on  either  side  are  very  steep  and  high,  rising 
almost  perpendicularly  1,400  feet  above  the 
water.  The  scenery  is  very  beautiful,  and  the 
surroundings  are  restful,  two  facts  which  com- 
bine to  make  Delaware  Water  Gap  one  of  the 
most  popular  resorts  in  America. 
DELCASS£,  delkasa',  TnioPHiLB  (1852-^ 
),  a  French  statesman  who  was  instru- 
mental in  developing  a  friendly  understanding 
or  '^entente"  among  France,  Russia  and  Eng- 
land, which  cemented  their  interests  when  Uie 
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War  of  the  Nations  began  in  1914.  In  1894 
he  was  appointed  Minister  of  Colonies  and  in 
1898  received  the  portfolio  of  Minister  of  For- 
eign Affairs.  He  arranged  the  alliance  with 
Russia,  conducted  delicate  negotiations  with 
England  concerning  African  affairs  and  acted 
as  mediator  between  Spain  and  the  United 
States.  By  seeking  European  alliances  he 
roused  the  suspicions  of  Germany  and  his  res- 
ignation was  called  for.  He  was  soon  rein- 
stated, and  in  1911  became  Minister  of  Marine, 
in  this  position  effecting  great  improvements 
in  the  FVench  navy.  In  1912  he  again  became 
Minister  of  Foreign  Affairs,  but  during  the 
next  year  was  appointed  ambassador  to  Russia. 

In  1914  Delcasse  returned  to  France,  and  was 
for  a  few  months  Minister  of  Foreign  Affairs 
and  then  Minister  of  War.  On  the  outbreak 
of  the  War  of  the  Nations  he  again  assumed 
charge  of  the  foreign  office,  where  he  remained 
until  October  13,  1915.  He  then  resigned, 
ostensibly  because  of  ill  health;  it  is  generally 
understood,  however,  that  his  resignation,  like 
the  withdrawal  of  Sir  Edward  Carson  from  the 
British  Cabinet,  was  a  protest  against  the  hesi- 
tating policy  which  had  allowed  the  conquest 
of  Serbia  by  the  Austro-German  and  Bul- 
garian armies. 

DEL'EGATEy  a  person  appointed  by  an- 
other or  by  a  group,  to  act  as  his  or  its  rep- 
resentative. The  word  is  derived  from  the 
Latin  delegatus,  the  past  participle  of  the  verb 
which  means  to  Bend,  or  appoint.  In  the 
United  States  Congress  the  term  is  applied  to 
a  person  elected  to  represent  a  territory,  as 
distinguished  from  a  state,  in  the  House  of 
Representatives.  Each  territory  is  entitled  to 
send  one  delegate,  who  serves  two  years,  re- 
ceives a  yearly  salary  of  $7,500,  is  allowed  to 
speak  and  offer  motions  only  on  affairs  con- 
cerning his  territory,  but  may  be  appointed  to 
certain  committees.  No  delegate,  however, 
may  vote  on  any  question.  In  Congress  at 
the  present  time  there  are  delegates  only  from 
Alaska  and  Hawaii.  The  Philippine  Islands 
and  Porto  Rico  send  ''resident  commissioners 
to  Congress."  These  men,  though  popularly 
called  delegates,  do  not  possess  the  rights  of 
the  territorial  delegates,  but  are  merely  entitled 
to  the  privileges  of  the  floor. 

DELFT,  or  DELF,  a  picturesque  town  in  the 
Netherlands,  near  Rotterdam,  founded  in  the 
eleventh  century.  It  is  intersected  by  numer- 
ous tree-bordered  canals  crossed  by  sixty-nine 
bridges.  Among  its  buildings  of  historic  inter- 
est are  the  Prinsen-hof  (meaning  court  of  a 


prince) ,  now  a  fine  museum,  where  William  I 
of  Orange  was  assassinated  in  1584;  the  town 
hall;  the  old  Reformed  church;  and  the  new 
church  containing  the  family  vault  of  the 
House  of  Nassau,  the  tomb  of  William  I,  the 
remains  of  Hugo  Grotius,  a  Dutch  statesman, 
and  the  burial  vaults  of  the  present  royal 
house.  The  town  was  at  one  time  famous  for 
the  manufacture  of  a  beautiful  pottery,  the 
appearance  of  which,  in  about  1600,  marked 
an  epoch  in  the  art  of  ceramics.  This  earth- 
enware in  its  highly  developed  form  success- 
fully imitated  Chinese  blue  and  white  porce- 
lain. The  industry,  which  suffered  a  severe 
decline  in  the  latter  part  of  the  eighteenth 
century,  has  been  revived,  its  product  receiving 
the  name  of  "New  Delft." 

DELHI,  deVe,  capital  of  the  Indian  province 
of  the  same  name,  since  1911  the  seat  of  gov- 
ernment of  British  India.  It  is  situated  on  the 
west  bank  of  the  River  Jumna,  about  midway 
between  Calcutta,  on  the  east,  and  Karachi, 
on  the  west  coast.  The  city  was  founded  by 
Shah  Jehan,  builder  of  the  beautiful  Taj 
Mahal  (which  see)  at  Agra  and  of  the  imperial 
palace  at  Delhi,  the  latter  a  reminder  of  the 
days  when  the  city  was  the  splendid  capital 
of  the  great  Mogul  empire,  with  a  population 
of  2,000,000  (see  Moqul).  This  palace  has 
given  place  to  British  barracks,  and  few  evi- 
dences of  its  former  glory  are  visible.  Here, 
in  the  audience  chamber,  once  stood  the  fa- 
mous Mogul  throne,  surmounted  by  a  fully- 
spread  peacock's  tail  made  of  precious  stones 
and  valued  at  $30,000,000.  Near  the  finest 
street  in  Delhi,  called  the  Chandni  Chauk, 
stands  the  Great  Mosque,  a  beautiful  building 
with  three  pure-white  marble  domes.  This  is 
also  a  monument  to  the  pride  of  Shah  Jehan, 
who  on  his  coronation  treated  the  populace  of 
Delhi  to  a  pageant  that  cost  him  more  than 
16,000,000. 

In  1911  the  city  witnessed  another  pageant, 
known  as  the  Delhi  Durbar,  when  King  George 
V  and  Queen  Mary  of  England  were  enter- 
tained with  great  splendor  (see  Durb.\r).  For 
political  reasons  at  that  time  it  was  thought 
wise  to  remove  the  capital  from  Calcutta  to 
Delhi,  and  this  was  done  in  the  following 
year.  Modem  Delhi  is  far  from  being  the 
glorious  city  of  old.  It  is,  however,  in  a  fairly 
flourishing  condition.  The  palaces  of  the 
nobles  and  princes  have  in  many  parts  given 
place  to  the  dwellings  of  European  business 
men.  Although  the  city  is  still  famous  for  its 
jewelry  and   gold   and  silver  work,   Western 
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manufactures  have  become  more  important. 
Modern  flour  mills  look  down  on  the  sumptu- 
ous dwellings  of  caste-encircled  natives  who 
regard  commerce  as  degrading.  Sugar  and 
cotton  mills,  with  up-to-date  machinery,  pro- 
vide employment  for  many  thousands  of  low- 
caste  inhabitants.  The  trade  in  grain  and  other 
agricultural  products  is  extensive. 

Educational  facilities  have  been  greatly  in- 
creased during  recent  years,  and  Delhi,  by 
being  created  the  capital  of  the  vast  Indian 
Empire,  has  developed  a  civic  pride  which  bids 
fair  soon  to  place  the  city  far  ahead  of  all 
Indian  rivals.  It  is  more  cosmopolitan  than 
most  of  the  Indian  cities;  racial  and  religious 
prejudices,  though  they  exist,  are  not  as  appar- 
ent to  the  observer  as  elsewhere.  The  political 
unrest  that  was  formerly  characteristic  of  the 
city  is  gradually  giving  way  to  a  desire  for 
educational  and  commercial  progress.  Popula- 
tion in  1911,  232,837. 

DELI'LAH,  in  Scripture,  the  treacherous 
mistress  of  Samson,  the  man  of  marvelous 
strength.  Desiring  to  know  wherein  the 
strength  of  Samson  lay,  the  lords  of  the  Philis- 
tines bribed  Delilah  to  discover  the  secret. 
Loving  and  trusting  her,  Samson  told  Delilah 
that  his  strength  came  from  his  long,  thick 
hair;  so  while  he  was  sleeping  Delilah  cut  off 
his  locks,  and  he  fell  into  the  hands  of  his 
enemies.  Under  the  title  Samson  in  these 
volumes  is  told  the  story  of  his  revenge  for 
this  outrage. 

The  name  Delilah  means  drooping,  or  lan- 
guishing, one.  Delilah  is  a  leading  character 
in  Saint^Sacns's  opera,  Samson  and  Delilah. 

DELIRIUM  TREMENS, cfeZtr'ium  ire' mem, 
or  SHAKING  DELIRIUM,  is  an  affection  of  the 
nerves  and  brain,  caused  by  long-continued 
and  excessive  drinking  of  alcoholic  liquors. 
The  sufferer  has  fits  of  trembling,  and  his  mind 
becomes  so  disordered  that  it  is  filled  with  all 
manner  of  fantastic  imaginings.  Frequently 
he  thinks  he  sees  snakes,  rats,  bats  and  other 
loathsome  animals,  and  as  a  resuH  he  suffers 
pjreatly  from  lack  of  sleep.  Unless  the  prog- 
ress of  the  hallucinations  is  arrested  the  victim 
eventually  dies  in  agony  of  mind  and  from 
physical  exhaustion.  Strychnine,  chloral,  bro- 
mides and  other  powerful  drugs  are  usually 
administered  to  the  patient,  but  the  treatment 
should  always  be  directed  by  a  physician. 
Baths  and  douches  are  sometimes  found  to  be 
of  benefit.  It  is  estimated  that  about  seventeen 
per  cent  of  those  attacked  by  delirium  tremens 
die  from  its  effects.  wj^.b. 


DE'LOS,  the  smallest  and  the  central  island 
of  the  Cyclades  group,  in  the  Aegean  Sea,  be- 
longing to  Greece.  It  was  held  in  great  ven- 
eration by  the  ancient  Greeks  as  a  sacred 
island,  the  birthplace  of  the  god  Apollo.  Tradi- 
tion says  it  was  originally  a  floating  island  but 
was  anchored  in  its  present  position  by  Nep- 
tune, called  Poseidon  by  the  Greeks,  to  afford 
a  refuge  for  Leto,  mother  of  Apollo  and  Arte- 
mis. In  477  B.C.  the  Greek  cities  formed  a 
league  known  as  the  Confederacy  of  Delos, 
for  protection  against  the  Persians.  The  com- 
mon treasury  was  kept  in  the  temple  of  Apollo 
on  the  island  of  Delos,  which  became  the 
political  and  educational  center  of  all  the 
Grecian  states.  The  power  of  the  league  was 
later  transferred  to  Athens,  leading  to  the 
foundation  of  the  Athenian  Empire. 

DELPHI,  del'fy,  an  ancient  town  in  Phocis, 
Greece,  called  Pytho  in  the  stories  of  Homer. 
It  was  celebrated  for  its  oracle  of  Apollo  (see 
Oracles),  through  which  it  became  the  religious 
center  of  Greece  and  the  common  altar  of  the 
Greek  race.  Delphi  lay  on  the  southern  slope 
of  Mount  Parnassus,  in  a  region  of  wild  and 
picturesque  beauty.  From  a  deep  crevice  in 
the  rocks  issued  overpowering  vapors,  assumed 
to  be  the  divine  breath  of  Apollo,  and  over 
this  spot  a  temple  was  erected  in  honor  of  the 
god.  The  priestess,  known  as  the  P3rthia,  who 
received  the  messages  of  the  Revealer,  sat 
upon  a  tripod  over  the  crevice,  and  as  she  came 
under  the  influence  of  the  stupefying  vapors 
gave  utterance  to  his  words.  Her  mutterings 
were  recorded  by  priests,  who  interpreted  them 
in  verse. 

Though  the  answers  were  sometimes  in  the 
form  of  sensible  advice,  prophecies  regarding 
the  outcome  of  future  events  were  often  inten- 
tionally obscure  or  capable  of  being  taken  in 
different  ways.     Croesus,  asking  if  he  should 
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make  war  on  Cyrus,  was  told  that  if  he  did  so 
he  would  bring  ruin  to  a  great  empire;  in  the 
struggle  that  he  at  once  brought  about  it  was 
his  own  empire  that  was  destroyed.  Not  only 
did  the  Greeks  freely  consult  the  oracle,  but  in 
times  of  peril  and  anxiety  the  Romans  and  the 
monarchs  of  Asia  made  their  way  to  Delphi. 

DELSARTE,  delsahri',  SYSTEM,  a  system 
of  relaxing  physical  exercises,  including  train- 
ing in  poise  and  breath  control,  devised  by 
FranQois  A.  Delsarte  (see  below).  He  taught 
that  every  expression  of  the  face,  every  gesture 
and  every  pose  of  the  body  was  the  outward 
expression  of  some  inner  emotion,  and  that 
every  gesture,  every  pose  and  every  expression 
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of  the  features  bad  a.  cbtLTScteristic  effect  on 
the  emotions  aod  on  character.  He  was  there* 
ton  a  teacher  of  emotional  expression. 

His  first  step  was  to  subject  the  joints  and 
muBcles  of  the  body  to  a  relaxing  process,  to 
secure  perfect  freedom  of  movement  and  to 
make  the  human  organism  pliable  and  re- 
spoaaive.  His  exercises  are  simple,  and  include 
q)ecial  movements  for  the  fingers,  hand,  head, 
trunk,  foot,  leg,  lower  jaw,  eyelids,  etc.  The 
Delsartian  movements  develop  grace  and  free- 
dom of  gesture,  but  they  are  not  a  eystem  of 
gymnastics,  nor  are  they  adequate  for  the 
complete  training  of  the  physical  organism. 

Ftincoia  Alexandre  Delsarte  (1811-1871)  was 
bom  at  Solesmes,  France,  Durii^  a  boyhood 
which  was  full  of  poverty  and  suffering,  he 
developed  a  remarkable  talent  for  music. 
Through  the  influence  of  a  well-known  musi- 
cian, who  discovered  him  writing  down  in  the 
■and  the  music  that  was  being  played  in  the 
garden  of  the  Tuileries,  he  was  admitted  to 
the  Conservatory  of  Paris  at  the  age  of  four- 
teen. Five  years  later  he  became  a  singer  in 
light  opera,  but  in  1834  was  forced  to  leave  the 
stage  because  of  the  failure  of  his  voice. 
Thereafter  he  devoted  himself  to  perfecting  his 
system  of  expression,  which  he  never  put  into 
writing,  but  which  has  been  handed  down  by 
bis  followers.  Among  his  pupils  were  the  fa- 
mous French  actress  Rachel,  and  the  great 
pulpit  orator,  Fere  Hyacinthe.  Delsarte  was 
the  compoaer  of  a  number  of  songs  and  vocal 
exercises,  and  a  mass  which  he  wrote  was 
performed  in  churches. 

DELTA,  a  triangular-shaped  tract  of  land 
at  the  mouth  of  a  river,  so  called  from  its 
resemblance  to  the  fourth  letter  of  the  Greek 
alphabet  i&),  corresponding  to  the  English  />, 
Hie  name  was  first  applied  to  the  silt  or  sand 
deposits  built  up  into  a  fan-«baped  plain  at  the 
mouth  of  the  Nile.  Since  that  time  the  same 
name  has  been  given  to  alluvial  deposits  fre- 
quently found  at  the  mouths  of  large  streams 
flowing  into  lakes  or  gulfs,  where  the  effects  of 
tides  and  currents  are  comparatively  slight. 
The  main  stream  usually  divides  into  two  or 
mo[«  branches,  each  of  which  may  be  divided 
again  and  again.  The  size  of  the  delta  bears 
a  close  relation  to  the  strength  of  the  current 
in  the  body  of  water,  as  a  swiftly-flowii^  cur- 
rent carries  oS  the  shore  line  deposits,  forming 
sand  bars  or  coast  islands,  while  slow  or  alug- 
giflh  currents  build  deltas  of  considerable  siie. 

The  delte  of  the  Mississippi  has  an  area  of 
about  I2,S0O  square  miles,  many  thousands  of 
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acres  being  productive  land,  and  it  is  ad- 
vancing into  the  Gulf  of  Mexico  at  the  rate 
of  one  mile  in  sixteen  years.  The  Nile  delta, 
which  has  an  area  of  10,000  square  miles,  is 
very  fertile.  Other  noted  deltas  include  those 
of  the  Hoang-bo,  Ganges  and  Po.     As  large 


rivers  often  change  their  channels  near  their 
mouths,  delta  lands  are  unsafe  for  dwelling 
places  because  of  the  danger  of  floods,  but 
owing  to  their  high  fertility  they  can  be  used 
for  agricultural  purposes  if  of  sufficient  eleva- 
tion to  be  drained.  See  River;  Erosion;  also 
illustration  of  the  delta  of  the  Mississippi 
River,  in  article  bearing  that  title. 

DELDGE,  del'vje,  from  Latin  words  mean- 
ing to  teash  away,  is  the  name  given  to  the 
great  Flood  described  in  the  Old  Testament. 
According  to  the  Bible  narrative,  thousands 
of  years  before  Christ  the  waters  covered 
"all  the  high  hills  that  were  under  the  whole 
heaven"  and  destroyed  all  living  things  except 
those  that  had  been  permitted  to  seek  refuge  in 
the  Ark  built  by  Noah. 

The  familiar  stoiy,  told  in  chapters  VI,  VII 
and  Vni  of  Geneeit,  is  one  of  the  most  vivid 
and  fascinating  of  all  Bible  tales.  According  to 
the  account,  the  Deluge  was  sent  to  punish  the 
wickedness  of  men,  among  whom  only  Noah 
and  his  family  were  deemed  worthy  of  being 
saved.  With  them  in  the  Ark  were  one  male 
and  one  female  of  each  living  species.  For 
forty  days  and  nights  the  flr>od  rose,  "the 
fountains  of  the  great  deep  were  broken  up, 
and  the  windows  of  heaven  were  opeded." 

After  150  days  the  waters  began  to  s>ibside. 
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and  in  tiie  seveath  month  the  Ark  rested  on 
Mount  Ararat.  "Noah's  dove,"  sent  forth  to 
test  vhether  the  earth  were  once  more  fit  for 
habitation,  returned  after  the  finrt  trial  to 
find  shelter  and  food  in  the  Ark;  the  second 
time  it  came  back  bearing  an  olive  leaf,'  the 
third  time  it  did  not  return— a  sign  that  the 
land  waa  dry  and  beginning  to  yield  aa  of  old. 
Then,  after  having  been  a  year  and  ten  days 
in  the  Ark.  Noah  and  bis  family  again  set 
foot  upon  the  new  earth,  offered  thanksgiving 
to  God,  and  received  the  promise  expressed  in 
the  rainbow,  that  "the  water  shall  no  more 
become  a  flood  to  destroy  oil  Seah." 

The  literal  interpretation  of  the  Biblical 
statement  that  the  Flood  covered  the  entire 
earth  has  been  modified  to  hatmooiie  with 
modem  geological  discoveries  concerning  the 
age  of  rock  strata.  Bible  commentatois  now 
generally  agree  that  either  the  narrative  in 
QeTiesu  described  a  flood  of  only  local  extent, 
or  that  the  phrase  "all  the  esrtii"  was  only  rela- 
tive, since  only  a  small  portion  of  the  earth's 
surface  was  then  known  and  inhabited. 

Nearly  every  nation  has  in  its  folklore  a 
flood  tradition  similar  in  many  respects  to  that 
of  the  Hebrews.  The  Greeks  had  tlie  story 
of  Deucalion's  flood,  told  by  the  poet  Ovid 
and  familiar  to  students  of  Greek  mythology. 
Babylon,  India,  China,  Persia,  Syria,  Poly- 
nesia, and  even  ancient  Mexico,  Peru  and  Cuba 
had  their  deluge  legends.  The  Babylonian 
story  exerted  a  strong  influence  on  the  Hebrew 
tradition,  and  because  of  its  earlier  dating  it 
is  thought  by  nutny  to  have  been  the  model 
for  the  Bible  narrative.  The  clay  tablets  on 
which  the  Babylonian,  or  Chaldean,  account  is 
engraved  are  known  as  the  Deluge  Tablets. 
Fragments  have  been  unearthed  and  deciphered 
at  various  times,  the  first  translation  havii^ 
been  published  in  1872  by  George  Smith,  a 
famous  English  scholar  in  Aseyridogy,  and 
others  more  recently,  in  1910  and  1913. 

Celebrated  paintings  of  the  Flood  are  those 
of  Poussin,  in  Paris,  and  of  Raphael,  in  the 
Vatican  at  Rome,  1j.m.b. 

DEMASCATION,  de  TTtar  ka' shun,  Line  of, 
the  historical  name  of  the  boundary  line  estab- 
lished by  Pope  Alexander  VI  to  settle  the  con- 
flicting claims  of  Spain  and  Portugal  to  lands 
in  the  New  World,  By  a  Papal  bull  issued  in 
May,  1493,  he  assigned  to  Spain  all  the  lands 
its  navigators  had  discovered,  or  might  dis- 
cover, west  of  d  line  running  from  north  to 
south  100  leagues  west  of  the  Azores  and  Cape 
Verde  Islands,  provided  such  lands  bad  not 
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previously  been  in  actual  possession  of  any 
Christian  prince  or  king;  Portugal  was  to 
possess  all  the  land  discovered  under  the  same 
conditions  east  of  that  line.  After  this  con- 
cession Spain's  possessions  were  known  aa  the 
West  Indies  and  those  of  Portugal  as  the  East 
Indies.     This  arrangement  proved  unsatisfac- 


dwlded  In  1494. 
tory  to  Portugal,  and  the  two  countries  in  119t 
sent  commissioners  to  Tordesillas,  a  Spanish 
city,  and  they  succeeded  in  establishing  tiie 
line  370  leagues  west  of  the  Cape  Verde  Islands. 

Portugal,  on  the  strength  of  the  extension 
of  this  line,  eventually  claimed  and  secured 
Braiil,  but  disputes  as  to  the  exact  determina- 
tion of  the  line  were  frequent.  A  treaty  waa 
negotiated  on  April  22,  1529,  at  Saragoma,  fix- 
ing the  demarcation  line  297^1  le^ues  east  of 
the  Molucca  Islands,  but  this  arrangement  was 
abrogated  by  subsequent  treaties.  France, 
England  and  the  Netherlands,  the  principal 
colonizers  of  North  America,  paid  little  atten- 
tion to  the  Papal  bull. 

DBMILLE,  James  (1S33-I8S0),  a  Canadian 
educator  and  novelist,  the  writer  of  more  than 
thirty  books  of  fiction.  Among  the  best  of 
these  are  Helena's  Household,  a  story  of  Rome 
in  the  first  century  of  the  Christian  Era,  and 
A  Slrance  Manuscript  Found  in  a  Copper 
Cylinder,  published  after  his  death,  Andy 
O'Hara;  The  Soldier  and  ihe  Spy;  Comedy  of 
Terrors,  and  The  Dodge  Club  are  others  of  his 
books.  De  Mille  was  bom  at  Saint  John, 
N.  B.,  was  graduated  from  Brown  University 
in  1864,  was  professor  of  the  classics  in  Acaditt 
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College  (now  University)  from  1860  to  18S5, 
and  thereafter  until  his  death  was  professor  of 
rhetoric  and  history  in  Dalhousie  University. 

DEMOCRAT 'IC  PARTY,  officially  known 
from  the  time  of  Washington's  second  adminis- 
tration as  the  Democratic-Republican  party, 
and  after  1829  as  the  Democratic  party.  It  is 
the  oldest  political  organisation  in  the  United 
States,  and  has  been  inspired  by  the  political 
principles  laid  down  by  Thomas  Jefferson  prac- 
tieaUy  since  the  foundation  of  the  Federal 
^  government. 

Its  Origin.  All  men  were  united  in  their 
effort  to  establish  order  following  the  trying 
days  of  the  Revolution.  On  the  question  of 
adoption  of  the  Federal  Constitution  public 
opinion  was  divided:  one  group,  led  by  Alex- 
ander Hamilton,  advocated  its  acceptance  by 
the  states  without  alteration;  another  group 
declared  against  such  centralization  of  power 
as  the  Constitution  threatened  to  impose  upon 
the  country,  and  maintained  that  the  states 
^ould  be  invested  with  almost  sovereign  au- 
thority, to  assure  local  self-government.  The 
champions  of  the  Constitution  won,  but  the 
opposition  obtained  a  promise  that  Congress, 
as  one  of  its  first  acts,  should  propose  a  series 
of  constitutional  amendments  guaranteeing  cer- 
tain inalienable  rights  to  the  people.  Hamilton 
and  other  spokesmen  for  the  Constitution,  in 
the  form  in  which  it  was  passed  by  the  Con- 
vention, became  known  as  the  Federalists. 
The  natiiral  designation  of  the  opposition, 
headed  by  Thomas  Jefferson,  was  Anti-Fed- 
eralist, and  this  party  was  in  every  essential 
respect  the  beginning  of  the  present  Demo- 
cratic organisation. 

Its  Early  Development.  After  the  Constitu- 
tion was  adopted  the  distinction  between  Fed- 
eralists and  Anti-Federalists  became  almost 
meaningless.  All  men  joined  in  an  effort  to 
establish  the  new  government  as  quickly  as 
possible,  and  for  two  or  three  years  party 
names  were  lost  to  view.  In  1792,  on  the  eve 
of  the  second  Presidential  election,  there  arose 
two  active  groups,  the  old  Federalist  wing 
becoming  known  as  National  Republicans  and 
the  followers  of  Jefferson  as  Democratic-Re- 
publicans. The  former  were  successful  in  na- 
tional contests  imtil  the  year  1800,  when  the 
Democratic-Republican  party  elected  Jefferson 
to  the  Presidency,  and  from  this  time  party 
differences  were  more  marked.  All  the  ele- 
ments in  direct  or  passive  sympathy  with  old 
Federalist  tenets  now  aligned  themselves  with 
the   National  Republicans,  but  the   hold   of 


Jefferson  and  his  theories  upon  the  people  was 
so  strong  that  his  party  was  retained  in  power 
through  the  administrations  of  its  leader  and 
the  succeeding  terms  of  Madison  and  Monroe. 
Chief  among  Democratic  principles  was  the 
belief  that  a  large  army  and  navy  were  im- 
necessary,  but  emphasis  was  also  placed  on  the 
need  for  economy  in  government,  on  the  rights 
of  the  states  and  on  the  desirability  of  avoiding 
foreign  complications. 

Strict  adherence  to  these  principles  embar- 
rassed the  administrations  and  displeased  the 
people,  for  the  country  was  humiliated  in  a 
series  of  international  incidents  which  ulti- 
mately led  to  war  with  Great  Britain.  Al- 
though it  ended  successfully  and  left  an  "era  of 
good  feeling"  behind  it,  the  nation  was  not 
satisfied  and  in  1824  elected  John  Quincy 
Adams,  the  candidate  of  the  original  Federal 
element,  or  National  Republican  party.  In 
this  election,  for  the  first  time,  Presidential 
nominations  were  not  exclusively  in  the  hands 
of  a  Congressional  caucus;  Adams  was  nomi- 
nated by  the  state  legislatures.  The  Demo- 
crats, largely  owing  to  the  unpopularity  of  the 
Adams  administration,  returned  to  power  in 
1829,  with  Andrew  Jackson  as  President.  Diir- 
ing  the  succeeding  eight  years  Jackson  welded 
together  a  party  so  strong  that  it  has  con- 
tinued to  the  present  day  either  as  the  domi- 
nant party  or  as  the  strongest  minority  or- 
ganization. 

The  Problem  of  States'  Rights.  Since  the 
days  of  Jackson  the  career  of  the  Democratic 
party  must  be  divided  into  two  parts.  Until 
after  the  War  of  Secession  the  campaign  issue 
was  always  concerned  with  slavery  or  the  tariff, 
and  chiefly  as  a  phase  of  a  greater  struggle  to 
determine  the  relation  of  the  individual  state 
to  the  United  States.  South  Carolina's  nulli- 
fication doctrine  was  based  on  the  assumed 
right  of  secession  (see  Nulufication).  Al- 
though Jackson  himself  had  no  sympathy  or 
patience  with  nullification,  his  party  gradually 
came  into  the  control  of  men  who  were  un- 
willing to  interfere  with  state  institutions. 
Thus  it  happened  that  the  Democratic  party 
was  driven  to  the  defense  of  slavery. 

After  the  War  of  Secession.  At  the  close  of 
the  War  of  Secession  the  Democratic  party  was 
in  a  peculiar  position.  The  Southern  Demo- 
crats were  mostly  disqualified  from  voting  and 
from  office-holding  by  the  reconstruction  meas- 
ures (see  Reconstruction);  the  Northern 
Democrats,  as  a  party,  were  unpopular  because 
they  had  opposed  the  vigorous  prosecution  of 
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the  war.  The  war  had  ended  slavery  and  had 
eliminated  the  threat  of  Eecession,  but  there 
remained  one  great  issue,  the  tariff,  from  the 
aote-war  period.  On  this  issue  the  Democratic 
party  won  ita  only  victories  in  national  elec- 
tions between  1856  and  18S4.  During  the  re- 
construction period,  the  Democrats  waged  a. 
vigorous  fight  against  the  Congressional  policy 
of  recoostruction,  and  later  they  took  issue  on 
financial  measures.  The  inefficiency  in  the 
government  under  Grant  gave  the  Democrats 
an  issue  which  nearly  resulted  in  the  election 
of  Samuel  J.  Tilden.  Civil  service  reform  and 
lower  tariffs  were  the  campaign  cries  which 
elected  Grover  Cleveland  in  18S4  and  1892,  and 
lower  tariff  was  the  chief  plank  of  the  Demo- 
cratic platform  in  1912,  when  Woodrow  Wilson 
was  elected. 

In  1916  the  underlying  issue  was  the  person- 
ality of  the  candidates,  but  the  Democratic 
party  practically  stood  on  its  record,  which 
the  Republicans  attacked  with  vigor.  The 
campaign  was  notable  for  tlie  large  number 
of  issues  which  were  discussed — among  them 
the  Mexican  situation,  a  proposed  constitu- 
tional amendment  to  provide  national  woman 
suffrage,  the  threatened  railway  strike  and  the 
Adamson  railroad  labor  law,  and  most  im- 
portant of  all,  the  government's  attitude  toward 
the  European  nations,  especially  Germany, 
whose  submarines  had  been  responsible  for  the 
death  of  many  Americans. 

In  still  another  way,  the  War  of  Secession 
marked  a  break  in  Democratic  policy.  Prom 
1801  until  1861  the  DemocraU  had  been  suc- 
cessful in  every  Presidential  election  except 
three.  Tyler,  moreover,  who  had  been  elected 
with  Harrison  on  the  Whig  ticket,  turned  out 
to  be  more  of  a  Democrat  than  a  Whig.  Be- 
fore the  war  the  Democratic  was  the  majority 
party.  It  was  essentially  conservative,  unwill- 
ing to  advocate  new  doctrines;  these  were  left 
to  the  Whigs,  the  Frec-Soilers  and  the  Re- 
publicans. After  the  war,  the  Democratic  was 
a  minority  party ;  it  had  to  march  to  the  at- 
tack, and  in  consequence  it  gradually  became 
more  progressive,  while  the  Republican  party 
in  its  doctrines  was  more  inclined  to  conserva- 
tism. Contrary  to  the  known  fact  that  the 
responsibilities  of  office  make  for  conserva- 
tism, the  progressive  tendency  of  the  Demo- 
cratic party  became  more  strongly  marked 
after  its  return  to  power  in  1913.  This  condi- 
tion was  generally  attributed  to  the  lesson 
^^(|fct  by  the  formation  of  the  Progressive 
^in  1912.    The  Democratic  leaders  realised 


the  forward-looking  tendency  of  the  times, 
and  set  their  course  accordingly.  See,  also. 
Political  Parties  in  the  United  States  ; 
United  States,  subtitle  History.  wj.z. 

Consult  Johnston's  American  PotiUca;  Wood- 
bum's  Political  Parliea  and  Partu  Probtemt  In 
tha  United  Btatea. 

DEM0N0L06Y,  demonofoji,  the  belief  in 

the  existence  of  demons,  commonly  in  the 
sense  of  evd  apiriu.  The  belief  was  elab- 
orated in  medieval  times  and  led  to  such 
legends  as  those  of  Faust  and  the  Witches' 
Sabbath.  Its  discussion  is  pertinent  to  the 
consideration  of  witchcraft  (which  see).    See 

nclatlBC  to  VartaoB  Beliefs.     The  arttcles  on 

th«   tollowlns   toptca,  while  not   bearlns  on  de- 

monOloKv,  are  of  Interest  In  this  c 
Palmistry 
Phrenolon' 
Physiognomy 
Psychical  H 
Psycho- AnalyslB 
Spiritual  ism 

SusflentEon 
Superstition 
Telepathy 
Theosophy 


Astrology 

Clairvoyance 

Con  Ju  ring 

Divination 

Faith -Cure 

Hypnotism 

Maslc 

Medium 

Mesmerism 

Mind-Read  Ins 

Necromancy 

Occult  Witchcraft 

DEMOSTHENES,  drmos' the  iteei  (about 
383-322  B.C.),  not  only  the  most  eloquent  ora- 
tor of  antiquity  but  possibly  of  all  time,  and 

one   of    the    no- 

blest  characters 
in  Greek  history. 
He  was  bom  in 


Attici 


the  8< 


wealthy  manu- 
facturer who  left 
his  property  and 
hia  children  to 
the  care  of  three 
guardians  who 
proved  unworthy 
of  the  trust. 
When  Demos- 
thenes came  of 
age  he  argued 
and  won  his  firet 
case   in  the   law 


against  the  dis- 
honest guardians. 
This  and  other  "°'"®' 
successes  made  him  resolve  to  entfir  puUic 
life,  and  to  that  end  he  mastered  Greek  law  and 
politics  and  the  art  of  oratory.    Laboring  under 
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disftdv&ntages  that  would  have  discouraged  the 
avenge  youth — a  harah  and  uiuiiusi(»l  voice, 
vealc  luD^  and  awkward  movements — he  made 
his  name  a  synonym  for  eloquence  by  the 
severest  self-discipline.  The  story  ia  told  that 
he  practiced  reciting  as  he  climbed  steep  bills, 
and  defied  the  roar  of  the  waves  upon  the  eeo- 
dkore  to  drown  out  the  sound  of  hia  voice. 

From  the  time  he  was  twenty-five  until  his 
death  Demosthenes  gave  himself  with  unselfish 
devotion  to  the  cause  of  Greek  liberty.  He 
taw,  as  his  countrymen  did  not  see.  that  the 
weak  and  disunited  Grecian  states  were  doomed 
to  fall  a  prey  to  the  designs  of  Philip  of 
Maoedon,  and  he  denounced  that  crafty  mon- 
arch in  B.  series  of  harangues,  the  famous 
Phiiippicx,  that  have  given  their  name  to  all 
modem  speeches  characterized  by  bitter  in- 
vective. In  338  B.  c,  when  Philip  led  his  army 
through  the  Pass  of  Thermopylae  and  seiied 
the  city  of  Elatea,  the  orator  persuaded  the 
Athenians  to  form  an  alliance  with  Thebes  and 
to  fight  for  the  freedom  of  Greece. 

Though  the  allies  suffered  a  crushing  defeat 
*t  the  Battle  of  Chaeronea,  Demosthenes  urged 
the  Athenians  not  to  lose  courage  and  to  repair 
their  city  walla.  When  Ctesiphon  proposed 
that  the  great  patriot  be  awarded  a  golden 
crown  for  his  services,  he  was  charged  by 
Aeecbines,  the  rival  of  Demosthenes,  with  hav- 
ing mode  an  illegai  proposal.  To  this  charge 
Demosthenes  replied  with  what  critics  agree 
in  CftUii^  the  most  perfect  masterpiece  of 
Matory  that  has  ever  been  delivered— the  ora- 
tion On  the  Crowm.  As  a  result,  Aeschinea  left 
Athens  and  went  into  permanent  exile. 

On  the  accession  of  Alexander  the  Great  to 
the  throne  of  Macedon,  Demosthenes  endeav- 
ored without  success  to  unite  the  Greeks 
■gainst  the  conqueror.  In  324  b.  c.  he  was  im- 
prisoned on  a  false  charge  of  having  received  a 
bnbe  from  one  of  Alexander's  generals,  but 
succeeded  in  making  bis  escape;  the  following 
year,  on  the  death  of  the  Macedonian  ruler,  he 
returned  in  triumph  to  resume  hia  leadership 
in  Grecian  aSaire.  The  states  of  Greece  then 
united  agunst  the  Macedonian  general,  Antip- 
ater,  carrying  on  with  him  the  so-called  Lamion 
War  (323^1  b.c).  The  effort  was  disastrous, 
and  Demosthenes,  who  had  been  the  very  heart 
of  the  struggle,  prefeiring  death  to  falling  into 
the  bonds  of  Antipater,  took  his  own  life  by 
poiaoia.  BJd.w. 

ConmiK  VMghVt  Hfcort  Hittoty  c/  Oretlc  lAt- 
•ralsra;  HendnsonB  Claaaia  Omle  Courae  In 
MubUmK 


Related  Sobjceta.    The  reader  Is  referred  to 
the  followltiK  articles  tn  theee  volumes; 
Aeschinea  Greece,  subtitle  Biatory 

Alexander  the  Great         Philip  of  Macedon 

DEMUR 'REB,  a  written  statement,  or  plead- 
ing, in  law,  in  behalf  of  a  defendant,  which 
admits  the  facts  in  evidence  but  denies  that 
such  facts  are  sufficient  to  maintain  the  issue 
or  constitute  a  good  cause  of  action  or  defense. 
Demurrers  are  general,  where  no  particular 
cause  is  assigned,  or  special,  ^rhere  the  par- 
ticular defects  are  pointed  out.  The  effect  of 
a  demurrer,  when  allowed,  is  to  put  an  end  to 
the  suit,  unless  the  court  gives  the  plaintiff 
leave  to  amend  or  unless  it  is  confiocd  to  only 
a  part  of  the  complaint.  In  many  states  it 
takes  the  place  of  a  motion  for  a  non-suit  or 
order  of  dismissal  of  the  suit. 

DEHABIUS,  the  name  given  to  a  silver  coin 
of  the  Romans  during  the  period  of  the  empire 
and  the  republic.  In  the  former  period  its 
obverse  bore  the  heads  of  the  emperors;  later. 
historical  and  mythological  characters  were 
substituted.  1 1 
was  first  issued 
in  269  B.C.,  and, 
disappeared  from  II 
circulation  in  tht 
third  century  a.d 

Its  value  was  ten,     DENARIUS  OP  CAESAR 

and  later  sixteen,  of  the  coin  called  as,  equiv- 
alent to  about  seventeen  cents  in  American  or 
Canadian  money.  The  name  also  applies  to  a 
small  gold  coin  struck  during  the  days  of  the 
empire,  and  to  one  of  copper  issued  in  a,  d. 
296  by  the  Emperor  Diocletian.  This  latter 
is  the  penny  of  the  New  Testament. 

DENA'TURED  ALCOHOL.  See  Alcohol, 
subhead  Denatured  Alcohol. 

DEH'ISON,  Tkx.,  a  city  of  Grayson  County, 
in  the  northeastern  part  of  the  state,  two  and 
one-half  miles  south  of  the  Red  River,  the 
Oklahoma-Texas  boundary  line.  Dallas  is 
seventy-four  miles  southwest,  and  Oklahoma 
City  is  192  miles  northwest.  Denison  is  on 
the  main  lines  of  the  Missouri,  Kansas  &  Texas 
and  the  Saint  Louis  &  San  Francisco  railways, 
and  is  the  terminus  of  divisions  of  the  Missouri, 
Oklahoma  &  Gulf,  the  Texaa  &  Pacific,  the 
Houston  &  Texas  Central  and  the  Southern 
Pacific  railroads.  The  Texas  Traction  Com- 
pany operates  an  electric  line  from  Denison 
south  to  Waco,  through  Fort  Worth  and  Dal- 
las. The  population  of  the  city  was  13,632  in 
1910  and  14,779  in  1916.  The  area  is  over  four 
square  miles. 


DSmtASK  17i 

Denison  is  the  commercial  center  of  a  large 
agricultural  region.  It  is  on  the  northern 
border  of  the  great  cotton  belt.  Cotton  and 
cottonseed-oil  factories,  flouring  and  peanut 
mills,  creosote  works,  grain  elevators  and  a 
mattress  and  felt  factory  constitute  the  chief 
manufacturing  enterprises.  There  are  large 
locomotive  and  machine  shops  of  four  railway 
systems. 

The  Federal  building,  erected  in  1909  at  a 
coat  of  $175,000,  a  $250,000  imion  depot,  a  city 
hospital,  the  public  library  (provided  by  the 
Women's  Club),  a  $126,000  high  school,  banks 
and  hotels  are  among  the  important  buUdin^ 
Denison  is  the  seat  of  Saint  Xavier's  Academy 
(Roman  Catholic).  Foreat  Park  and  Play- 
ground, of  sixteen  acres,  and  Munson's  Park, 
of  125  acres,  are  the  city's  recreation  spots. 

The  early  newspapers  of  the  Southwest  were 
the  first  to  refer  to  Denison  as  the  Gale  Citv, 
for  through  it  passed  the  pioneers  who  settled 
Tews.  It  was  the  firat  Texas  city  south  of  the 
Red  River  aod  was  for  many  years  a  typical 
border  town.  The  Missouri,  Kansas  &  Texas 
Railroad  was  completed  to  this  point  in  1873, 
the  year  in  which  the  city  was  founded,  and 
the  place  was  named  for  George  Denison,  a 
director  of  that  road.  It  received  a  city  charter 
in  1891,  and  in  1905  adopted  the  < 
form  of  government. 
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DENISON,  GKaoK  Tayux  (1839-  ),  one 
of  Canada's  most  patriotic  citixens,  well  known 
as  a  writer  on  military  history  and  tactics.  He 
was  bom  in  Toronto  and  received  his  education 
at  Upper  Canada  College  and  the  University 
of  Toronto.  He  was  called  to  the  bar  in  18S1 
and  engaged  in  active  practice  for  a  number  at 
years.  He  served  for  forty-four  years  in  the 
Canadian  militia,  becoming  lieutenaut-colooel 
in  186S  and  honorary  colonel  in  1907.  He  took 
an  active  part  in  suppressing  the  Fenian  raid 
in  1860  and  the  Riel  Rebellion  in  Soskatchemn 
in  laSS.  In  1877  he  won  the  grand  prise  of- 
fered by  the  Emperor  of  Russia  for  the  beet 
work  on  the  Halory  of  Cavalry.  This  book 
has  been  transUted  into  several  languages,  and 
is  accepted  as  an  authority  on  modern  Btrat^y. 
He  also  wrote  a  Manual  oj  Chttpoat  Dutiei, 
Soldienng  in  Canada  and  The  Struggle  for 
Imperial  Unitv.  He  has  been  president  of  the 
British  Empire  League  in  Canada  since  its 
organisation  in  1896,  and  has  contributed  to 
British  and  Canadian  magaiinea  frequent  arti- 
cles on  the  relationship  between  the  colonies 
and  the  mother  country.  Colonel  Denison  has 
taken  an  active  interest  in  the  work  of  many 
literary  and  historical  societies,  has  served  a 
term  as  president  of  the  Royal  Society  of 
Canada,  and  has  been  police  magistrate  in 
Toronto  since  1877,  a.SJ> 


"  ENHASK,  a  north-central  penin- 
Bula-and-island  kingdom  of  Europe,  the  small- 
est of  the  three  Scandinavian  kii^oms.  The 
Baltic  Sea,  the  Sound  and  the  Cattegat  sep- 
arate it  from  Sweden  on  the  East;  the  Skager* 
rak  lies  between  it  and  Norway  on  the  north; 
and  across  the  North  Sea  lies  Great  Britain 
on  the  west.  On  the  southern  boundary,  along 
less  than  forty  miles,  lies  Schleswig-Holstein, 
formerly  a  portion  of  Denmark,  but  now  a 
part  of  the  German  Empire.  Comprising  the 
Jutland  peninsula,  the  Danish  archipelago  east 
of  the  peninsula,  the  island  of  Bomholm  far- 
ther east  and  south  of  Sweden,  and  the  Faroe 
Islands  north   of   Scotland,  the   kingdom   of 


Denmark  covers  an  area  of  15.582  square  miles, 
almost  twice  the  area  of  the  state  of  New 
Jersey,  but  the  population  does  not  quite  equal 
that  of  the  same  state.  It  is  only  about  one- 
eighth  the  site  of  its  neighbor,  Norway;  still 
its  population  of  2,775,076  is  almost  as  great 
as  that  of  the  larger  country.  Its  lands  sup- 
port in  prosperity  and  contentment  178  people 
to  the  square  mile,  nine  tiroes  Norway's 
average. 

The  People,  Their  Language  and  Religion, 
Descendants  of  a  race  of  heroes  and  conqueron, 
the  Vikings  of  history  and  literature,  the  Danea 
are  a  Teutonic  people,  with  light  hair  and  blue 
eyes.     They   are    intelligent,   industrious  and 
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hospitable.  DoneB  make  bold  aad  hardy  nea- 
men.  Their  language  ia  like  Swedish  and 
Norwegian,  but  more  »aft  and  rather  monot- 
onous, with  shades  of  sound  difficult  £or  for- 
dgnen  to  acquire.    It  is  the  moat  modem  of 
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Scandinavian  languages  and  is  used  to  a  large 
extent  by  the  educated  classes  of  Norway, 
where  it  became  the  written  language  through 
tlie  one-time  union  of  Norway  with  Denmark. 
It  is  written  either  in  German  or  Roman 
daracters.  The  established  religion  of  Den- 
maik  is  Lutheran,  but  all  creeds  are  tolerated. 

Colonies.  Besides  the  territory  described, 
Denmark  possesses  territories  covering  an  area 
of  about  86,575  square  miles,  about  one-third 
the  area  of  Texas,  with  a  population  of  nearly 
125j000,  aD  average  of  not  even  two  to  each 
square  mile. 

leetand,  the  most  thickly-populated,  but  sec- 
ond in  sise,  of  Denmark's  colonies,  came  under 
the  crown  of  Denmark  in  1280,  and  although 
it  wu  lost  to  England  during  the  Napoleonic 
mrs,  was  under  direct  Danish  rule  almoet 
continuously  until  home  rule  was  granted  it  in 
1874.  This  island  is  situated  500  miles  north- 
mst  of  Scotland. 

Greenland,  the  largest  island  of  the  world, 
is  the  largest  of  Denmark's  colonies  and  also 
the  most  thinly-populated,  for  it  is  in  an 
Arctic  region,  covered  deep  by  the  ice  that 
fiv  long  ages  has  accumulated  upon  its  sur- 
face. Its  southern  end  is  not  far  from  North- 
em  Labrador;  its  northern  extremity  lies  in 
unexplored  regions.  This  land  of  the  Eskimo 
and  polar  bear  is  directly  under  the  govern- 
ment of  Denmark  and  became  one  of  that 
kingdom's  possessions  during  the  eighteenth 
and  nineteenth  centuries.  Its  trade  is  a  state 
monopcdy- 
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Three  islands  of  the  West  Indies,  Saint 
Croix,  Saint  Thomas  and  Saint  John,  belonged 
to  Denmark  until  1917,  when  by  sole  they  were 
transferred  to  the  United  States  for  $25,000^)00. 
See  West  Indibb,  Danks. 

Physical  Features  of  Denmark.  Denmark, 
islands  and  mainland,  is  a  part  of  the  Baltic 
Plain.  For  the  greater  part  it  is  built  up  of 
the  sand  tossed  up  by  the  sea  and  blown  in- 
land by  the  winds.  From  the  low,  sandy  west 
and  northwest  cossta  of  Jutland,  the  toain- 
land  of  Denmark,  which  covers  almost  half  the 
surface  of  that  peninsula,  is  a  region  of  fiords 
and  dunes  and  shallow  lagoons,  or  inclosed 
bays,  which  are  useless  as  harbors.  But  con- 
tinuing east  across  the  peninsula  and  throu^- 
out  the  islands  of  the  archipelago  are  found 
rather  fertile  lowlands-  dotted  with  ridges  of 
hills.  Of  especial  note  is  the  range  of  hills 
across  the  middle  of  Jutland,  the  highest  point 
of  which  is  about  600  feet  above  sea  level. 

The  eastern  coasts,  especially  of  the  islands, 
have  several  excellent  harbors,  the  most  im- 
portant beloDgiog  to  Zealand  Island,  at  Copen- 
hagen, the  capital  of  Denmark.  Stretching 
across  Jutland  from  the  east  are  interesting 
fiords,  the  most  remarkable  being  the  Liim- 
fiord,  which,  winding  in  and  out,  crosses  the 
entire  peninsula  at  the  north.  The  latest 
islands  of  Denmark,  Zealand  and  Fiinen,  divide 
the  outlet  of  the  Baltic  Sea  into  three  belts, 
from  Jutland  to  Sweden— the  Little  Belt,  the 
Great  Belt  and  The  Sound. 

Although  there  are  many  strearns  and  lakes 
in  Denmark  well  stocked  with  fish,  the  only 
river  of  note  is  the  salmon-stocked  Guden, 
eighty  miles  long,  which  ia  navigable  part  of 
its  length.  About  five  per  cent  of  the  area  of 
Denmark  is  forested,  beech  trees  being  most 
abundant.  The  land  surface  consists  largely 
of  clay  and  sand,  and  in  the  west  and  north 
of  Jutland  are  moorlands  of  peati 

Climate.  The  land  of  the  eturdy  Dane  is 
one  of  frequent  heavy  rains  and  mists,  and  it 
has  a  climate  much  like  that  of  Eastern  Scot- 
land. The  average  temperature  in  summer  is 
60°  F.,  and  in  winter  32°  F.;  the  annual  rain- 
fall ranges  between  twentyjflne  and  twenty- 
seven  inches.  In  Jutland  sand  storms  are  often 
experienced,  and  the  climate  there  is  never  as 
mild  as  on  the  islands. 

Industries.  A  journey  through  Denmark 
shows  it  to  be  an  agricultural  country.  Almost 
everywhere  may  be  seen  fields  rich  with  oats, 
barley,  rye,  wheat,  potatoes  and  beets,  and 
pastures  and  meadow  lands  dotted  with  pa.i\xi% 
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cattle.  Eiglity  per  cent  of  the  area  of  Denmark 
is  productive;  six  per  cent  is  beech-covered 
forest  land.  Nearly  forty  per  cent  of  the 
population  lives  directly  by  agriculture,  and  as 
the  law  forbids  the  forming  of  large  estates 
the  number  of  peasant  farmers  is  large.  The 
progressive  Danes  believe  in  cooperation,  so 
expensive  machinery  and  improved  methods 
have  been  installed  through  the  united  efforts 
of  the  farmers,  and  the  dairying  industry  has 
grown  to  wonderful  proportions.  Danish  but- 
ter is  famous  even  outside  of  Denmark;  more 
than  $50,000,000  worth  of  butter  and  almost 
$12,000,000  worth  of  eggs  are  sent  each  year 
to  England  alone.  About  30,000  horses  and 
153,000  heads  of  cattle  are  exported  yearly. 

Although  manufacturing  industries  are  grow- 
ing, the  lack  of  coal  has  boen  a  handicap  to 
their  development.  The  principal  manufac- 
tures are  furniture,  porcelain  and  wearing 
apparel.  Yet  much  of  the  latter  is  not  de- 
pendent on  power  produced  by  fuel,  but  comes 
from  the  knitting  needles  of  the  female  pop- 
ulation, from  tiny  girls  to  their  grandmothers. 
Many  peasants  also  spin  and  weave  in  the 
old-fashioned  way. 

The  royal  porcelain  works  at  Copenhagen 
have  a  large  yearly  output  of  gracefully-de- 
signed pottery.  Other  manufactures  include 
over  160,000  tons  of  beet  sugar  and  various 
kinds  of  machinery.  Denmark  is  the  poorest 
of  European  countries  in  mineral  resources, 
no  metallic  ores  being  found;  the  peat  bogs 
of  Northern  and  Western  Jutland  furnish  the 
most  valuable  yield. 

Fishing  is  an  important  industry,  herring, 
turbot,  salmon,  oysters  and  seals  being  the 
most  profitable.  The  yearly  value  of  Den- 
mark's fisheries  is  about  $5,000,000. 

Transportation,  Communication  and  Com- 
merce. The  internal  traffic  of  the  kingdom  is 
handled  over  2,390  miles  of  railway,  more  than 
half  of  which  belongs  to  the  state.  There  arc 
more  than  4,200  miles  of  good  roads  and  22,500 
miles  of  by-ways.  Plying  back  and  forth  be- 
tween the  islands  and  the  mainland,  steamers 
keep  up  constant  intercourse  among  the  various 
cities,  most  of  which  are  located  on  the  coast 
or  on  navigable  waters.  There  are  over  1,000 
post  offices,  nearly  9,000  miles  of  telegraph 
wires  and  about  350,000  miles  of  telephone 
wires. 

The  commerce  of  Denmark  smd  its  colonies, 
conducted  chiefly  with  Great  Britain,  Ger- 
many, United  States,  Sweden,  Nonvay  and 
Hussia,  is  handled  by  over  32,000  vessels.    The 


chief  articles  of  export  arc  animal  and  dairy 
products,  and  the  imports  include  cereals,  cot- 
ton, iron  and  textiles. 

Education.  Provisions  for  public  elementary 
education  were  made  in  the  beginning  of  the 
nineteenth  century  and  in  1814  school  attend- 
ance for  children  between  the  ages  of  seven  and 
fourteen  was  made  compulsory.  The  per- 
centage of  uneducated  people  is  very  low.  In 
over  3,500  public  elementary  schools  and  over 
150  private  schools  almost  450,000  children  are 
taught  every  year.  For  higher  education,  be- 
sides the  University  of  Copenhagen,  which  is 
for  both  men  and  women,  there  are  high 
schools,  veterinar>',  agricultural  and  art  schools, 
as  well  as  a  college  of  pharmacy  and  a  Poly- 
technic Institution. 

Literature  and  Art.  The  earliest  literary 
contributions  from  Denmark  were  in  Latin, 
the  oldest  books  dating  back  to  the  second 
half  of  the  twelfth  century.  The  first  really 
literar>'  writings  were  ballads  about  heroes, 
love  and  historical  events,  which  for  centuries 
had  been  told  and  retold  before  being  placed 
in  writing. 

The  first  Danish  printing  press  was  set  up  in 
1490,  and  in  1550  Christian  Pedersen  printed  a 
translation  of  the   Bible   in  Danish,  thereby 
doing  for  the  Danish  language  what  Luther  did 
for   the   German.     Although   Hans   Christian 
Andersen  (1805-1875)  is  the  only  Danish  writer 
who  has   gained   a   world-wide   reputation,   a 
number  of  others  have  contributed  works  whose 
beauty    and    strength    are    acknowledged    by 
those  who  read  and  understand  the  language. 
Ludwig  Holberg  (1684-1754)  is  considered  the 
founder  of  Danish  literature  and  of  the  Danish 
drama.    Johannes  Ewald   (1743-1781)   is  Den- 
mark's greatest  lyric  poet,  and  the  influence 
of  the  works  of  the  poet  and  dramatist  Adam 
Gehlenschlager  (1779-1850)  is  felt  to  this  day. 
Georg  Brandes  (1842-        ),  critic  and  literary 
historian,  has  introduced  into  Danish  thought 
and  letters  more  modem  European  ideals  and 
tendencies  than  any  other  man.    Among  other 
writers  of  the  nineteenth  century  are  Herman 
Bang  (bom  1858)  and  Edward  Brandes  (bom 
1847),  the  dramatist  brother  of  Georg  Brandes. 
The  greatest  sculptor  of  Denmark  was  Bertel 
Thorwaldsen,  or  Thor\'aldsen  (1770-1844),  the 
results  of  whose  genius  are  displayed  in  the 
Thorwaldsen  Museum  at  Copenhagen.    Among 
later  artists  are  the  painters  Marstrand,  Carl 
Block  and  Otto  Bache.    Hartmann,  Gode  and 
Heiss  are  the  chief  Danish  composers  of  mudc. 
Cities.     The  chief  cities  of  Denmark,  with 


populations  of  over  10,000,  are  the  beautiful 
capital,  Copenhagen,  with  nearly  half  a.  mil- 
lion people ;  Aarhuus,  Odeiue,  Aalborg,  Horsens, 
Randera,  Esbjerg,  Vejie,  Fredericia,  Holding, 
HelainKor  and  Svendborg.  The  most  important 
o(  Uiese  are  described  under  their  titles  in 
these  volumes. 

Gorenunent.  Denmark  is  a  constitutional 
monarchy,  governed  until  June  5,  1915,  undef 
the  eonetitutioQ  of  June  5,  1S46,  with  its  re- 
visiim  of  1866.  Agitation  for  constitutional 
refrain  commenced  in  1913,  and  the  adoption 
of  the  new  constitution  in  1915  reduced  the 
political  powers  of  landholders  and  extended 
full  suffrage  to  women. 

Executive  power  is  vested  in  the  king,  who 
must  be  a  member  of  the  EvangeUcal  Lutheran 
Church,  and  in  a  council  of  nine  ministers. 
The  right  to  make  and  amend  laws  rests  with 
a  Parliament  or  legislative  body,  called  the 
RiHtdao,  or  Diet,  acting  with  the  sovereign. 
The  Rigsdag  is  composed  oF  two  houses,  the 
Lmtdtthing,  or  Upper  House,  and  the  Folkc- 
thing,  or  House  of  Commons.  There  are  sixty- 
six  members  in  the  Landsthing,  twelve  nomi- 
Dsted  for  life,  the  rest  for  terms  of  eight  years. 
Every  citisen  over  twenty-five  years  old  and 
a  legal  resident  of  his  district  is  eligible  to  the 
Landsthing.  The  Polkethiog  consists  of  114 
members,  elected  by  popular  vote  for  a  term 
of  three  years.   Accoiding  to  the  Constitution 


every  16,000  people  may  be  represented  in  the 
Folkething  by  one  member.  Every  citizen  of 
good  reputation  and  over  twenty-five  years  old 
is  eligible  to  membership. 

All  men  and  women  who  have  reached  their 
twenty-fifih  yenr,  who  are  not  in  receipt  of 
public  charity  and  who  have  lived  for  one 
year  in  the  electoral  district  in  which  they  are 
listed  are  allowed  to  vote. 

Members  of  the  Rigsdag  receive  payment 
of  S2.6S  a  day,  including  Sundajrs  and  holidaj's, 
for  the  first  six  mooths  of  each  session,  which 
commences  the  firet  Monday  in  October,  and 
$1.50  a  day  for  each  day  therettfter.  Free 
second-class  passage  on  railways  is  given  to 
them,  and  they  may  charge  traveling  expenses 
to  and  from  Copenhagen  at  the  beginning  and 
end  of  the  session. 

The  govemraent  must  present  all  money 
bills  first  to  the  Folkething;  in  other  respects 
the  houses  have  equal  powers.  Every  four 
years  the  I^ndstliing  appoints  from  its  mem- 
bership four  judges,  who  with  others  form  the 
Rigeret,  a  tribunal  which  tries  parliamentary 
mpeachmenlR.  The  nine  ministers  may  speak 
either  house,  but  may  vote  only  in  the  one 
in  which  they  are  members. 

For  the  purpose  of  local  government  Den- 
mark is  divided  into  eighteen  counties,  or  am- 
ler,  each  amt  having  a  governor,  or  amtmand. 
The  counties  are  divided   into  huodicida,  w 
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herreder,  and  they  in  turn  are  divided  into 
parishes.  In  the  towns  there  is  a  mayor  ap- 
pointed by  the  government,  the  larger  cities 
also  having  boards  of  aldermen.  Copenhagen, 
the  capital,  has  its  own  special  form  of  govern- 
ment. 

The  percentage  of  crime  in  Denmark  is  very 
small,  there  being  fewer  than  900  prisoners  in 
the  penitentiaries. 

History.  The  early  inhabitants  of  the  main- 
land of  Denmark  were  those  warlike  Germans, 
the  Cimbri.  They  were  overcome  by  Angles, 
Saxons  and  Jutes,  and  when  the  latter  tribes 
invaded  England  the  Danes  of  the  island  of 
Zealand  entered  the  Continent  and  by  reason 
of  their  adventurous  spirit  soon  made  their 
presence  felt  throughout  Europe.  The  tales 
of  Vikings  are  many  and  interesting.  From 
the  eighth  century  Danish  kings  were  heard 
of,  but  the  first  prominent  one  was  Svend  I 
(about  985).  He  was  followed  by  his  son,  the 
great  King  Canute,  who  conquered  England, 
and  during  those  reigns  the  Danes  were  con- 
verted to  Christianity. 

After  Canute's  death  in  1035  there  was  much 
internal  dissension  and  loss  of  possessions,  but 
from  1157  to  1241,  under  Valdemar  I,  Canute 
VI  and  Valdemar  II,  Danish  conquests  again 
extended  Denmark's  power  into  other  lands. 
After  that,  again  in  the  hands  of  weak  rulers, 
the  country  lost  power  and  prestige.  Finally, 
however,  from  1375  to  1412,  under  the  rule 
of  Margaret,  daughter  of  Valdemar  IV,  the 
country  was  given  a  strong  government,  and  by 
the  Union  of  Kalmar  in  1397,  Denmark,  Nor- 
way and  Sweden  were  united  under  her  sover- 
eignty. She  appointed  her  nephew  Eric  as  her 
heir.  He  had  none  of  her  great  qualities,  how- 
ever, and  he  undid  much  of  her  excellent  work. 
Tired  of  misrule,  in  1448  the  Danes  chose 
Christian  I  as  king  and  he  became  the  founder 
of  the  royal  family  of  Oldenburg,  which  ruled 
until  1863,  a  period  of  415  years.  Christian 
was  also  chosen  ruler  of  Schleswig  and  Holstein, 
and  so  kings  of  Denmark  received  recognition 
in  the  German  parliament. 

Christian  II  took  the  throne  in  1513,  but  his 
tyranny  resulted  in  the  loss  of  Sweden,  that 
country  gaining  its  freedom  under  Gustavus 
Vasa  (see  Gustavus)  ;  it  was  never  again 
united  to  Denmark.  The  cruelties  of  Christian 
II  cost  him  the  throne  in  1523,  and  his  uncle 
Frederick  I  was  chosen  king,  ruling  for  ten 
years.  During  the  reign  of  his  successor,  Chris- 
tian III,  Protestantism  was  established.  During 
the  sixteenth  century  Denmark  began  to  have 


a  part  in  European  affairs,  and  during  the 
reign  of  Frederick  H  (1559-1588)  it  was  the 
mistress  of  the  northern  seas.  Christian  IV 
(1588-1648),  one  of  the  most  able  rulers  of 
Denmark,  took  part  in  the  Thirty  Years'  War 
(which  see). 

Until  1660  choice  of  a  king  was  by  election, 
and  so  the  power  of  the  nobles  grew  while  the 
peasants  were  oppressed;  through  the  resulting 
internal  unrest  the  power  of  Denmark  weak- 
ened. In  1660,  however,  Frederick  III  suc- 
ceeded in  having  the  kingship  declared  heredi- 
tary in  his  family;  the  power  of  the  nobility 
was  lessened,  and  many  improvements  in  ad- 
ministration were  introduced.  Not  until  the 
rule  of  Christian  VH  (1776-1808),  however, 
was  serfdom  abolished. 

Through  its  relations  with  Napoleon,  Den- 
mark became  involved  in  war  with  Sweden, 
England,  Russia  and  Prussia,  thereby  losing  its 
fleet  to  England  in  1807  and  being  forced  in 
1814  to  cede  Norway  to  Sweden.  Soon  trouble 
started  with  Denmark's  Cxerman  subjects  in 
Holstein  and  Schleswig.  Rebellion  and  dis- 
content were  put  down  and  held  in  check  for  a 
number  of  years,  but  finally  Prussia  and  Aus- 
tria determined  to  unite  in  settling  the  Schles- 
wig-Holstein  matter,  and  in  1864  war  was  begun 
in  Denmark.  As  a  result,  Schleswig-Holstein 
passed  into  the  hands  of  Prussia. 

Of  late  years,  one  of  the  most  important 
events  in  Danish  history  has  been  the  necessity 
of  granting  a  constitutional  government  to 
Iceland,  and  in  1904  a  special  minister  for 
Iceland  was  created,  to  reside  at  Reykjavik. 
Through  the  marriage  of  children  of  Christian 
IX  into  many  reigning  families  of  Europe,  dur- 
ing the  latter  half  of  the  nineteenth  century 
Denmark  came  into  very  close  relationship 
with  many  European  powers;  during  his  later 
years  Christian  IX  was  called  the  "father-in- 
law  of  Europe.''  At  his  death  in  1906  his  son 
Frederick  VIII  succeeded  him.  For  six  years 
the  latter  was  a  democratic  and  popular  ruler; 
his  sudden  death  raised  his  son  to  the  throne 
as  Christian  X. 

Other  Items  of  Interest.  Denmark  raises 
more  wheat  to  the  acre  than  any  other  country 
in  the  world,  its  average  yield  being  A72 
bushels. 

Rates  on  the  govemmentK)wned  railroads  of 
Denmark  are  astonishingly  low,  and  if,  at 
times,  the  trains  are  distressingly  slow,  this  is 
compensated  for  in  a  measure  by  a  total 
absence  of  accidents. 

Conditions  in  Denmark  may  be  summed  up 
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OUTLINE  AND  QUESTIONS  ON  DENMARK 
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Outline 


I.    Location  and  Character 

(1)  Relation  to  other  countries 

(  2 )  Neighboring  bodies  of  water 

(3)  Peninsula  of  Jutland 

( 4 )  Islands 

(5)  Size 

II.    Pkyatcal  Featvrea 

(1)  Baltic  plain 

(a)   A  sandy,  wind-built  country 

(2)  Fiords 

(3)  Heights  of  land 

(4)  Denmark's  only  river 

(6)  Forest  area 
(6)   Climate 

III.    Tke  People 

(1)  Physical  and  mental  characteristics 

(2)  Langruage 

(3)  Literature 

(4)  Art 

(5)  Religion 

(6)  Education 

rv.   ImdnstrleM 

(1)   Predominance  of  agriculture 

(a)  Products 

(b)  Cooperative  methods 


(2)  Manufacturing 

(3)  Fishing 

V.    TramaportatloB  and  Conunerce 

(1)  Railways  and  navigable  waterways 

(2)  Coastwise  trade 

(8)  Articles  of  export  and  Import 

in.    Govemment  and  Coloaiea 

( 1 )  ^  Constitutional  monarchy 
( 2 ) '  The  legislative  branch 

(3)  Local  govemment 

(4)  Important  colonial  possessions 

(a)  Iceland 

(b)  Greenland 

(c)  Danish  West  Indies 

VII.    History 

(1)  The  Viking  era 

(2)  Canute  the  Great 

(3)  The  Union  of  Kalmar 

(4)  Medieval  struggles 

(5)  Early  modem  period 

(6)  Napoleonic  era 

(7)  Recent  prosperity 


Questions 

What  part  has  the  wind  had  in  the  building  of  this  country? 

What  is  the  railway  mileage  for  each  hundred  square  miles  of  area?  For  each 
thousand  inhabitants? 

What  has  been  the  attitude  in  Denmark  toward  woman's  suffrage? 

What  did  the  activities  of  the  country  during  the  Napoleonic  wars  cost  ii? 

What  has  Denmark  long  possessed  which  the  United  States  desired? 

How  many  metals  are  produced  on  the  peninsula  and  islands? 

Which  city  of  Denmark  figured  in  one  of  the  most  famous  literary  works  ever 
produced? 

What  relation  does  the  country  bear  to  the  largest  island  in  the  world? 

Why  have  manufactures  developed  so  slowly?  How  are  some  of  them  still  car- 
ried on? 

What  world-famous  sculptor  has  the  country  produced? 

When,  besides  in  the  Viking  era,  was  Denmark  a  "mistress  of  the  seas"? 

Which  is  the  most  thickly  settled  of  Denmark's  colonial  possessions? 

What  principle  have  Danish  farmers  introduced  which  has  made  possible  remark- 
able agricultural  development? 

What  famous  writer  made  the  world  familiar  with  many  picturesque  phases  of 
Danish  life? 

Who  was  Denmark's  great  queen  and  what  did  she  accomplish? 
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KRONBORO  CASTLE,  SCENE  OP  THE  TRAGEDY  OP  HAHLET 
Here,  or  It  may  have  been  In  the  Krounds  of  the  predecesaor  ol  this  castle  of  the  Middle  Agea, 
occurred  the  scenes  Im mortal ized  In  Shakesi>eBre'B  trasedv  of  Hamlet,  The  csstle  la  on  the  little 
Island  of  Elslnore.  olT  the  northern  coast  of  Denmark,  and  within  alsht  of  the  shorei  of  Sweden. 
In  the  stormy  times  of  tons  ago  It  was  both  a  fortress  and  residence  of  the  Vikings,  and  within  Its 
walla  Is  the  tomb  of  Holger  Danska.  the  founder  of  Denmark.  The  story  of  Hamlet  came  Out  of 
the  dawn  of  the  thirteenth  centurjr.  and  althouch  Ophelia's  name  did  not  appear  In  the  early  veralon. 
yet  tradition  has  flxed  upon  the  sequestered  spot  In  the  castle  ground  where  she  was  bunod.  The 
scenes  of  the  tragedy  and  the  grave  of  Hamlet  are  pointed  out  to  tourists. 


in  the  saying  that  "Few  have  too  little,  still 
fewer  too  much." 

A  tiny  headland  oB  an  island  in  the  Liim- 
fiord  is  looked  upon  by  careful  authoritiea  as 
the  poasibJe  burial  place  of  Hamlet,  though 
residents  of  Copenh^en  insiat  that  be  is  buried 
at  Helsingdr,  or  Elsitiore,  in  their  neighbor- 
hood. A  traveler  tells  that  he  asked  a  Dane 
at  Helsingor  where  Hamlet's  grave  was  to  be 
found,  and  was  told  that  it  was  never  built 
up  until  early  spring,  so  that  it  might  be  freah 
for  the  American  and  Eoglisb  tourists  to  chip 
up  and  carry  away  as  souvenirs. 

Demnailc  has  662  per  cent  of  iU  land  under 
cultivation,  as  against  15.4  per  cent  in  the 
United  States  and  S  per  rant  in  Canada. 

Each  year  the  United  States  imports  hun- 
dreds of  thousands  of  dollars'  worth  of  pebbles 
for  grindiug  ore  and  minerals,  and  the  best 
of  these  pebbles  come  from  Denmark.  In 
recent  years,  too,  the  largest  importation  has 
been  from  that  cotmtiy. 

Cooperative  dairying  and  farming  have 
worked  wonders  for  the  agricultural  class  in 
Dfaunftrk.  Through  this  system  the  peasant 
er,  with  bia  few  acres  and  three  or  four 


cows,  is  assured  a  market  as  positively  as  is  the 
owner  of  large  interests,  and  anything  like  a 
monopoly  is  made  impoesible. 

Practically  ail  the  Danish  farmers  to-day  own 
the  land  which  they  farm,  whereas  at  the  be- 
ginning of  the  nineteenth  centuiy  most  of  them 
were  serfs.  Nothing  illustrates  better  than  this 
the  progressive  character  of  the  people. 

The  cottage  in  which  Hans  Christian  Ander- 
sen was  boin  and  spent  his  early  youth  is  still 
to  be  seen  in  Odense. 

Consult  Harvey  and  Repplen's  Denmarh  and 
the  Danet;  Thomas's  Denmark,  Post  and  Fm- 


Related  flnbjen 

.    The   following  articles   in 

add  to  the  general  InCorma- 

tlon  on  Denmark  g\ 

ven  above: 

Aarhuua 

Odeiue 

Copenhagen 

HIROKT 

Canute 

Hamlet 

Christian 

Northmen 

CTmhrl 

Frederick  VIII 

I9I.ANDS 

Faroe 

Saint  Thomas 

Greenland 

West  Indies.  Dfcnlsh 

Iceland 

Zealand 
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A|tTtcaItur« 

Butter 

DalrylDK 


AiiderB«n,  HMia  Fiord 

Chiiatlui  Jutland 

Brandos,  Ocors  Thorwaldcen.  Bertsl 

CoOperatloti 

DENOH'IHATB  KUBIBEKS.  There  are 
itwidanl  unitB  of  measure  used  in  iuduatrial, 
commocial  and  BcieDtifio  life.  These  units  are 
tabulated  in  groupa  which  are  called  the  tablet 
of  detiomituUe  numbers. 

Any  number  of  the  units  of  measure  is  called 
■  denotninale  number;  for  example,  7  feet.  4 
doUan,  17  gaUoua.  A  deaominate  number 
irtiieh  k  eipressed  in  terms  of  two  or  more 
unita  of  the  same  kind  is  called  a  compound 
denominate  nimiber;  as,  3  pounds,  5  ounces; 
4  feet,  6  inches. 

Tables  of  Money.    The  following  tables  show 

the  values  of  various  important  money  units: 

Tabic  at  Ualtcd  Statca  Mancr 

10  mills    =  I  cent  (ct.) 

lOcents    =ldlme  (d.> 

lOdtmes  =ldollar  <t) 

10  dollars=  1  eaxle 

The  dollar  is  the  standard  of  value  in  the 

United    States,    and    is    divided    into    tenths 

(dimes),     hundredths      (cents),     thousandths 

(millfl). 

Table  at  BBKUab  Maaer 
4  tarthlnEB  =  1  penny  <d.) 
12  pence        =1  shilling  (s.) 

10  ahllllnsE  =1  pound  (£) 

11  Bhilllngs  :^1  guinea 

The  old  English  penny  corresponded  to  a  coin 
used  on  the  European  continent,  called  dena- 
TTws,  hence  the  abbreviation  "d"  for  penny. 
The  penny  equals  about  two  cents.  The  pound 
■teriing  was,  in  the  seventh  centuty,  a.  pound 
Troy  in  silver,  hence  its  name.  To-day  its 
weight  would  be  about  one-third  of  its  old 
weight,  but  there  is  no  coin  of  that  denomina- 
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1  tranc  =100  centimes  <c.) 
1  mark  =I00p[enn1gB  (pCa.) 
1  ruble  —100  copecB  <c) 
lcrown  =  100  heller 


Tables  of  Length,  Surface  and  Volume.  Be- 
low are  several  important  tables  giving  values 
of  units  used  in  measuring  distsAces.  surfaces, 
etc.  In  measuring  distance  or  length,  the 
standard  unit  is  the  yard,  and  the  table  is 
called  the  Table  of  Linear  Measure: 


2      inches 

fin. 

=  1  foot(rt.> 

3      reet 

=  1  yard  (yd. 

=  1  rod(ra.) 

iV,  feet 

=  1  rod 

0      rods 

=  1  mile  (mi 

0     reet 

=  1  mile 

The  student  taking  up  this  subject  should  do 
much  measuring  inside  and  out-of-doors,  get- 
ting real  knowlei^  of  the  measures,  not  mer« 
words.  The  home  can  be  of  much  help  to  the 
school  here  because  of  the  freedom  possible  in 
the  bouse,  yard,  farm,  etc.  The  school  should 
ask   for  returns   from   measurements   made  at 

From  the  linear  table  follows  the  table  of 
square  or  surface  measure;  this  is  derived  by 
building  a  square  in  each  linear  unit  from  inch 
through  to  rod. 


Table  of  Coauaea  9 

144      square  Inche 

BQuare  foot 

sq 

ft.) 

»      square  feet 

Bduare  yani 

(sq 

yd.) 

SOUsQuareyardi 

BcjuarerwJ 

d.) 

acre  < A.) 

S40     acres 

= 

square  mile 

(sq 

ml.) 

The  illustration  at  the 
right  (Fig.  1)  represents 
a  square  built  on  an  inch; 
that  is,  one  square  inch. 
It  is  clear  that  a  square 
built  on  y»  inch  is  H  of 
a  square  inch. 


The  following  (Fig.  2)  represents  a  square 
built  on  a  foot,  divided  into  inches;  that  is,  a 
square  foot  divided  into  square  incbea. 


COITNTBT                          STAHOABD                  U. 

11 

4,8886 
D.19t 
0.2Sg 
0.203 
0.193 
0.193 
0.191 
0,772 

as  Sfi;  a 
>s  $.30;  a 

United  SUtes           Dollar 

Great  BrKaIn           Pound   (fitertlng) 

France                      Franc 

c 

Germany                  Hark 

Auatrla-Huniary     Crown 

Italy                          Ura 

GroecB                      Drachma 

J 

Spain                        PeMta 

Russia                    Ruble 

We  think  ordinarily  of  a  pound  (£) 
franc,  a  lira,  a  drachms,  a  peseU 
marie  a  shilling  ■«  S^. 

ft 

■P 

n 

1 
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Fig.  3  represents  a  square  built  on  one  yard; 
that  is,  a  square  yard,  or  nine  square  feet. 


Isq-ft, 

? 

? 

Notice  that  there 
res  ponding  to 

Table  of  Cable  Mei 

17S8  cubic  Inches  ( cu.  In.  >  =  1  cubic  foot  (cu 

21  cubic  feet  =  I  cubic  yard  (i 
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How  many  cubic-inch  blodts  can  be  laid  on 
one  square  foot  of  eurfaceT  (See  F^.  S.) 
Count  and  see.     The  number  is  144.     How 


lyd.,or3ft. 

PIG.  S 

Table  of  Sarrerop**  Llacar  Heasare 

T.92  lnches=:l   link    (II.) 
100  links    =1  chain   (ch.) 
80  chalns=:l  mile   (ml.) 

Barrerov*!  flarfaee  Meaaarc 

CtG  square  links   (sq.  11.)  :^1  square  rod  (sq.  rd.) 
16  square  rods  =1  square  chain  {sq.  ch.] 

10  square  chains  =1  acre  (A.) 


The  acre  is  not  a  square  unit  of  measure  as 
the  square  inch,  square  foot  and  so  on;  the 
name  acre  has  been  applied  to  a  definite 
amount  of  ground,  nameljr,  160  square  rods, 
regardless  of  the  shape  of  the  piece  of  ground. 
An  acre  may  be  16  rods  long  and  10  rods  wide, 
or  8  rods  by  20  rods,  etc.,  as  shown  below 
(Fig.  4), 


PIQ.  G 

many  layers,  each  containing  144  cubic-inch 
blocks,  can  be  piled  up  in  a  pile  12  inches 
high?  How  many  cubic  inches  in  a  cubic 
footT 


3  fe, 


Fia.  a 

Examine  Fig.  6.     How  many  cubic-foot  blocks 

in  the  first  layer?    How  many  layer)  in  the 

cubic  yard?     How  many  cubic  feet  in  a  cubic 

yard? 

Cable  Mcaaares  Used  in  iBdostriea 

1  cublcyard=l  load 
128  cubic  feet  =lcord 
Z14i  cubic  feet  =Iperch 

One  load  is  the  unit  of  measure  for  earth 
removed  in  excavating.  One  cord  is  the  unit 
used  in  measuring  fire  wood;  a  pile  of  this 
wood  8  feet  by  4  feet  by  4  feet  is  called  a  cord. 
One  cord  foot  is  a  pile  1  foot  by  4  feet  by  4 
feet.  One  perch  is  the  unit  used  in  measuring 
stone;  it  is  1  foot  by  l^  feet  by  16^  feet,  or 
contains  24%  cubic  feet. 


a 

PIO.  7 

One  board  foot  is  generally 
for  lumber,  boards,  tim- 
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bers,  joists,  etc.   The  board  foot  is  1  foot  long, 
1  foot  wide  and  1  inch  thick  (see  Fig.  7). 

When  lumber  is  less  than  one  inch  thick  it  is 
counted  as  one  inch  thick.  If  it  is  over  one 
inch  thick,  the  thickness  is  considered. 


16  bd  ft. 


4iaby6rn.tirnber  8ft7l 

FIO.  8 

The  above  timber  (Fig.  8)  contains  4  layers 
each  1  inch  thick,  with  a  surface  8  feet  by  6 
inches.  Each  layer  contains  4  board  feet;  the 
timber  contains  16  board  feet. 

A  timber  is  18  feet  long.  8  inches  wide  and  6 
Inches  thick.     How  many  board  feet  in  it? 
Number  of  board  feet= 


ii? 


f 


2    % 
72  or  18XJX/J-72. 


Table  of  Llqald  MeasuTe 

4  gills  (g1.)  =  l  pint  (pt.) 

2  pints  =1  quart   (qt.) 

4  quarts       =1  gallon  (gal.) 

81^  gallons      =1  barrel   (bbl.) 

One  liquid  gallon  occupies  231  cubic  inches. 
One  cubic  foot  holds,  roughly,  7%  gallons 
(Fig.  9). 


7/2 


gal. 


FIG.  9 

Table  of  Dry  Meaaare 

2  pints   =1  quart 
8  quarts =1  peck 
4  pecks  =1  bushel 

The  standard  of  dry  measure  is  the  Win- 
chester bushel,  a  cylinder  18%  inches  in  diam- 
eter and  8  inches  deep,  whose  capacity  is 
2150.42  cubic  inches.  A  bushel  occupies, 
roughly,  IM  cubic  feet.  Fruits  and  vegetables 
are  now  bought  and  sold  largely  by  weight 
instead  of  dry  measure. 

Tables  of  Weight  Measures.  Below  are 
given  the  tables  in  common  use  for  the  pur- 
pose of  measuring  weights. 


Table  of  Troy  Welffbt 

24  grains  (gr.)    =1  pennyweight  (pwt.  or  dwt.) 
2  0  pennjrweights  =  1  ounce  ( oz. ) 
12  ounces  =1  pound  (lb.) 

1  pound  Troy     =5760  grains 

Table  off  Avolrdopola  Welffbt 

16  ounces  (oz.)  =1  pound  (lb) 

100  pounds  \  =  1  hundredweight  (cwt.) 

2000  pounds  J  =  l  ton  (T.) 

2240  pounds       _        /al  long  ton   (L.  T.) 
1  pound  avoirdupois  =7000  grains 

Table  off  Apotheearlea'  Welffbt 

20  grains  (gr.)=l  scruple  O) 
3  scruples         =1  dram  (3) 
8  drams  =1  ounce  (S) 

12  ounces        /  =1  pound  (lb.) 

Troy  weight  is  used  for  weighing  gold,  silver, 
platinum,  jewels;  avoirdupois  is  used  to  weigh 
provisions,  as  meat,  sugar  and  flour;  farm 
products,  as  hay,  butter,  sugar  beets,  etc.;  coal 
and  irdn  and  other  commodities.  Its  name 
avoirdupois  {to  have  weight)  signifies  its  use 
in  weighing  bulky  articles. 

The  Apothecaries'  Table  is  used  by  the  phy- 
sician and  the  druggist.  The  grain  is  the  unit 
of  comparison  among  the  three  tables,  being 
the  same  in  all,  while  the  avoirdupois  pound 
(7000  grains)  differs  from  the  Troy  and  the 
apothecaries'  pound,  each  of  which  is  5760 
grains.  The  grain  which  was  taken  as  the  unit 
of  the  English  system  of  weights  was  the 
average  of  grains  ^^taken  from  the  middle  of 
the  ear  of  wheat  and  well-dried."  The  Troy 
pound  is  the  standard  weight  in  the  United 
States. 

Other  Tables.  The  following  tables  contain 
several  interesting  and  important  units  that  are 
made  use  of  every  day: 

Table  ffor  Meaaarlns  Paper 

24  sheets     =1  quire        2  reams     =1  bundle 
20  quires     =1  ream        6  bundles  =1  bale 
(Five  hundred  sheets  are  now  conunonly  called 
a  ream.) 

Table  ffor  Coontlns 

12  things  =1  dozen  (doz.) 
12  dozen  =1  gross 
12  gross  =1  great  gross 
20  things  =  1  score 

Table  ffor  Time  Meaaara 

60  seconds  (sec.)     =1  minute  (min.) 


60  minutes 
24  hours 
7  days 
30  days 


=  1  hour  (hr.) 
=  1  day  (da.) 
=  1  week  (wk.) 
=  1  calendar  month  (mo.) 
12  calendar  month8=l  calendar  year   (yr.) 

365  days  =1  conunon  year 

366  days  =1  leap  year 
100  years  =1  century 

A  mean  solar  day  is  the  standard  unit  for 
measuring  time ;  it  is  the  interval  oi  tiiafe  It^xsi 
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noon  of  one  day  to  noon  of  the  next,  at  a 
given  place,  noon  meaning  the  moment  of  the 
sun's  crossing  the  meridian  of  that  place.  The 
mean  solar  year  is  365  days,  5  hours,  48  min- 
utes, 46  seconds,  or  nearly  365^  days.  The 
common  year  contains  365  days;  leap  year,  366 
days.  This  is  explained  fully  in  the  article 
Calendar. 

Angular  Measurement.  In  the  measurement 
of  angles  the  most  important  unit  employed 
is  the  degree. 


FIG.  10 

In  Fig.  10  the  line  OA  is  perpendicular  to  the 
line  CB,  and  the  angle  AOB  is  a  right  angle. 
This  angle  is  measured  by  the  arc  AB,  or  one- 
fourth  of  a  circumference,  and  since  every  cir- 
cumference is  divided  into  360  degrees  (360**), 
it  is  an  angle  of  00**.  Any  angle  less  than  a 
right  angle  is  measured  by  less  than  one-fourth 
of  a  circumference,  and  so  is  less  than  90^. 
Any  angle  greater  than  a  right  angle  is  meas- 
ured by  more  than  one-fourth  of  a  circumfer- 
ence and  is  more  than  90°,  as  seen  below 
(Fig.  11). 


FIG.  11 

The  angle  AOD  is  an  angle  of  45*.  and  AOC 
is  an  angle  of  135*. 

Table  of  An^alar  Measure 

60  seconds   (")  =1  minute  (') 
60  minutes  =1  degree  (*) 

360  degrees  =4  right  angles  or  1  circum- 

ference 

Reduction   of   Denominate   Numbers.      The 
^ocess  of  reducing  denominate   numbers  to 


lower  denominations  or  imits  is  called  reduction 
descending;  as,  6  feet=72  inches.  The  process 
of  reducing  them  to  higher  denominations  or 
units  is  called  reduction  ascending;  as,  16  pints 
=8  quarts.  The  latter  reduction  is  used  the 
more  often. 

Reducing  to  a  lower  unit.    (1)  Express  16  ft. 
in  inches: 

Number  of  lnches=:16x  12  =  192 

or 
16  ft.  =  16xi2  in.  =  192  in. 

(2)  Change  9  ft.  8  in.  to  inches. 
Number  of  inches=  (9X12) +8  =  116. 

(3)  Express  in  ounces  avoirdupois  7  lb.  8  os. 
Number  of  oimces=  (7x16) +8  =  120. 

(4)  Express  as  square  inches:    9  sq.  ft.  123 
sq.  in. 

Number  sq.  in.=  (9xl44)+123  =  1419 

or 
9   SQ.   ft.  +  123   sq.   in.=  (9X144)    sq.    in.  +  12S 
sq.  in.  or  1419  sq.  in. 

The  work  is  done  without  names  thus : 

144 

x» 


1296 
+  128 

1419 


The  most  desirable  form  for  such  problems  is 
that  in  which  the  words  are  at  the  left-hand 
side  of  the  equality  sign  and  no  words  are 
attached  to  numbers,  as: 

Number  of  sq.  in.=  (9x144) +128  =  1419. 

(5)  Express  as  seconds,  3  da.  7  hr.  50  min. 
8  sec. 

Number  hr.=  (3X24) +7  =  79. 
Number  min.=  (79X60) +60  =  4790. 
Number  8ec.=  (4790x60) +8  =  287408. 

The  work  done  without  names  is  as  follows: 


24 
X3 

72 

+  7 


79 
X60 

4740 
+  50 


4790 
X60 

287400 

+  8 


79  4790  287408 

Reducing  to  higher  units,    (1)  Change  to  feet 
(a)  216  in.;  (b)  7  ft.  9  in. 

(a)   Number    ft.=  ^  =  18.     (b)   Number  ft.= 

(2)  Change  to  pounds  avoirdupois   (a)   432 
oz.;  (b)  7  lb.  15  oz. 

(a)    Number    lb.  =  ^=27.      (b)    Number   lb. 
.7I5 
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(3)  Change  to  higher  units  5963  pints. 

Number  qt.  z=5^=2981,  and  1  pt. 

2981 
Number  pk.=-g-=372,  and  5  qt. 


Number  bu.: 


372 


=  93. 


5963  pt.  =  93  bu.  5  qt.  1  pt. 
It  may  be  done  in  this  concise  form : 

215963 

812981 4- remainder  1 

4 1  372 -I- remainder  5 

93 
5963  pt.=:93  bu.  5  qt.  1  pt. 

(4)  Change  56  cwt.  to  T. 

i^T       w        m      66X100     -4 
Number  T.=-^JQ^-2g 

(5)  Express  in  bu.  3  pk.  5  qt.  1  pt. 


Number  qt.  =5r 


Number  pk.=3- 
Number  bu.=" 


.3^ 


8 

3H_5? 
4    "64 
■1   pt.=  %   qt.,  so  there  are  5%   qt. ;   it 

requires  8  qt.  to  make  a  pk. ;  6  %   qt.  =  ^  of  a 

pk. ;  multiply  numerator  and  denominator  of  the 


Not! 


complex   fraction  by   2,   thus; 


5*X2_11 

8X2      16-       ^''®^® 
311 
are  3  pk.  and  !%«  pk.  or  3iVitj  Pk.,  which  Is   — 

of  a  bu. 

terms   by   16,   thus; 


Reduce  fraction  by  multlplylngr  both 
3HX16    69 
4X16  "64" 

Addition  and  Subtraction  of  Compound  De- 
nominate Numbers.  In  the  following  para- 
graphs the  principles  underlying  the  addition 
and  subtraction  of  denominate  numbers  are 
explained.    Addition: 


Add: 

Sum: 
Reduced  sum: 


8  gal.  3  qt.  1  pt. 
1  gal.  2  qt.  3  pt. 

9  gal.  6  qt.  4  pt. 


10  gal.  3  qt.  0  pt. 
Add  at  first;  then  reduce: 


4  pt,  =  2  qt. 

(5  +  2)   qt.  =  7  qt.  =  l  gal. 

9  gal.  +  l  gal.  =  10  gal. 


3  qt. 


Reduce  as  you  add,  as  below : 


sq.  yd. 
6 
2 


sq.  ft. 
4 
8 


sq.  In. 

20 
200 


T 


76 


Note — Out  of  220  sq.  in.  we  get  1  sq.  ft.  (which 
is  144  sq.  in.),  and  have  left  76  sq.  In.;  (4  4-8-1- 
1)  sq.  ft. =18  sq.  ft.;  out  of  13  sq.  ft.  we  get  1 
sq.  yd.  (which  is  9  sq.  ft.)  and  have  left  4  sq. 
ft.;    (6  +  2  +  1)   sq.  yd-  =  9  sq.  yd. 


Add 


mo. 
4 
3 

1 


da. 
12 
15 
20 


hr. 
18 
12 
25 


mln. 
40 
50 
52 


Sum: 
Reduced  sum: 


8 


47 


55 


142 


(1)  Add  each  set. 

(2)  Divide  142  by  60  (the  number  of  minutes 
in  an  hour),  which  gives  2  and  a  remainder  22. 
This  means  that  142  minutes=2  hours  and  22 
minutes. 

(3)  Add  2  to  55  and  divide  57  by  24  (the 
number  of  hours  in  a  day) ;  this  division  shows 
there  are  2  days  and  9  hours  in  57  hours. 

(4)  Add  2  to  47,  and  divide  49  by  30  (the 
number  of  days  in  1  month) ;  this  division 
shows  there  are  1  month  and  19  days  in  49  days. 

(5)  Add  1  to  8. 

We  find  the  sum  to  be  9  months  19  days  9 
hours  22  minutes.  Reduce  each  set  as  we  go 
along  and  get  the  final  answer  at  once,  as 
below: 


gal. 
4 
1 
2 


qt. 
3 

2 
1 


pt. 
1 
1 
1 


gl. 
3 
2 
1 


Adding  the  gills  we  get  6  gills,  which  equals  1 
pint  2  gills.    Place  2  gills  in  gills'  place,  add 

1  pint  to  the  pints,  and  get  4  pints,  which 
equal  2  quarts  and  no  pints.  Add  the  2  quarts 
to  the  quarts  and  get  8  quarts,  which  equal 

2  gallons.  Add  the  2  gallons  to  the  gallons 
and  have  9  gallons.  The  answer  is  9  gallons 
0  quarts  0  pints  2  gills. 

Subtraction: 

(1)  A  boy  weighed  on  Monday  118  lb.  and 
7  oz.;  on  Thursday  116  lb.  and  13  oz.  What 
did  he  lose  in  the  time? 


lb. 

oz.     lb. 

oz. 

118 

7  =  117 

(164-7)=23 

116 

13  =  116 

13 

1  10 

Note — We  cannot  take  13  oz.  from  7  oz.,  so  we 
take  1  lb.  from  118  lb.  and  add  It  (16  oz.)  to  7 
oz.  and  have  23  oz.  Subtracting,  we  have  1  lb. 
10  oz. 

(2)  From  a  piece  of  ground  containing  78 

acres  and  90  sq.  rd.,  a  piece  is  sold  containing 

15  acres  and  140  sq.  rd.    What  is  left? 

acres       sq.  rd.  acres       sq.  rd. 

78  90  =  77  250  (160  +  90) 


15 


140  =  15 


140 


62 


110 


(3)  Subtract  the  following: 

gal.        qt.  pt. 

6  2  1 

4  3  1 


gl. 

1 

3 


9 


19 


22 


Note — C!hange  1  pt.  to  4  gl. ;  then  subtract  3  gl. 
from  5  gl.  and  have  2  gl.  left.  Change  1  qt.  to 
2  pt.  and  subtract  1  pt.,  having  1  pt.  left;  then 
change  1  gal.  to  4  qt.  and  add  that  to  1  qt. ; 
from  the  sum  take  3  qt.,  leaving  2  qt. ;  finally 
take  4  gal.  from  6  gal.  and  have  1  «saA.  \^1V. 


The  average  weight  of  the  giria  in  a  cUh  of 
25  is  80  lb.  9  OS.    Wh&t  do  they  ftll  wei^T 


tito  lb.  2ZS  ox.=tli4  lb.  1  ox. 
Hultlplr  •  ounce*  by  ZG  and  sot  ZIB  ounces; 
muJtlpIr  ■*  pounds  br  IS  and  Bct  21G0  pounds. 
Change  ZIE  ounces  to  pounds  by  divldlni  ZZS  by 
It  (the  number  of  ounces  In  a  pound).  Find 
Its  <raac^=H  pounds  and  1  ounce,  and  note 
that   the   answer   becomes   21*1   pounds   and    1 


Divition: 


g|» 


=  44  I 


10.        ISH  di 
Note — t  yr.stl  mo.     tS  mo.  +  S  mo. 
44  +  <  =  T  and  a  remainder  of  S.     i  mo.=(0  ds.. 
■ada.+  tOda.=SO  da.    IO-!-*  =  l)Vi-    ThS  ansirsr 
Is  T  mo.  and  1)H  da- 
lb.        01.     lb.       OS.  (avoirdupois) 
240         IZ-i-Z*         It 
This  divisioa  we  may  cany  out  in  three  ways, 
as  foUowa: 

(a)  Reduce  dividend  and  divisor  to  ounces, 
and  divide,  as  followa: 

24(1         i!  +  S«'        iz  = 
sm+4tl=» 

(b)  Reduce  both  terms  to  pounds  and  di- 
vide, as  follows: 


(c)  Divide  as  the  problem  reads;  as  folloi 


B8  KBHTI8TIT 

sketches;  The  LaU  Forty  Yean,  a  tuatofr  ti 
Canada  between  IMl  and  1881;  and  The 
Story  of  the  Upper  Canada  RebeUum.  Tboti^ 
occasionally  marred  by  prejudices,  theae  Tol- 
umea  in  the  main  are  the  woila  of  an  im- 
partial, conscientious  investigator  who  stated 
his  honest  conclusiooa,  and  they  marked  a 
great  advance  in  Canadian  historical  writing. 

DEHIISTBT,  den'tittri,  that  branch  of 
medical  science  which  deals  with  the  teeth  and 
■uirounding  tissues,  and  their  preservation. 
The  progress  made  in  methods  and  prsctiee 
of  dentistry  has  been  most  marked  during 
comparatively-recent  years.  For  ordinaiy 
practical  purposes  dentistry  may  be  divided 
into  two  distinct  branches,  namely,  turgieid, 
or  operative,  and  mecftonical,  or  prosthetic. 

Surgical  Dentistry.  This  branch  consists  in 
diagnosing  the  symptoms  shown  by  the 
patient's  mouth  and  teeth  and  in  giving  re* 
quired  treatment.  In  grandfather'a  time  a 
dentist  was  a  man  who  merely  extracted 
teeth.  That  con- 
ception has  been 
entirely  altered, 
and  extraction  is 
now  resorted  to 
only  in  cases  of 
absolute    neces- 


tb. 

!• 

_1Z  240          12 

DEHT,  John  Charles  (1841-1687),  a  Cana- 
dian historian  whose  books  are  noteworthy  for 
their  clear,  forceful  style  and  their  frank  analy- 
sis of  political  history.  Dent  was  of  Cngliah 
birth,  but  when  still  a  child  was  taken  to 
Ontario  by  bis  parents,  and  was  educated  in 
the  public  schools.  He  was  called  to  the  bar 
in  186£,  but  spent  moat  of  the  next  ten  years 
in  newspaper  work,  Srst  in  London,  England, 
then  in  Boston,  and  lastly  in  Toronto.  There- 
after he  devoted  himself  to  historical  investi- 
^gation,  his  chief  works  being  The  Canadian 
^^TTtToit     Gailerv,    a    series    of    biographical 


for 


stance,  when 
teeth  have  been 
so  neglected  that  <v) 
treatment  woilld  be  of  no  benefit.  Modem 
dentistry  demands  the  saving  treatment  of 
teeth.  If  teeth  are  naturally  overcrowded  or 
irregularly  arranged  in  the  mouth,  the  dentftl 
surgeon  will  endeavor  to  overcome  thoee  de- 
fects. If  a  tooth  aches,  it  is  not  necessarily 
an  indication  that  it  must  be  taken  out.  Care- 
ful treatment  will  relieve  the  ache  caused  by 
the  cavity  in  the  tooth,  and  the  cavity  will 
be  filled.  If  the  decay  has  exposed  the  nerve 
or  the  pvdp  of  the  tooth,  the  nerve  can  be  re- 
moved and  the  root  canal  filled,  making  it 
possible  to  fill  the  cavity  later.  Scaling,  or 
the  careful  removal  of  tartar  accumulated  at 
the  base  of  the  teeth,  is  another  importaat 
feature,  adding  to  the  life  of  the  teeth. 

Prevenlive  Dentistry  in  SchooU.  It  was  long 
the  notion  that  the  state  of  a  child's  first  • 
teeth  was  not  important;  they  must  drop  out 
anyway,  so  why  trouble  about  them?  But  in 
recent  years  there  has  come  increased  knowl- 
edge of  the  harm  which  neglected  teeth  nuy 
cause,  and  as  a  result  preventive  dmtiatiy  ie 
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being  much  practiced  in  connection  with  the 
schools.  In  some  cities  dentists  are  paid  from 
the  city  funds  and  are  thus  enabled  to  devote 
a  large  part  of  their  time  to  correcting  the 
defects  in  children's  teeth,  and  to  instructing 
them  how  to  care  for  their  teeth,  while  in  other 
places  examinations  only  are  made,  and  the 
parents  are  advised  to  have  their  children's 
teeth  attended  to.  The  theory  that  many  a 
case  of  dullness  in  school  is  directly  or  indi- 
rectly due  to  bad  teeth  was  scoffed  at  but  a 
few  years  ago,  but  now  it  is  commonly 
acknowledged.  This  is  a  day  of  prophylaxis,  or 
preventive  treatment.  Caries,  or  decay  of  the 
teeth,  is  caused  by  a  germ  or  organism  that 
lives  and  reproduces  its  kind  in  the  grooves  and 
unclean  areas  of  the  teeth.  It  secretes  an 
acid  which  dissolves  the  enamel  and  enters  into 
the  dentine,  the  soft  and  porous  structure  of 
which  the  tooth  is  largely  made  up.  Once  it 
starts,  decay  progresses  rapidly.  Clean  teeth 
do  not  decay. 

Mechanical  Dentistry.  This  includes  the 
branch  which  deals  with  making  and  insert- 
ing artificial  teeth  in  place  of  natural  teeth 
that  have  been  extracted.  Dental  work  of  this 
character  requires  mechanical  skill  and  care- 
ful observation  of  any  peculiarities  of  the 
mouth,  in  order  that  the  teeth  inserted  may 
not  be  unlike  the  natural  teeth  in  color,  size 
and  diape.  Artificial  teeth  are  made  of  por- 
celain, and  may  be  affixed  to  plates  of  vulcan- 
ised rubber  or  to  plates  of  gold  or  platinum 
made  to  fit  the  gums.  Teeth  that  have  been 
badly  broken  by  decay  may  be  covered  with 
gold  and  thus  restored  to  usefulness.  The 
practice  of  crowning  teeth  with  gold  is  de- 
creasing. A  comparatively-recent  process, 
showing  a  marked  advance  over  older  methods 
of  inserting  artificial  teeth,  is  known  as  bridge 
woric.  The  teeth  are  fixed  by  bands,  springs 
or  crowns  to  the  natural  teeth  in  the  mouth, 
and  last  much  longer  than  teeth  inserted  by 
any  other  method. 

Painless  Dentistry.  This  phrase  once  car- 
ried little  consolation  to  a  patient  with  aching, 
sensitive  teeth,  and  was  a  favorite  topic  of 
humorous  paragraphers.  They  intimated  that 
it  was  painless  to  the  dentist  only,  which  was 
quite  the  truth.  To-day,  however,  the  dental 
profession,  down  to  its  most  inconspicuous 
members,  may  actually  practice  almost  pain- 
less dentistry. 

An  ingenious  device  contains  nitrous  oxide 
and  oxygen  in  separate  compartments,  but 
when  administered  to  the  patient  the  two  gases 


may  be  mixed  in  any  proportion.  When  opera- 
tive work  is  done  on  teeth  more  oxygen  than 
nitrous  oxide  is  inhaled;  the  result  is  absolute 
absence  of  pain,  but  all  other  senses  than  feel- 
ing are  retained;  in  case  of  extraction  of  teeth 
less  oxygen  and  an  added  quantity  of  other 
gas  renders  the  patient  unconscious,  with  sub- 
sequent recollection  of  only  a  delightful  dream. 
No  ill  effects  follow  its  administration;  indeed, 
the  presence  of  oxygen,  a  stimulating  agency, 
assures  the  safety  of  the  patient.  Dentists  are 
adopting  this  device  rapidly  and  the  dental 
chair  is  losing  much  of  its  old-time  terror. 

Another  advance  was  recently  made  in  the 
introduction  into  dental  practice  of  what  is 
known  as  conductive  anesthesia,  or  nerve- 
blocking.  This  consists  in  injecting  an  anes- 
thetic into  a  nerve  controlling  the  affected  tis- 
sues, as  a  result  of  which  the  patient  ceases 
to  have  any  sensation  whatever  in  those  par- 
ticular tissues.  The  effect  of  the  nerve-block- 
ing sometimes  lasts  two  hours,  and  the  method 
has  been  found  especially  valuable  in  cases 
where  the  operation  is  delicate  and  tedious,  as 
the  extraction  of  an  impacted  wisdom  tooth. 
It  is  also  a  welcome  boon  to  patients  who  are 
^igh-strung. 

Antiquity  of  Dentistry.  It  has  often  been 
stated  that  in  the  days  of  ancient  Egypt  it 
was  customary  to  fill  cavities  in  teeth  with 
gold.  Gold  has  been  found  in  the  teeth  of 
mummies,  according  to  some  writers.  That 
fact  has  never  been  fully  established,  but  that 
dentistry  was  practiced  in  the  days  of  the 
Pharaohs  is  undoubted.  Many  centuries  before 
the  Christian  Era,  gold  crowns  were  worn, 
bridge  work  was  not  unknown,  and  single  arti- 
ficial teeth  were  inserted  in  the  place  of  those 
newly  extracted.  Knowledge  of  the  art,  how- 
ever, was  lost,  and  its  revival  is  a  matter  of 
modem  history. 

Dental  Schools.  For  the  purpose  of  giving 
instruction  in  dental  surgery  and  mechanical 
dentistry,  schools  have  been  established  in  many 
large  cities  of  the  world.  The  first  of  these 
schools  in  America  was  founded  in  Baltimore 
in  1839.  A  few  years  later  the  Ohio  College 
of  Dental  Surgery  was  established.  Nearly  all 
universities  in  the  United  States  and  Canada 
now  have  dental  schools  and  confer  degrees 
on  graduated  students.  The  course  of  study 
usually  embraces  four  years,  during  part  of 
which  practical  experience  is  gained.  A  high 
school  course  is  necessary  before  admission 
to  any  dental  school  can  be  obtained.  See 
Tebth,  W4r.L. 


ENVER,  Colo.,  popularly  known  as 
the  Queen  City  of  the  Plains,  the  capital  and 
metropolis  of  Colorado,  the  county  seat  of 
Denver  County,  and  one  of  the  largest  cities 
between  the  Missouri  River  and  the  Pacific 
coast.  It  is  north  and  eaat  of  the  center  of 
the  state  and  is  1,457  miles  east  of  San  Fran- 
cisco, 2,025  miles  west  of  New  York  City,  and 
1,060  miles  west  of  Chicago.  In  1010  the  popu- 
lation was  213,381 ;  in  I9I6  a  Federal  estimate 
gave  it  260,800.  The  area  is  fifty-eight  square 
miles.  Denver  is  an  increasingly-popular  sum- 
mer resort,  and  it  entertains  100,000  visitors 
annually.  The  city  is  on  a  plain  about  twelve 
miles  east  of  the  foothills  of  the  Rocky  Moun- 
tains; the  altitude  is  exactly  one  mile  above  sea 
level.  The  scenery  of  the  surrounding  regiotf 
is  famed  for  its  grandeur.  For  a  distance  of  200 
miles,  from  north  to  south,  extends  a  chain 
of  anow-covered  peaks  visible  from  the  city. 
Amoc^  these.  Long's  and  Gray's  peaks  and 
many  others  have  altitudes  exceeding  14,000 
feet.  The  mean  annual  temperature  for  July, 
the  hottest  month,  is  72°,  and  for  January,  the 
coldest  month,  is  29°.  The  average  annual 
rainfall  is  about  fourteen  inches,  and  the  sun 
shines  275  days  in  the  year. 

The  railroads  entering  Denver  have  been  one 
of  the  chief  factors  in  ita  growth  and  pros- 
perity. In  1870  a  branch  line  of  the  Union 
Pacific  was  constructed  from  Cheyenne  to  Den- 
ver, then  a  city  of  4,759  inhabitants.  It  is  now 
one  of  the  most  important  railroad  centers  of 
the  West  and  is  entered  by  the  Union  Pacific; 
Burlington  Route;  Atchison,  Topeka  &  Santa 
Fe;  Chicago,  Rock  Island  &  Pacific;  Colorado 
4  Southern;  Denver  4  Rio  Grande;  Denver, 
Laramie  &.  Northwestern;  Colorado  Midland, 
and  the  Missouri  Pacific  railroads.  Electric 
interurban  lines  extend  to  Boulder,  Golden, 
Littleton  and  Aurora.  Two  small  streams,  the 
South  Platte  River  and  Cheny  Creek,  meet 
in  the  center  of  the  city. 

Parks.  All  of  the  parks,  which  have  a  com- 
bined area  of  more  than  1,000  acres,  ofifer  splen- 
did views  of  the  mountains.    Many  of  them 


<I1  liikes;  City  Park  (320  ncres),  the 
largest,  has  a  lake,  natural  history  museum, 
Eoological  garden,  aviary  and  speedway.  Wash- 
ington, Cheeeman  and  Berkeley  parks  are 
beautiful  spots;  Lakeside  and  Elich's  Gardens 
are  attractive  amusement  resorts.  Speer  Boule- 
vard is  a  noteworthy  part  of  an  extensive  sys- 
tem of  drives  extending  throughout  the  city. 
A  great  number  of  mountain  resorts  are  easily 
reached  from  Denver. 

Public  Bnildings.  The  capitol,  completed  m 
1895  at  a  cost  of  12,800,000,  is  constructed  of 
native  granite  and  occupies  a  conspicuous  poei- 
tion  on  a  rise  of  ground  known  as  CapitcJ 
Hill.  Its  most  distinctive  feature  is  a  splendid 
gold-covered  dome.  Other  prominent  buildings 
include  the  United  States  Mint,  which,  with 
equipment,  coat  11,225,000;  the  county  court- 
house; Chamber  of  Commerce;  the  Audito- 
rium, with  a  seatii^  capacity  of  13,000 ;  a  public 
natatorium,  costing  1100,000;  the  old  and  new 
Federal  buildings,  the  latter  completed  in  1016 
at  a  cost  of  $2,000,000;  East  Denver  Hi^ 
School,  the  Carnegie  Library  and  the  Union 
Depot.  Saint  John's  Cathedral  (Episcopal), 
the  Cathedral  of  the  Immaculate  Couceptioa 
and  the  Trinity  Methodist  Episcopal  Church 
are  handsome  structures.  The  city  has  many 
fine  banks,  theaters  and  hotels. 

Iiutitntiona.  Denver  is  the  seat  of  Denver 
University,  under  Methodist  control  (see  Dbn- 
VER,  Universitt  qt).  It  has  also  the  Jesuit 
College  of  the  Sacred  Heart.  Westminster  Ccd- 
lege  (Presbyterian),  IlifF  School  of  Theology, 
Colorado  Woman's  College,  Loretto  Heights 
Academy,  Miss  Wolcott's  School  and  a  number 
of  other  private  schools  and  schools  of  dramatic 
art,  music  and  art.  The  libraries  of  the  city  in- 
clude a  fine  public  library  with  five  branch 
organizations,  the  state  library,  supreme  court 
library  and  thoee  owned  by  the  various  schools. 

The  altitude  and  fine  climate  of  Denver  are 
particularly  beneficial  in  the  treatment  of 
tuberculosis,  and  in  the  city  are  a  number  of 
splendidly-equipped  sanatoriums.  One  of  tbo 
best  known  is  the  Agnes  Memorial  Suiatwium. 
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Among  the  most  important  hospitals  are  Den- 
ver County,  Saint  Luke's  and  Saint  Joseph's. 

Indnatries.  The  annual  output  of  the 
smelters  of  the  city  is  valued  at  nearly  $8,000,- 
000.  The  smelting  of  lead,  copper,  iron,  gold, 
silver,  radium,  uranium  and  other  ores  is  one 
of  the  principal  industries.  There  are  exten- 
sive stockyards  which  annually  handle  about 
1^500,000  head  of  stock.  For  the  annual  live 
stock  show,  which  is  next  in  sise  to  that  held 
in  Chicago,  a  Stadium  has  been  built  of  steel 
and  concrete,  at  a  cost  of  1250,000.  There  are 
large  slaughtering  and  meat-packing  plants, 
sugar  beet  factories,  railroad  construction  and 
repair  shops,  foundries  and  machine  shops,  and 
over  800  manufacturing  plants  which  have  an 
annual  output  valued  at  $50,000,000.  Mining 
machinery  is  an  important  manufactured  prod- 
uct. The  number  of  railroads  entering  the  city 
and  the  great  distance  from  places  of  competi- 
tive advantages  make  Denver  the  largest  dis- 
tributing point  of  the  Rocky  Mountain  states. 

History.  Denver  was  settled  by  miners  in 
1852,  and  was  named  in  honor  of  General  J. 
W,  Denver,  governor  of  Kansas,  of  which  state 
Colorado  was  then  a  part.  The  city  was  in- 
corporated the  following  year  by  a  provisional 
legislature  and  was  reincorporated  by  the  first 
territorial  legislature  in  1861.  It  became  the 
capital  of  the  territory  in  1867.  The  town  of 
South  Denver  was  annexed  in  1894.       h.c.t. 

DENVER »  Univebsitt  or,  the  oldest  institu- 
tion for  higher  education  in  the  Rocky  Moun- 
tain states.  It  was  founded  at  Denver  in  1864 
by  Governor  John  Evans,  and  for  the  first  six- 
teen years  was  known  as  Colorado  Seminary. 
In  1880,  when  a  reorganization  took  place  and 
the  educational  work  was  greatly  broadened, 
the  present  name  was  adopted.  On  the  campus 
at  University  Park  are  conducted  the  college 
of  liberal  arts,  the  graduate  school,  the  summer 
school  and  Warren  Academy.  The  professional 
schools  of  law,  dentistry  and  commerce,  and 
the  teachers'  college  are  located  in  the  heart  of 
the  city.  Among  the  buildings  at  University 
Park  is  the  Chamberlain  Observatory,  one  of 
the  most  important  astronomical  observatories 
in  the  world.  The  faculty  numbers  about  130; 
the  student  enrollment  is  over  1,150,  and  the 
university  library  contains  nearly  40,000 
volumes. 

DEPARTMENT,  one  of  the  chief  territorial 
and  administrative  divisions  of  France,  corre- 
sponding in  some  measure  to  a  state  of  the 
American  Union,  or  to  a  province  of  Canada. 
When  the  kingdom  was  divided  into  depart- 


ments at  the  time  of  the  French  Revolution 
the  division  was  determined  by  the  number  of 
people,  amount  of  direct  taxes  and  extent  of 
territory.  This  division  was  effected  in  1789, 
the  thirty-four  provinces  being  replaced  by 
eighty-three  departments,  which  were  subse- 
quently increased  by  four  after  the  close  of 
the  Franco-German  War  in  1871.  Each  depart- 
ment is  subdivided  into  arrondissements,  or 
congressional  departments,  for  political  pur- 
poses; these  into  cantons,  or  electoral  districts; 
and  the  cantons  into  communes,  or  the  smallest 
administrative  districts.  A  prefect,  appointed 
by  the  central  government,  presides  over  each 
department. 

DEPART 'MENT  STORE.  Although  of  com- 
paratively recent  development,  the  modem  de- 
partment store  has  proved  one  of  the  greatest 
successes  of  the  times  from  an  economical 
point  of  view.  The  creation  of  such  stores  was 
prompted  by  the  unquestioned  advantages  a 
person  could  derive  from  being  able  to  do  all 
necessary  purchasing  under  one  roof  instead  of 
being  obliged  to  make  a  tour  of  a  number  of 
stores. 

The  modem  department  store  is  equipped  to 
meet  the  needs  not  only  of  individuals  but  of 
entire  families.  Not  only  are  necessities  such 
as  food  provided,  but  dry  goods,  clothing,  mil- 
linery, fumiture,  hardware  and  a  wide  variety 
of  other  articles  are  all  to  be  found,  each  in  a 
special  department  which  is  in  itself  a  com- 
plete store.  It  would  be  more  difficult  to  men- 
tion an  article  in  daily  use  that  could  not  be 
obtained  at  a  department  store  than  to  enu- 
merate the  vast  number  of  things  that  are 
daily  sold  there. 

The  department  store  is  generally  supposed 
to  be  entirely  an  American  development,  but 
such  is  not  the  case.  The  same  principles 
were  adopted  in  London  in  1863  by  William 
Whiteley,  who  became  known  as  the  "Universal 
Provider."  He  added  department  after  de- 
partment to  his  original  store  until  his  busi- 
ness grew  into  one  of  the  largest  in  England. 
However,  the  department  store  has  reached  its 
highest  stage  of  efficiency,  in  organization  and 
in  service,  in  the  United  States  and  Canada. 
The  opening  of  a  large  department  store  in 
one  of  the  most  fashionable  streets  of  Lon- 
don in  1909  by  a  prominent  Chicago  business 
man  was  regarded  as  an  event  of  great  impor- 
tance in  the  English  business  world.  Undoubt- 
edly the  introduction  of  more  up-to-date 
methods  had  a  great  influence  on  shopping 
in  London.    This  influence  was  quickly  oe^soL 
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in  the  endekvon  of  old  establiibed  eonwrva- 
ttve  firma  with  few  merchaodiae  departinente 
to  brinK  tbemadvei  into  a  poeition  to  c<Hnpete 
with  the  new  method*.  The  finest  and  best- 
appointed  department  store  in  the  United 
8tat«a  ia  in  Chicago;  the  most  famous  stores 
«re  in  PhiUdelpbia  and  New  York.  The  best 
in  Canada  is  in  Toronto,  and  the  most  re- 
nowned in  Europe  is  the  Bon  Marcb6  in  Paris. 

Some  Kfsnlts  of  Department  Stores.  The 
opetUDg  of  department  stores  calJed  forth  a 
storm  of  protest  from  firms  in  every  branch  of 
retail  businees,  which  suffered  greatly  from  the 
iimovatioD.  Many  nnall  business  men  were  de- 
prived of  their  livelihood,  as  no  matter  what 
their  particular  line  was,  department  stores 
dealt  in  it  and  could  undersell  small  retail 
competitors.  From  the  public  point  of  view 
the  department  store  might  be  regarded  as  an 
unmixed  blessing,  but  its  effects  on  business 
generally  were  often  very  hurtful.  The  eea.' 
tralixation  of  merchandising  enabled  tbe  de- 
partment store  operators  to  purchase  cheaply 
and  to  offer  big  bargains  to  their  customers, 
but  their  methods  often  prevented  the  small 
merchant  from  securing  goods  at  reasonable 
prices.  Tbe  result  of  the  competition  between 
department  store  and  HmsJl  retailer  is  that 
many  of  the  latter  have  been  forced  into  the 
wage^aming  class,  preferring  to  be  employed 
rather  than  continue  a  hopeless  fight.  Most 
modem  department  stores  are  run  in  direct 
connection  with  a  large  number  of  factories 
lAicb  supply  most  goods  that  are  required  at 
the  store.  On  account  of  quantities  handled 
they  can  produce  cheaply  and  supply  to  the 
customer  better  articles  than  the  small  retailer 
could  obtain,  and  at  lower  prices,         F.8T.A. 

DE  PADW,  de  paw',  DHIVBBSITY,  at 
Grccncoetle,  Ind.,  was  founded  in  1837  by  the 
Indiana  Conference  of  the  Methodist  Episco- 
pal Church.  Until  18S4  it  was  Icnown  as  the 
Indiana  Aabury  University,  but  in  that  year 
the  name  was  changed  to  De  Pauw,  in  honor 
of  WaBhington  C.  De  Fauw,  whose  will  pro- 
vided tlie  ioBtitution  with  a  liberal  endowment 
fund,  which  with  other  gifts  from  his  family 
amoimted  to  $600,000.  The  annual  income 
from  all  sources  is  about  190,000.  At  the 
present  time  the  university  includes  the  col- 
lege of  liberal  arts  and  a  school  of  music.  The 
faculty  numbers  over  forty,  the  student  body, 
about  1,000.  There  arc  60,000  volumes  in  the 
university  library. 

DBPBW,  CiiAUKctY  Mitchell  (1834-  >, 
^-T  American  lawyer,  wator  and  former  United 
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SUtes  Senator,  bora  in  Ped^ill,  N.  Y.  He 
was  graduated  frmn  Yale  CcJlege  tn  185A.  im- 
mediately took  up  the  study  of  law  in  Peekddll 
and  New  York  City  and  was  admitted  to  the 
bar  in  1858.  He  was  made  attorney  and  di- 
rector of  the  ecmaolidated  Hudson  River  and 
New  Y(^  Central  railroads  to  1869,  bcAme 
general  counsel  iar  tbe  Vandecbilt  nitnnd 
V>tem  in  1875  and  president  of  the  New  York 
Central  Railroad  in  1885.  The  degree  of  LLJ). 
was  conferred  upon  him  by  Yale  Ctdlege  the 
mme  year.  In  1888  he  was  elected  chairman 
of'  tbe  board  of  directors  of  a  number  of  the 
largest  railroad  corporations  in  the  country. 

After  middle  life  he  had  an  eventful  political 
career.  He  figured  prominently  as  a  Republi- 
can Presidential  candidate  in  1SS8,  but  with- 
drew in  favor  of  Benjamin  Harrison,  who  after 
his  election  tendered  Depew  the  portfolio  of  tbe 
Secretary  of  State,  which  be  declined.  From 
1899  to  1911  he  was  United  States  Senator  bom 
New  York.  Depew  enjf^  world-wide  fame  as 
on  orator,  lecturer  and  after-dinner  speaker, 
and  has  been  sought  in  these  capacities  for 
many  years.  He  has  been  twice  married,  fint 
in  1871  to  Elise  Hegeman,  who  died  in  1893, 
leaving  one  sod.  Miss  May  Palmer,  numy 
years  younger  than  himself,  became  his  wife 
in  1902. 

DEQCIHCEY,  de  kwin'ti,  Thomas  (1785- 
1659),  one  of  the  foremost  English  essayists, 
whoae  most  famoua  work.  The  Confetsiont  of 
on  English  Opium-Eater,  is  unsurpaaed  as  on 
example  of  imaginative,  rhythmical  proee.  This 
is  not  only  a 
masterpiece 
of  autobiograph- 
ical writing,  but 
an  important  con- 
tribution to  Eng- 
lish literature,  for 
it  showed  what 
poasibilities  exist 
in  English  proee 
when  it  is  handled 
by  a  writer  of 
extraordinary 
imaginative  power. 

DeQuincey,  the 
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of  a  wealthy  merchant 
of  Manchester,  was  left  fatherless  at  the  age 
of  seven.  He  was  sei)t  to  tbe  grammar  schools 
of  Bath  and  Manchester,  and  at  the  latter 
institution  was  so  unhappy  that  he  ras  awtqr. 
After  several  months  of  adventure  among  the 
hilla  of  Wales  and  in  London,  his  family  found 
him  in  a  half-starved  condition,  and  sent  him 
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to  Worcester  College,  Oxford.  There  he  re- 
mained five  years,  but  was  too  irregular  in  his 
studies  to  win  a  degree.  During  his  college 
career  he  began  to  take  opium  in  order  to 
deaden  the  unbearable  pains  of  neuralgia,  and 
the  habit  never  wholly  relaxed  its  grip  on  him. 

De  Quincey  left  college  in  1807,  and  the  fol-  • 
lowing  year  settled  at  Grasmere,  in  the  Lake 
country,  to  enjoy  the  companionship  of  Words- 
worth, Coleridge  and  Southey.  In  1821,  the 
year  in  which  his  Conjemons  appeared,  he  re- 
moved to  London.  Having  begun  to  write  for 
the  famous  Scottish  periodical,  Blackwood'^ 
Magazine,  he  settled  in  Edinburgh  in  1828,  and 
in  or  near  this  city  resided  for  the  rest  of  his 
life. 

The  greater  part  of  DeQuincey's  work  was 
published  first  in  periodicals — Blackwood*^, 
TaiVi  and  the  London  Magazine,  His  Murder 
Considered  as  One  of  the  Fine  ArU  is  a  striking 
example  of  grim  humor;  On  the  Knocking  at 
the  Gate  in  Macbeth  and  Literary  Reminis" 
cences  represent  his  genius  for  sympathetic  and 
imaginative  criticism.  Among  other  brilliant 
essays  are  The  Flight  of  a  Tartar  Tribe,  Joan 
of  Arc  and  The  English  Mail  Coach. 

DERBY,  der'bi,  a  manufacturing  town,  cap- 
ital of  Derbyshire,  in  England.  It  is  situated 
in  the  beautiful  and  fertile  valley  of  the  Der- 
went  River,  129  miles  northwest  of  London 
and  forty  miles  northeast  of  Birmingham.  Its 
position  renders  it  well  suited  to  maintain 
itself,  a^  a  commercial  center,  as  it  is  connected 
by  river,  canal  and  railroad  with  all  parts  of 
England.  The  city  owns  all  public  utilities, 
which  are  economically  and  efficiently  worked. 
The  principal  manufactures  are  porcelain,  lace, 
silk  and  cotton  goods.  The  works  of  the  Mid- 
land Railway  Company  give  employment  to 
over  12,000  of  the  inhabitants.  Derby  pos- 
aeoses  one  of  the  oldest  free  grammar  schools 
in  Engjand,  dating  from  the  year  1160.  On 
the  opposite  side  of  the  Derwent  was  situated 
the  old  Roman  village  of  Derventio.  Here 
many  interesting  Roman  relics,  including  coins 
of  brass,  silver  and  gold,  have  been  found.  In 
1745  the  Young  Pretender,  Charles  Edward, 
reached  Derby  in  his  attempt  to  seize  the  Eng- 
lish throne.    Population  in  1911,  123,433. 

DERBY,  Conn.,  a  city  in  New  Haven 
County,  in  the  southwestern  part  of  the  state, 
ten  miles  west  of  New  Haven.  It  is  on  the 
Housatonic  River,  at  the  mouth  of  the  Nauga- 
tuek,  and  on  the  New  York,  New  Haven  & 
Hartford  Railroad  and  interurban  electric  lines. 
The  population  in  1910  was  8,991;  in  1916  it 


was  9,655.  The  area  of  the  city  is  nearly  six 
square  miles.  Derby  and  the  neighboring 
towns  of  Shelton  and  Ansonia  form  one  of  the 
most  important  manufacturing  centers  in  the 
state.  The  principal  manufactures  are  ma- 
chinery, brass,  iron,  paper,  guns  and  ammuni- 
tion, t3rpewriters,  pianos  and  piano-players, 
woolen  underwear,  hosiery,  corsets  and  pins. 

Near  Derby  are  Sentinel  Hill,  Lake  Housa- 
tonic and  Housatonic  Dam,  which  is  twenty- 
five  feet  high  and  a  quarter  of  a  mile  in  length. 
The  city  has  the  Griffin  Memorial  Hospital,  a 
municipal  opera  house  and  two  public  libraries. 
Settled  about  1646  and  known  as  Paugassett 
until  1675,  Derby  was  then  incorporated  under 
its  present  name,  Ansonia-  being  originally  a 
part  of  it.  In  1893  the  town  of  Derby  and  the 
borough  of  Birmingham,  connected  by  a  bridge 
across  the  Naugatuck  River,  were  organised  as 
a  city. 

DERBY,  Frederick  Arthur  Stanlbt,  Six- 
teenth Eari  of  (1841-1908),  a  British  states- 
man and  colonial  administrator,  perhaps  better 
known  as  Baron  Stanley  or  Preston,  the  title 
he  bore  during  the  years  he  was  Governor- 
General  of  Canada.  The  Stanleys  are  a  family 
which  has  been  conspicuous  in  public  affairs 
since  the  reign  of  King  Henry  VII.  Edward 
Stanley,  the  fourteenth  eari  (1799-1869),  the 
'^Rupert  of  debate,''  was  a  brilliant  orator  and 
was  three  times  Prime  Minister  of  Great  Brit- 
ain. His  eldest  son,  Edward  Henry  Stanley, 
the  fifteenth  earl  (1326-1893),  was  also  a  prom- 
inent statesman  and  was  at  one  time  seriously 
considered  as  a  successor  to  King  Otho  of 
Greece.  These  men  were  the  father  and 
brother  of  the  sixteenth  earl. 

It  was  natural,  therefore,  for  young  Stanley 
to  enter  politics,  and  after  a  brief  career  in 
the  army  he  was  elected  to  the  House  of  Com^ 
mons  in  1865.  Between  1874  and  1880,  in 
Disraeli's  Ministry,  he  was  in  turn  Financial 
Secretary  of  War,  Financial  Secretary  to  the 
Treasury,  and  Secretary  of  State  for  War.  He 
was  Secretary  for  the  Colonies  in  the  Salisbury 
Ministry  from  1885  to  1886,  and  then  served 
for  two  years  as  President  of  the  Board  of 
Trade.  From  1888  until  1893  he  was  Governor- 
General  of  Canada,  a  position  in  which  he 
won  great  popularity.  He  had  been  created 
Baron  Stanley  of  Preston  in  1886,  and  in  1893, 
soon  after  his  return  to  England,  succeeded  his 
brother  as  Eari  of  Derby.  From  1900  to  1903 
he  was  again  Financial  Secretary  to  the  War 
Office,  and  then  for  two  years  was  Postmaster- 
General. 
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DERESZKS,  de  resh'ke,  the  family  name 
of  two  brothers,  famous  in  grand  opera.  See 
Reszke,  De. 

DER'VISH,  a  Persian  word  meaning  seeking 
doors,  or  beggar,  is  the  general  term  applied  to 
members  of  Mohammedan  religious  fraternities 
who  lead  solitary,  self-denying  lives,  who  solicit 
alms  and  are  subject  to  peculiar  religious  fren- 
lies.  Their  origin  dates  back  to  the  earliest 
days  of  the  Islam  faith.  There  are  various 
orders,  or  brotherhoods,  whose  rituals  may  con- 
sist of  the  repetition  of  certain  prayers  or 
supplications  to  Allah,  of  the  elaborate  whirl- 
ings or  writhings  of  the  dancing  dervishes,  or 
of  the  frenzied  performances  of  the  howling 
variety,  who  shriek,  mutilate  their  bodies  and 
swallow  hot  coals  and  serpents.  They  are 
supposed  by  the  faithful  natives  to  possess 
miraculous  healing  and  divining  powers,  and 
they  exercise  considerable  influence  over  the 
lower  classes.  Whether  as  fanatics  or  as  fakirs, 
they  contribute  an  important  share  to  the 
mysticism  of  the  East. 

DESCARTES,  dakahri',  Ren6  (1596-1650), 
a  celebrated  French  scholar,  whose  achieve- 
ments in  philosophy  have  won  him  the  title 
"father  of  modem  philosophy,"  and  who  is 
also  honored  as  the  inventor  of  analytical 
geometry.  He  was  bom  in  the  province  of 
Touraine,  and  was  educated  at  the  Jesuit  Col- 
lege at  LaFleche.  There  he  was  regarded  as 
one  of  the  most  promising  boys  in  the  school, 
but  it  is  significant  that  when  he  left  La  Fl^che, 
at  the  age  of  sixteen,  he  threw  aside  his  books 
and  endeavored  to  forget  everything  he  had 
learned.  This  was  the  result  of  his  dissatisfac- 
tion with  prevailing  methods  and  theories  of 
learning,  which  made  him  resolve  to  keep  his 
mind  open  to  the  reception  of  the  truth  as  it 
should  be  presented  to  him. 

In  1617  he  entered  the  army,  but,  not  finding 
the  life  of  a  soldier  much  of  an  aid  in  the 
search  for  truth,  he  abandoned  his  military 
career  and  settled  in  Holland.  In  that  country 
he  worked  out  his  philosophical  system,  wrote 
his  most  important  books  and  gathered  about 
him  a  group  of  disciples.  In  1649  he  accepted 
an  invitation  from  Queen  Christina  to  go  to 
Sweden,  but  died  a  few  months  after  arriving 
at  her  court. 

By  establishing  an  original  philosophic  prin- 
ciple, Descartes  began  a  new  era  in  the  history 
of  philosophy.  He  asserted,  first,  that,  as  all 
existing  knowledge  rested  on  an  unstable  foun- 
dation, the  first  step  to  take  was  to  doubt 
everything  that  could  be  doubted.    He  found 


the  only  indisputable  fact  to  be  his  own 
existence  as  a  doubter  and  a  thinker.  That 
is,  he  knew  that  he  thought,  and  therefore 
could  not  doubt  that  he,  the  thinker,  existed. 
This  relation  he  expressed  in  the  now-famous 
saying,  Cogilo,  ergo  sum  (I  think;  therefore  I 
exist). 

Beginning  with  his  own  self-conscious  exist- 
ence, he  reasoned  that  there  were  other  ideas 
as  clearly  and  distinctly  true  as  the  surety  of 
one's  existence;  the  first  of  these  ideas  is  that 
God  is  the  absolutely  perfect  being.  We  do 
not  of  ourselves  originate  this  idea,  because 
the  imperfect  cannot  originate  the  perfect,  but 
it  is  formed  in  our  minds  by  God  himself.  The 
principles  thus  absolutely  and  directly  known 
he  classified  as  innate  ideas. 

The  influence  of  Descartes  was  as  farHreach- 
ing  on  the  progress  of  mathematics  as  on  philo- 
sophic thought,  and  he  ranks  among  the  fore- 
most mathematicians  of  his  time.  His  most 
important  writings  include  Essays,  Oeametry, 
Discourses  on  the  Method  of  Reaaonino  and 
Principles  of  Philosophy.  B.M.W. 

DESERONTO,  desuron'to,  a  town  in  Hast- 
ings County,  Ontario,  on  the  Bay  of  Quinte,  an 
inlet  on  the  north  shore  of  Lake  Ontario.  It 
is  on  the  Canadian  Northern  Railway,  and  at 
Napanee,  six  miles  north,  has  connection  with 
the  Grand  Trunk.  It  is  141  miles  east  of 
Toronto  and  twenty-eight  miles  east  of  Belle- 
ville. It  has  steamship  connection  jyith  the 
chief  Canadian  and  American  ports  ^  on  the 
Great  Lakes  and  the  Saint  Lawrence  River. 
The  neighborhood  produces  fruits  in  abun- 
dance, and  also  supplies  lumber,  from  which 
the  mills  and  factories  of  Deseronto  make 
matches,  sashes  and  doors,  boxes  and  cars.  A 
blast  furnace  and  a  cannery  are .  also  note- 
worthy. Population  in  1911,  2,013;  in  1916, 
about  2,700. 

DESERT,  dez'ert,  a  region  with  vegetation 
insufficient  to  support  human  life.  It  may  be 
hot,  like  the  great  Sahara,  or  cold,  like  the 
tundras  of  Siberia.  In  the  former  case  lack 
of  rainfall  is  its  cause,  in  the  latter,  lack  of 
heat.  Rainless  regions,  however,  are  deserts 
according  to  the  usual  acceptance  of  the  term. 
In  some  instances  they  exist  because  mountain 
ranges  lying  between  them  and  the  ocean  from 
which  the  prevailing  winds  blow  drain  the 
moisture  from  all  clouds  that  pass.  Sometimes 
the  air  may  flow  into  a  region  of  greater 
warmth;  it  therefore  becomes  drier. 

Characteristics.  A  desert  is  seldom  a  monot> 
onous,  flat  waste  of  barren  sand.    Much  of  it  is 
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tumy   rwciTDT        Wherever  he  may  be.  the  Mohammedan  prays  three  times  a  day,  his  Iii.c« 
XAfi  XJlSiOJ!iM\l,      towanis  Mecca.    The  acent  [a  the  Arabian  dcseit.    B«\q'«,  on  au\ft  \ti 
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rocky  or  boulder-fitrewn,  some  of  it  is  deeply 
cut  by  the  torrents  which  follow  a  burst  of 
rain.    The  dry  sand-bearing  wind  chisels  the 
rocks   into   fantastic    figures,   and    forms    the 
surface  of  the  plain  in  ever-shifting  waves  and 
ripples  like  those  of  the  ocean.     Sometimes 
one  of  these  waves,  a  traveling  dune,  is  a  few 
hundred  feet  high.    Wherever  there  are  springs, 
or  where  a  near-by  mountain  causes  more  fre- 
quent rain,  there  are  oases,  green  islands  in  the 
sea  of  desolation.    In  the  oases  of  the  Sahara 
date  palms  flourish,  naturally,  and  many  kinds 
of  fruit  and  grain  may  be  cultivated.    Some  of 
the  oases  are  only  large  enough  to  support  one 
or  two  people,  others  will  nourish  two  million. 
f    The  animal  and  vegetable  life  of  the  desert 
is  well  adapted  to  its  surroundings.    The  article 
Camel  tells  how  this  animal  is  suited  to  its 
arid  environment,  and  the  article  Cactus,  how 
that  plant  thrives  in  the  Great  American  Des- 
ert.   The  lizards  and  other  small  creatures  of 
arid   regions,   which   have    no   place   to   hide 
from  enemies,  are  protected  by  their  imitative 
coloring  (see  Protective  Coloration ).     Many 
of  them  sleep  through  the  hot  summer,  or  bur- 
row from  the  sun,  and  all  the  animals  of  the 
desert  have  the  ability  to  close  their  nostrils 
and  eyes  to  the  blowing  sand.    Even  the  men 
of  the  desert,  the  wandering  Arabs,  are  able  to 
subsist  on  less  food  than  mqre  civilized  peoples 
require. 

I  Isaiah's  prophecy,  "The  desert  shall  rejoice 
and  blossom  as  the  rose,''  is  being  fulfilled 
under  modem  irrigation.  The  desert  soil  when 
watered  is  apparently  more  fertile  than  that 
of  regions  which  vegetate  naturally,  for  it 
becomes  virgin  soil. 

Geography.  The  greatest  desert  of  the  world 
is  the  Sahara  in  Africa,  which  continues  east- 
ward in  the  Arabian  and  Central  Asian  deserts 
to  the  Desert  of  Gobi,  reaching  nearly  to 
Peking.  There  are  other  large  deserts  in  all 
the  continents  but  Europe.  Much  of  Northern 
Mexico  is  arid,  and  this  region  extends  slightly 
into  the  United  States,  forming  what  is  known 
in  Arizona  and  adjacent  states  as  the  Great 
American  Desert. 

I  Related  Sobjeets.  In  the  following  articles 
will  be  found  additional  information  bearing  on 
the  general  topic  of  deserts: 

Arabs  Kalahari  Desert 

Dune  Oasis 

Gobi  Palm 

Irrigation  Sahara 

DESMOnfSS,  da  main',  Iowa,  the  capital 
and  largest  city  of  the  state  and  the  county 


seat  of  Polk  County,  is  situated  near  the  geo- 
graphical center  of  the  state,  175  miles  west  of 
Davenport,  350  miles  west  of  Chicago  and  155 
miles  east  and  north  of  Omaha.  Des  Moines 
is  on  the  west  and  east  baiiks  of  the  Des  Moines 
River,  at  the  mouth  of  the  Raccoon.  Both 
streams  are  crossed  by  several  good  bridges 
within  the  city  limits.  It  is  served  by  four 
interurban  lines  and  by  the  Chicago,  Burlington 
A  Quincy;  the  Chicago  Great  Western;  the 
Chicago,  Milwaukee  &  Saint  Paul;  the  Chi- 
cago A  North  Western;  the  Chicago,  Rock 
Island  <&  Pacific;  the  Fort  Dodge,  Des  Moines 
&  Southern;  the  Minneapolis  &  Saint  Louis, 
and  the  Wabash  railroads.  The  population, 
largely  American,  was  86,368  in  1910  and  101,598 
in  1916. 

Des  Moines  covers  an  area  of  fifty-four 
square  miles.  The  business  section  is  along  the 
river,  the  more  attractive  residence  portion 
occupying  the  higher  ground  in  the  northwest 
and  northeast  sections  of  the  city.  The  park 
system  covers  over  700  acres  and  includes  the 
grounds  (eighty-three  acres)  of  the  capitol, 
and  Greenwood,  Union,  Grand  View,  Waveland 
and  Riverview  parks. 

Public  Buildings.  The  state  capitol,  erected 
at  a  cost  of  about  $3,000,000,  occupies  a  prom- 
inent position  on  the  east  side  of  the  river. 
It  contains  the  mural  painting.  Westward,  by 
Edwin  Blashfield.  Other  prominent  buildings 
are  the  United  States  government  building, 
Polk  County  courthouse,  the  municipal  build- 
ing, the  post  office,  built  in  1910  at  a  cost 
of  $500,000,  the  Iowa  Historical  building,  state 
arsenal,  public  library,  coliseum.  East  High 
School  building,  Y.  W.  C.  A.  and  Y.  M.  C.  A. 
buildings,  the  Municipal  Market  House  and 
Mercy  Hospital.  There  are  nearly  one  hundred 
churches,  many  of  them  distinguished  for 
beauty  of  architecture. 

Institutions.  Des  Moines  is  the  seat  of 
Drake  University  (non-sectarian),  Des  Moines 
College  (Baptist),  Highland  Park  College 
(Presbyterian),  Danish  Lutheran  College, Gum- 
ming School  of  Art,  Iowa  College  of  Medicine 
and  Surgery  and  the  College  of  Osteopathy. 
A  military  post  was  established  here  by  act 
of  Congress  in  1910,  the  land  and  equipment 
costing  $1,200,000,  and  this  is  occupied  by  a 
regiment  of  cavalry.  Each  fall  the  state  fair 
held  in  Des  Moines  is  a  festive  occasion  which 
brings  thousands  of  visitors  to  the  city. 

Industry.  Mining,  manufacture,  meat  pack- 
ing and  shipping  are  the  chief  industries.  Rich 
coal  deposits  are  found  in  the  yi&Vsu^!^  q\ 
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Momea,  and  nearly  4,000  men  are  engaged  in 
coal  mining.  The  mines  have  an  annual  output 
of  3,500,000  tons.  The  manufactures  of  the 
city  ore  important  and  include  booke  and  msig- 
asines,  foundry  and  machine  shop  producta, 
structural-iron,  engines  and  boilen,  furnaces, 
agricultural  implements,  wagons  and  carriages, 
hameaa,  axle  grease,  washing  machines,  furni- 
ture, pottery,  brick  and  tile,  sewer  pipe,  Port^ 
land  cement,  glue,  incubators,  cotton  and 
woolen  goods,  clothing,  confectionery,  crackers, 
aoap,  twine,  linseed  oil,  wall  paper  and  patent 
medicines.  The  city  has  extensive  wbolesale 
interests  and  is  an  important  center  of  the 
insurance  buaineag. 

History.  The  first  Fort  Dea  Moines  was 
established  here  in  1843,  and  the  place  was 
opened  for  settlement  the  same  year.  It  was  in- 
corporated as  a  town  in  1851  and  in  1857  be- 
came a  city  and  also  the  state  capital,  the  seat 
of  government  being  removed  from  Iowa  City 
for  the  sake  of  a  more  central  location.  In 
1907  the  city  adopted  a  new  charter  embodying 
what  is  known  as  the  "Des  Moines  Plan."  It 
provides  for  a  rulii^  council  of  five,  choeen 
biennially,  nominated  at  a  non-partisan  pri- 
mary and  voted  for  on  a  non-partisan  ticket  by 
the  electors  of  the  entire  city.  The  city  has 
the  power  to  recall  any  commissioner  and  can 
compel  the  passage  of  any  law  or  ordinance. 
See  Commission  Fobm  of  Covernment. 

The  name  of  the  city  is  taken  from  that  of 
the  river,  which  the  Indians  named  Moingona. 
Trappist  monks  early  visited  this  country,  and 
the  stream  came  to  be  the  Des  Moines,  mean- 
ing of  the  monki. 

DESOTO,  deso'to,  Fbsnando  (1600-1542),  a 
hardy  and  intrepid  Spanish  explorer  who 
earned  a  place  for  all  time  in  the  lists  of 
famous  men  by  his  discovery  of  the  Mississippi 
Kiver.  Because  of  the  great  hardships  involved 
and  treachery  of  the  Indians  he  lost  his  life 
before  be  could  announce  to  the  world  his 
great  achievement.  After  he  had  become 
famous  and  wealthy  in  the  conquest  of  Peru, 
De  Soto  returned  to  Spain,  but  was  sent  to 
be  governor  of  Cuba  and  Florida  in  1539.  No 
man  had  previously  dared  to  enter  the  heart 
of  what  is  now  the  Southern  United  States,  but 
De  Soto  planned  many  brilliant  adventures  in 
that  section  when  he  started  out  with  his  com- 
pany of  600  men.  Led  astray  by  false  Indian 
guides  through  the  dense  jungles,  he  lost  many 
^of  his  followen  in  hostile  attacks  from  the  red 
^\pn.  After  three  years  of  wandering,  De  Soto 
*^  the  few  who  still  lived  started  back  home, 
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but  the  leader  died  of  fever  and  was  buried  in 
the  depths  of  the  great  river  be  bad  discovered. 
The  survivors  built  crude  boats  and  floated 
down  the  MiHsiaciippi,  to 
find  rr-fiiKe  in  the  Sp-ju- 
ish    Eeltlemenl.s    on    the 

of  Ml 
early 
great    expedi 
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A  the  explorer  and  map  of  his  rout* 

through  the  Southern  United  States. 

panied  De  Soto,  the  third  and  most  famous 
by  the  Inca  historian,  Garcilazo  de  la  Vega. 
The  latter,  however,  is  little  read. 

DKSTlira,  dea-lin.  Emmt  (1878-  ),  a 
Bohemian  operatic  soprano  who  has  become  a 
general  favorite  with  American  audiences.  She  ' 
began  her  musical  education  with  lessons  on  the 
violin,  in  her  native  city  of  Prague,  but  later 


ii^  for  the  oper- 
atic stage  under 
the  direction  of 
Madame  Loewe- 
Destinn.  Substi- 
tuting her  teach- 

family  name, 
Kittl,  she  made 
as  SantuzzB  (in 
her  debut  in  1897 
Cavalieria  Rmti- 


a), 


it  the 


oyal     Opers 
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House,  Berlin.  Though  her  success  in  this 
role  established  her  position  as  an  operatic 
soprano,  she  first  became  widely  famous  on 
her  appearance  as  Senta  in  the  initial  perform- 
ance of  Wagner's  Flying  Dutchman  at  Bay- 
reuth  (1901). 

Six  years  later  she  was  invited  by  Strauss 
to  act  the  role  of  Salome  at  the  first  Puii 


production    of    that    opera.     The    year    1908     records.     She  delights  in^writing  and  in  col- 


oiarked  her  first  appearance  in  America,  at 
the  New  York  Metrapolitaa  Opera  House. 
Included  in  her  repertory  of  over  eighty  operas 
are  Aida,  Migwm,  Tonn^user,  The  Magic 
FUtle,  La  Boheme,  Madame  Butterfly  and  The 
Plj/Mil  Dvlchtnan,  the  soprano  rStes  of  the  two 
latter  being  her  favorite  parts.  Her  voice  is 
also  widely  known  to  buyers  of  phonograph 


lecting  rare  books  and  beautiful  bindings. 
1915  Mile.  Destinn  took  out  her  first  naturaliia- 
tion  papers  to  become  a  citisen  of  the  United 
States.  Though  under  contract  to  appear  in 
opera  in  her  newly-adopted  country  for  the 
season  1916-1917,  she  was  detained  in  Europe 
by  government  officials  because  of  the  War  of 
the  Nations,  then  in  its  third  year. 
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ETROIT,  Mien-,  cilled  the  City  o} 
the  Strmta,  on  the  Dardanellet  of  America,  the 
first  city  in  the  state  in  population,  and  one 
of  the  finrt  ten  among  the  cities  of  the  Union, 
the  county  seat  of  Wayne  County  and  the 
most  important  city  in  the  world  in  the  manu- 
facture of  automobiles.  Within  ten  miles  of 
the  Detroit  city  hall  there  aie  more  men  who 
powese  scientific  knowledge  of  automobile  con- 
struction than  can  be  found  in  any  other  like 
area  on  the  globe.  The  city  is  situated  on 
the  southeastern  border  of  the  state,  on  the 
Detroit  River.  This  stream  is  really  a  strait 
which  connects  Lake  Erie  with  Lake  Saint 
Clair  and  at  this  point  separates  the  United 
Btates  from  Canada;  it  forms  one  of  the  busiest 
waterways  in  the  world.  Lansing,  the  state 
capital,  ia  eighty-eight  miles  northwest;  To- 
ledo, Ohio,  is  sixty-two  miles  distant,  nearly 
south;  Chicago  is  3S4  miles  west  and  south. 

Ebcceptional  transportation  service  is  afForded 
by  the  Grand  Trunk;  the  Michigan  Central; 
the  New  York  Central;  the  Wabaah;  the 
Detroit,  Toledo  A  fronton;  the  Fere  Mar- 
quette, and  the  Canadian  Pacific  railroads. 
Passenger  and  freight  steamers  connect  with 
all  important  lake  ports,  and  interurban  lines 
have  extensive  mileage  from  the  city  in  various 
directions  west  of  the  river;  ferries  connect 
with  Windsor,  on  the  Canadian  side.  In  recent 
years  the  city  has  had  a  marvelous  growth,  the 
population  of  571,781  by  estimate  of  the  Census 

m 


n  1916  showing  an  increaiie  of  106,018 
since  1910.  In  1917  the  city  claimed  to  have 
reached  the  rank  of  the  fifth  largest  American 
city,  with  a  population  of  nearly  800,000.  Ger- 
mans and  Canadians  predominate  in  a  mixed 
foreign  element,  which  comprises  about  one- 
third  of  the  total  population.  The  area  of  the 
city  is  forty-two  square  miles. 


3— Greer  Held  7— Windsor 

4 — SprlngwellB 

The  dotted  line  In  the  river  Is  the 
houtidary. 

Location.  The  land  on  which  Detroit  is  built 
rises  gently  from  the  river.  This  stream,  half 
a  mile  wide,  is  fed  by  the  Great  Lakes,  and 
afforiis  one  of  the  best  harbors  on  these  waters 
to  vessels,  even  those  of  the  largest  size.    Along 
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the  river  front  for  several  miles  the  ahore  is 
lined  with  wharves,  elevators  and  warehouses, 
and  here  the  railroads  have  located  passenger 
and  freight  stations.  To  the  north  for  a  dis- 
tance of  about  twenty  miles  lies  the  Saint  Clair 
Flats,  a  beautiful  residential  district,  where 
many  wealthy  Detroit  merchants  have  built 
handsome  homes.  Windsor,  across  the  river, 
is  in  reality  a  suburb  of  Detroit,  and  is  the 
terminus  of  Canadian  traffic.  Fort  Wayne, 
with  its  extensive  batteries,  guards  the  chan- 
nel. 

Parks  and  Boulevards.  Detroit  is  one  of  the 
most  hcLiuiiful  cities  in  the  Union,  Its  park 
reservation  of  1,200  acres  is  divided  into 
twenty -one  parks,  the  most  noted  of  these 
being  Belle  Isle  (700  acres),  an  island  of  great 
natural  beauty  on  which  has  been  expended 
Sl,500.000,  It  lies  opposite  the  eastern  section 
of  the  city  and  is  made  accessible  by  a  bridge 
which  was  constructed  at  a  cost  of  $315,000. 
Its  area  is  to  be  further  increased  to  the  extent 
of  100  acres  by  including  the  southwestern 
slioals.  Here  will  be  erected  a  fountain  for 
which  the  late  James  Scott  gave  his  entire 
fortiice  of  SSO0,0O0.  Palmer  Park,  a  forest  of 
141  acres,  has  a  colonial  log  house,  a  colonial 
d  a  collection  of  colonial  relics. 
I  Circiis  is  a  semi-circular  park  of  five 
in  the  heart  of  the  city,  from  which  the 
Etreets  radinte  as  from  the  bub  of  a  wheel; 
their  intersections  of  streets  which  run  at  right 
angles  form  a  number  of  triangular  parks,  some 
of  which  !ire  ornamented  with  beautiful  foun- 
ns.  The^  Campus  Martins  is  a  large  plaia 
between  Grimd  Circus  and  the  river,  around 
which  are  clustered  some  of  the  city's  finest 
public  and  office  buildings.  It  gives  an  impres- 
1  of  light  and  space  seldom  found  in  the 
business  district  of  a  large  city;  the  plasa  con- 
the     Michigan    Soldiers'    and    Sailors' 


The  streets  of  Detroit  are  broad  and  well- 
ahadcd,  and  have  a  wide  reputation  for  clean- 
liness. Woodward  Avenue  performs  the  double 
duty  of  business  street  and  residential  boule- 
vard. It  begins  at  the  river,  and,  passing 
through  Grand  Circus,  the  residential  district 
and  beyond  the  limits,  divides  the  city  into 
halves.  Griswold  Street  is  the  Wall  Street  of 
Detroit.  There  are  fine  residential  districts 
along  Casa  .\venue,  Boston  and  Chicago  boule- 
vards, m  Virginia  Park  and  in  Arden  Park,  but 
tbe    city's    pride    reets    in    Grand    Boulevard, 

^ch  begina  Bt  the  river  on  the  north  and 
ut  the  city  to  the  river  on  the  south. 
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Buildings.  The  most  conspicuous  of  the 
city's  buildings  is  the  massive  Wayne  Count; 
courthouse.  Others  of  note  are  the  Federal 
building,  constructed  at  a  cost  of  S2,500,000; 
the  city  hall,  facing  the  Campus  Martius,  buill 
of  sandstone  at  a  cost  of  $600,000;  the  hand- 
some new  poet  olBce;  the  old  post  office,  now 
used  as  the  customhouse;  the  Chamber  ol 
Commerce;  Detroit  Athletic  Club  House;  Ma- 
sonic Temple;  Y.  M.  C.  A.  building;  the  fine 
passenger  station  of  tiie  Michigan  Central  Rail- 
way; Union  Station,  and  the  Majestic,  Penob- 
scot, Ford  and  other  office  building^  of  tfa< 
most  modern  "skyscraper"  variety.  The  banl 
buildings,  too,  are  handsome,  up-to-date  struc- 
tures, those  of  the  Detroit  Trust  Company 
Union  Trust  Company,  Dime  Savings  Bank 
First  and  Old  Detroit  National  Banjc  and  tlu 
People's  Bank  beii^  especially  noteworthy 
The  Detroit  Savings  Bank  is  the  oldest  ban) 
in  the  state.  Of  the  numerous  church  build 
ings  the  Roman  Catholic  Cathedral  is  tin 
largest,  but  the  Church  of  Saint  Anne  is  thi 
most  noted,  since  the  original  structure  was  tbi 
first  place  of  worship  erected  in  the  city.  Thi 
First  Presbyterian,  Fort  Street  Presbyterian 
Saint  John's,  Trinity  and  Christ  (Episcopal) 
Woodward  Avenue  Baptist  and  Central  Meth 
odist  churches  and  the  Sacred  Heart  Conven 
are    all    structures    of    unusual    architectura 

Inatitntiona.  Besides  an  excellent  publi< 
school  system,  the  city  has  Detroit  TTniversit;: 
(opened  by  the  Jesuits  in  1877  as  Detroit  Col 
lege),  Michigan  College  of  Medicine  and  Sur 
gery,  Detroit  College  of  Law  and  Detroi 
Homeopathic  College.  There  are  nine  branche 
of  the  central  public  library,  which  alone  con 
tains  278,000  volumes.  The  Museum  of  Ai 
has  a  fine  collection  of  historic  and  scientifi 
relics  valued  at  (300,000,  including  the  Scripp 
gallery  and  the  Steams  collection.  The  Houa 
of  Correction,  the  buildings,  grounds  and  equip 
meut  of  which  cost  1600,000,  is  a  widely-know: 
reformatory.  Saint  Mary's,  Red  Cross,  Hei 
man  Kiefer  and  the  United  States  Marine  hoc 
pitals  are  the  prominent  institutions  of  thi 
kind,  and  there  are  homes  for  the  friendleai 
the  aged,  the  poor  and  the  incurable,  an 
Protestant  and  Roman  Catholic  orphanages. 

Commerce.  Detroit  is  the  gateway  for  a 
the  commerce  between  the  eastern  and  westei 
lake  ports  and  for  a  large  part  of  the  rsilwa 
passenger  and  freight  traffic  between  Caiuul 
and  the  great  Middle  West  (see  8aui;t  Sjiim 
Mabie   Canal).     The   volume    of   trade-  aa 
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travel  has  been  further  increased  by  the  con- 
struction of  a  new  tunnel  built  under  the  De- 
troit River  by  the  Michigan  Central  Railroad. 
The  chief  exports  are  grain,  flour,  hogs  and 
hog  products,  cattle,  beef,  hides,  sheep,  wool, 
cotton,  coal,  iron  and  steel  products  and  lum- 
ber, althou^  shipments  of  the  last-named 
have  not  been  so  large  in  recent  years  as  for- 
merly. It  also  receives  either  for  its  own  use 
or  for  shipment  immense  quantities  of  the  agri- 
cultural and  dairy  products  of  the  state.  De- 
troit has  the  largest  dry-dock  on  the  Great 
Lakes.  A  United  States  internal  revenue  office 
and  a  department  in  charge  of  lake  lighthouses 
are  located  here.  All  freighters  receive  and 
deliver  mail  at  this  point  without  stopping. 

Xaniifactnres.  The  making  of  automobiles 
and  their  parts  is  the  leading  industry.  In 
Detroit  is  produced  more  than  half  of  the  total 
output  of  the  United  States;  in  one  month  of 
the  year  1916  the  factory  of  one  low-priced 
model  alone  turned  out  58,000  cars.  At  the 
opening  of  the  season  for  making  1916  models, 
SOjOOO  people  were  employed  in  this  industry. 
In  the  beginning,  Detroit  was  the  logical  point 
for  the  establishment  of  this  great  enterprise, 
as  it  was  largely  engaged  in  the  manufacture 
of  marine  gasoline  engines,  and  the  state  was 
already  noted  for  making  fine  carriages.  But 
the  making  of  motor  vehicles  is  not  the  only 
employment  of  the  people  of  Detroit,  as  the 
city  also  has  extensive  manufactures  of  adding- 
machines,  drugs,  chemicals  and  tobacco  prod- 
ucts, some  of  these  taking  leading  rank  in  the 
output  of  the  United  States.  The  lumber,  tan- 
ning and  meat-packing  industries  are  also  of 
considerable  importance.  Here,  too,  are  lo- 
cated one  of  the  most  complete  shipyards  on 
the  Great  Lakes  and  one  of  the  largest  seed 
houses  in  the  world. 

Hiatory.  As  early  as  1648  this  site  was  vis- 
ited by  Frenchmen,  but  no  permanent  settle- 
ment was  made  until  1701.  In  this  year  An- 
toine  de  la  Mothe  Cadillac,  the  first  comman- 
dant of  the  French  possessions  in  this  locality, 
built  Fort  Pontchartrain  and  garrisoned  it  with 
fifty  soldiers  and  fifty  ^  colonists.  In  1760,  at 
the  close  of  the  French  and  Indian  War,  Major 
Robert  Rogers  seized  the  place;  it  suffered 
frequent  attacks  by  Indians  under  Pontiac  in 
1763,  but  was  saved  by  a  heroic  defense.  In 
1778,  when  the  British  built  Fort  Lemoult, 
there  were  about  300  inhabitants,  the  settle- 
ment consisting  chiefly  of  log  cabins  and  a 
Roman  Catholic  church;  the  name  was 
changed  to  Fort  Shelby  in  1796. 


The  town  was  incorporated  in  1802,  but 
three  years  later  was  almost  completely  de- 
stroyed by  fire,  only  two  buildings  being  left 
standing.  Rebuilding  was  commenced  at  once 
on  a  large  scale,  and  the  new  settlement  in 
the  same  year  became  the  capital  of  Michigan 
Territory.  It  was  taken  by  the  British  in  the 
War  of  1812,  and  was  retaken  by  the  Ameri- 
cans in  1813.  Detroit  was  incorporated  as  a 
village  in  1815  and  as  a  city  in  1824.  In  1837 
it  became  the  capital  of  the  state  and  it  was 
the  seat  of  government  until  the  capital  was 
removed  to  Lansing  in  1847.  From  the  time  it 
became  a  city  its  growth  has  been  uninter- 
rupted, and  its  increase  in  population,  wealth, 
building  construction  and  commerce  since  1900 
is  remarkable.  In  1901  the  city  celebrated 
the  centennial  anniversary  of  its  settlement. 
Detroit  is  a  French  word  meaning  strait,  hence 
the  popular  name.  City  of  the  Straits,     jjb.c. 

Consult  Farmer's  Hiatorio  Towns  of  the  West- 
ern States;  Burton's  Cadillac's  Village:  A  His- 
tory of  the  Settlement  of  Detroit. 

DETROIT  RIVER,  a  short  river,  or  strait, 
connecting  Lake  Erie  and  Lake  Saint  Clair 
and  separating  the  state  of  Michigan  from  the 
province  of  Ontario,  Canada,  It  is  one  of  the 
world's  most  important  commercial  highwa3r8 
and  carries  more  tonnage  of  shipping  than  any 
other  stream  or  canal,  for  all  the  grain  shipped 
by  boat  from  the  great  Northwest  and  all  the 
immense  lake  shipments  of  iron  ore  from  Min- 
nesota, Wisconsin  and  Northern  Michigan  to 
the  East  pass  through  Detroit  River.  It  is 
twenty-eight  miles  long,  and  its  depth  is  suffi- 
cient to  permit  the  passage  of  the  largest  ves- 
sels afloat.  Its  breadth  varies  from  one-half 
mile  to  three  miles.  The  name  is  derived  from 
the  French  detroit,  meaning  strait.  The 
scenery  along  its  banks  is  inviting,  and  its 
upper  section,  called  the  Saint  Clair  Flats,  is 
beautiful  in  spots,  being  studded  with  islands 
which  are  very  popular  as  summer  resorts.  A 
map  showing  the  course  of  the  river  appears 
with  the  article  Detroit. 

DEUCALION,  duka'lion,  the  Noah  of 
Greek  mythology,  was  the  mythological  son 
of  Prometheus.  He  and  his  wife  Pyrrha,  as 
faithful  servants  of  the  gods,  were  the  only 
ones  saved  when  Jupiter  caused  a  deluge  to 
destroy  the  world  on  account  of  the  wickedness 
of  mankind.  In  a  wooden  chest  made  on  the 
advice  of  Prometheus,  Deucalion  and  Pyrrha 
floated  on  the  waters  nine  days,  finally  landing 
on  the  summit  of  Mount  Parnassus.  When  the 
deluge  subsided,  finding  the  land  depopulated, 
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they  sought  the  oracle  at  Delphi  for  informa- 
tion as  to  how  they  could  repeople  the  earth. 
They  were  told  to  throw  behind  them  the  bones 
of  their  mother.  Interpreting  that  to  mean 
their  mother  earth,  they  threw  stones  over 
their  shoulders,  which  on  striking  the  earth 
became  men  and  women,  strong  and  hardy. 
Deucalion  became  the  ancestor  of  the  Greeks 
through  his  son  Hellen. 

DEUTERONOMY,  du  ter  on' o  mi,  the  fifth 
book  of  the  Old  Testament,  in  which  Moses 
imparted  to  the  Israelites,  whom  he  had  led 
through  the  Wilderness,  the  law  of  their  nation. 
It  is  therefore  known  as  the  Book  of  the  Law, 
These  people,  most  of  whom  were  children 
when  they  left  Egypt,  had  traveled  nearly 
forty  years  and  were  on  the  eve  of  entering 
Canaan,  the  Promised  Land.  Before  they 
crossed  the  Jordan,  Moses  gathered  them 
aroimd  him  in  the  valley  to  deliver  his  fare- 
well address,  for  God  had  told  him  that  he 
could  not  enter  with  them  because  of  his  diso- 
bedience (see  MosBs).  Moses  wished  the  peo- 
ple to  understand  the  principles  of  their 
national  law,  which  was  given  to  their  fathers 
on  Mount  Sinai.  After  giving  his  address, 
Moses  appointed  Joshua  as  his  successor  to 
rule  the  people  when  they  entered  the  Prom- 
ised Land.  In  the  last  chap^r  there  is  a 
record  of  Moses'  death  and  burial  in  the  land 
of  Moab.  The  language  of  this  book  is  re- 
markable for  its  strength  and  beauty.  It  is 
supposed  that  a  portion  of  Deuteronomy  was 
discovered  during  the  reign  of  Josiah  (// 
Kings  XXU,  8). 

DEVIL,  also  called  Satan,  the  chief  evil 
spirit,  the  author  of  evil  and  the  opposer  of 
God.  The  word  comes  from  the  Greek  and 
means  slanderer  or  false  accuser,  Satan  in 
Hebrew  means  enemy,  and  when  used  in  this 
sense  means  the  enemy  of  God  and  man.  But 
Satan  as  used  in  Job  means  an  accuser,  and  is 
applied  to  one  of  God's  messengers  who  appear 
before  God  {Job  I,  6).  In  the  third  chapter 
of  Genesis  the  serpent  is  represented  as  the 
author  and  introducer  of  evil  to  man,  and  for 
this  reason  the  Devil  is  sometimes  called  the 
Serpent. 

All  religions  recognize  one  or  more  evil 
spirits  and  acknowledge  in  their  creeds  a  con- 
stant warfare  between  the  good  and  the  evil 
spirits.  In  most  instances  this  warfare  is 
moral ;  but  among  some  peoples  disease,  suflfer- 
ing  and  such  calamities  as  famine,  hail  and 
flood  are  attributed  to  evil  spirits,  and  among 
the  early  Christians  these  were  believed  to  be 


the  work  of  the  Devil.    There  are  doubtlees 
some  still  who  hold  to  that  belief. 

There  is  a  distinction  between  evil  spirits 
and  the  evil  spirit  who  is  the  Prince  of  Daric- 
ness;  evil  spirits  are  demons — emissaries  or 
aids  of  the  Devil.  The  devils  so  often  men- 
tioned in  the  New  Testament  were  demons  who 
possessed  certain  people,  according  to  popular 
belief,  and  whom  Christ  cast  out.  This  be- 
lief in  demons  among  the  Jews  is  similar  to 
the  beliefs  of  the  ancient  Greeks,  Romans  and 
other  European  peoples  in  various  gods  to 
whom  they  attributed  all  sorts  of  character- 
istics. The  ancient  Germans  believed  in  the 
personality  of  the  evil  spirit  and  had  a  com- 
mon proverb,  "Where  the  Devil  cannot  come 
he  sends  his  grandmother.''  Others  believe  the 
Devil  to  be  a  fallen  angel.  This  is  Milton's 
idea,  in  Paradise  Lost,  where  he  says : 

From  mom 
To  noon  he  fell,  from  noon  to  dewy  eve— 
A  summer  day :  and  with  the  setting  sim, 
Dropt  from  the  zenith  like  a  falling  star. 

DEVIL  FISH»  a  name  given  to  various  spe- 
cies of  sea  monsters  of  weird  appearance,  often 
specified  as  the  angler,  sea-devil,  toad-fish,  et<!. 
In  the  United  States  and  Canada  the  term  is 
applied  to  the  ray,  a  fish  of  huge  proportions, 
which  propels  itself  in  the  ocean  by  flapping 
its  pectoral  fins,  or  sides,  up  and  down.  It  is 
occasionally,  )iunted  with  harpoons  for  sport. 
In  Calif omoL. the  name  is  sometimes  given  to 
the  gray  whale. 

DEVILS  LAKE,  N.  D.,  the  county  seat  of 
Hamsey  County,  is  situated  on  the  north  shore 
of  Devils  Lake,  in  the  northeastern  part  of  the 
state.  It  is  eighty-nine  miles  northwest  of 
Grand  Forks  and  260  miles  southwest  of  Winni- 
peg, and  is  served  by  the  Great  Northern  Rail- 
road, built  in  1883,  and  the  Soo  Line,  built 
in  1912.  The  Farmers'  Grain  and  Shipping 
Company  also  operates  a  short  line  of  railroad. 
The  population  in  1910  was  5,157. 

The  city  covers  an  area  of  about  three  square 
miles  along  the  lake.  This  body  of  water,  with 
shores  crooked  and  picturesque,  is  forty  miles 
in  length.  The  surrounding  land  is  a  rich 
agricultural  country,  and  diversified  farming 
and  stock  raising  furnish  the  city  produce  for 
its  most  important  industrial  plants,  which  are 
creameries  and  grist  mills.  Railroad  shops  of 
the  Great  Northern  are  located  here. 

Near  the  town  are  a  number  of  places  of 
interest,  among  which  are  Devils  Lake  Chau- 
tauqua Grounds;  Sully's  Hill  National  Park; 
old  Fort  Totton,  now  used  as  an  Indian  school ; 
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and  the  State  University  Biological  Station. 
Prominent  buildings  of  the  city  are  the  Fed- 
eral building,  erected  in  1908  at  a  cost  of  $150,- 
ODD;  a  Carnegie  Library,  a  General  Hospital, 
Mercy  Hospital  and  a  Masonic  Temple. 
Devils  Lake  contains  a  school  for  the  deaf  and 
Saint  Mary's  Academy  (Roman  Catholic). 

"Minnewaukan,"  meaning  Spirit  Water,  was 
the  Indian  name  for  Devils  Lake.  The  town, 
once  an  Indian  village,  was  settled  by  white 
men  about  1882.  It  was  incorporated  in  1892, 
and  adopted  the  commission  form  of  govern- 
ment in  1913.  AJiP. 

DEVIL  WORSHIP,  the  practice  of  certain 
barbarian  tribes  of  Asia,  Africa  and  South 
America,  who  worship  the  Devil  on  the  prin- 
ciple that  the  powers  of  evil  are  as  much  to 
be  reckoned  with  as  those  of  good,  and  must 
be  placated.  The  Yesidees,  or  Devil  worship- 
ers of  Turkish  and  Russian  Armenia  and  the 
valley  of  the  Tigris,  observe  some  Christian 
ceremonies  such  as  infant  baptism,  and  revere 
the  authority  of  the  Old  Testament  in  prefer- 
ence to  that  of  the  New  Testament  or  of  the 
Koran.  Their  worship  includes  Christ,  the 
Devil,  Allah  and  the  sun. 

DEVONIAN »  devo'nian,  PERIOD,  or  THE 
AGE  OF  FISHES,  was  that  period  of  geologic 
time  between  the  Silurian  and  the  Carbonifer- 
ous periods  of  the  Paleozoic  Era  (which  see). 
The  rocks  formed  during  the  period  constitute 
the  Devonian  System,  and  these  are  widely  ex- 
tended, both  in  America  and  in  Europe.  The 
name  Devonian  is  derived  from  the  name  given 
rocks  of  this  period  that  are  common  in  Devon- 
shire and  Cornwall,  England.  They  are  chiefly 
sandstones,  limestones  and  slates  containing 
more  or  less  lime.  The  Old  Red  Sandstone  is 
one  of  the  most  important  formations  of  the 
period  (see  Old  Red  Sandstone). 

North  America  was  divided  by  the  sea  into 
two  great  land  masses,  the  Eastern,  represented 
by  the  Appalachian  Mountains,  and  extend- 
ing southward  as  far  as  Georgia  and  west- 
ward as  far  as  the  Blue  Ridge  Mountains,  and 
the  Continental,  or  Western,  division,  which 
extended  westward  from  the  Hudson  River  as 
far  as  Western  New  York,  Michigan  and  a  part 
of  Ontario.  It  is  also  probable  that  portions 
of  Colorado,  the  Black  Hills  in  South  Dakota, 
the  central  part  of  Texas  and  a  long,  narrow 
strip  of  land  bordered  by  the  great  basin  in 
Nevada  and  Utah  were  above  the  sea. 

The  rocks  of  the  Devonian  Period  abound  in 
fossils.  Among  the  plants,  remains  of  gigantic 
horsetails  and  club  mosses  are   found,   fore- 


shadowing the  wealth  of  vegetation  which  was 
to  follow  in  the  Carboniferous  Era.  There 
were  shellfish  of  all  descriptions,  and  in  some 
localities  extensive  beds  of  coral.  Such  sea 
animals  as  the  star  fish,  the  lobster  and  the 
horseshoe  crab  were  common.  This  was  the 
time  when  fishes  reached  a  period  of  high  de- 
velopment. For  this  reason  some  geologists 
have  named  it  the  Age  of  Fishes.  Sharks  lived 
in  both  salt  and  fresh  water,  and  other  large 
fishes,  some  over  twenty  feet  in  length,  were 
common.  Some  of  the  representatives  of  the 
fishes  of  the  time  are  now  seen  in  the  pickerel 
and  the  swordfish,  but  these  are  smaller  than 
their  ancestors  of  this  remote  period. 

The  fossil  record  of  land  life  shows  the  ex- 
istence of  snails,  insects,  m3rriapods,  scorpions 
and  amphibians.  wj'.b. 

Related  Sabjecta.  To  connect  this  period  of 
geologic  time  with  others,  and  to  understand  Its 
history  more  clearly,  reference  Is  directed  to  the 
following  articles  In  these  volumes : 

Carboniferous  Period        Geology 
Fossil  Silurian  Period 

DEVONSHIRB,  dev' on  sheer,  Victor  Chris- 
tian WiLUAM  Cavendish,  Ninth  Duke  of 
(1868-  ),  appointed  in  1916  to  succeed  His 
Royal  Highness,  the  Duke  of  Connaught,  as 
Governor-General  of  the  Dominion  of  Canada. 
The  duke  was  educated  at  Eton  and  at  Trin- 
ity College,  Cambridge,  and  in  1891  entered  the 
House  of  Commons  as  a  Liberal-Unionist.  He 
continued  to  sit  in  the  House  until  1908,  when 
he  succeeded  to  the  dukedom  on  the  death  of 
his  uncle,  the  eighth  Duke  of  Denvonshire.  He 
was  from  1900  to  1903  treasurer  of  His 
Majesty's  household,  and  was  then  for  two 
years  financial  secretary  to  the  Treasury.  He 
is  Lord-Lieutenant  of  Derbyshire  and  chancel- 
lor of  Leeds  University.  His  wife,  whom  he 
married  in  1892,  was  Lady  Evelyn  Fitzmaurice, 
daughter  of  the  fifth  Marquis  Landsdowne, 
who  was  Governor-General  of  Canada  from 
1883  to  1888. 

The  Duke  of  Devonshire  is  one  of  the  great 
land  owners  of  Great  Britain.  His  estates 
amount  to  nearly  190,000  acres,  including  min- 
eral lands  and  forests.  He  owns  a  valuable 
library  of  rare  books  and  an  art  collection 
which  is  world  famous.  He  is  an  ardent  sports- 
man, particularly  fond  of  hunting,  is  known 
as  a  patron  of  science,  and  is  regarded  as  one 
of  the  most  charming  and  democratic  of  the 
British  peers.  (See  his  portrait,  in  page  of 
Governors-General  in  the  article  Canada.) 

The  Cavendish  Family.    The  family  of  Cav- 
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endish,  of  which  the  duke  u  the  chief,  has  had 
'many  distinguished  members.  The  first  duke, 
William  Cavendiah  (1640-1707),  was  conspicu- 
ous in  political  affairs  in  the  days  of  Charles 
II  and  James  II,  and  was  one  of  the  original 
seven  who  invited  Prince  William  of  Orange 
to  the  throne  of  England.  He  waa  created 
Duke  of  Devonshire  in  1694,  The  nephew  of 
the  third  duke  waa  Henry  Cavendish  {1731- 
1800),  the  famous  chemist  who  discovered  the 
composition  of  water.  The  fifth  duke,  Wil- 
liam (1748-1811),  was  the  husband  of  Geoi^i- 
ana,  whose  beautiful  features  were  portrayed 
by  Gainsborough.  The  eighth  duke,  Spencer 
Cavendish  (1833-1908),  was  better  known  by 
his  courtesy  title  of  Lord  Hartington.  He 
was  for  years  a  leader  of  the  Liberals,  but  after 
Gladstone's  conversion  to  Home  Rule,  Hart- 
ington led  a  new  party,  the  Liberal-Unionist. 
On  three  occasions  he  might  have  become 
Prime  Minister,  but  each  time  preferred  to 
yield  the  honor  to  another.  o.h.l. 

DEW.  When  you  go  into  the  gajiien  on  a 
bright  summer  morning  you  find  drops  of  water 
on  the  grass,  leaves  and  fiowera,  glistening  in 
the  sun.  What  are  they?  Where  did  they 
come  from?  First,  these  tiny  sparkling  drops 
are  dew;  second,  they  come  from  the  air  and 
the  ground. 

How  Dew  Is  Fonntd.  The  atmosphere  at  all 
times  contains  water  vapor;  the  warmer  the 
air  becomes  the  more  vapor  it  usually  contains. 
When  the  atmosphere  cools  some  of  the  vapor 
is  condensed  and  forms  water.  This  is  what 
happens  when  a  pitcher  of  ice  water  is  set 
in  a  warm  room ;  the  moisture  that  collects  on 
the  outside  of  the  pitcher  is  taken  from  the 
air  that  comes  in  contact  with  it.  Dew  is 
formed  in  the  same  way.  At  night  the  earth 
gives  back  to  the  atmosphere  some  of  the  heat 
that  it  absorbed  from  the  sun  during  the  day. 
Most  of  this  heat  passes  off  through  the  blades 
of  grass  and  the  leaves  of  plants,  which  become 
cooler  than  the  surrounding  air,  and  they  there- 
fore condense  the  moisture  in  the  same  way 
that  the  pitcher  does. 

The  largest  quantity  of  dew  is  formed  on  a 
clear,  still  night,  when  there  is  nothing  to  pre- 
vent the  radiation  of  heat  or  to  disturb  the 
atmosphere.  The  layer  of  air  next  to  the 
earth  then  becomes  cooled  and  gives  up  its 
moisture.  Wind  prevents  the  formation  of 
dew,  because  it  keeps  the  atmosphere  in  motion 
and  there  is  no  chance  for  it  to  become  cocded 
by  contact  with  the  plants.  Clouds  often  pre- 
vent dew,  because  they  refiect  the  escaping 
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heat  back  to  the  earth  and  prevent  sufficient 
cooling  of  the  plants  to  enable  them  to  con- 
dense the  moisture.  For  the  same  reason  dew 
is  seldom  formed  under  trees  or  other  objeeta 
which  reflect  the  heat  back  to  the  ealtb. 

Some  of  the  dew  on  plants  rises  from  the 
earth  in  the  form  of  vapor  and  is  condensed 
the  same  as  that  from  the  atmosphere.  Those 
objects  which  cool  most  rapidly  collect  the 
most  dew.  A  board,  for  instance,  is  a  poor 
radiator  and  collects  but  little  dew,  but  large 
drops  may  collect  on  the  head  of  a  nail  driven 
into  the  board.  The  ground  under  the  board 
is  dry,  because  there  is  no  chance  for  the  heat 
to  escape  from  the  covered  ground.  The 
heaviest  dewa  are  in  tropical  regions,  where 
there  is  the  greatest  difference  in  temperature 
between  day  and  night.  In  regions  having  little 
rainfall  dew  is  of  the  greatest  vaJue  to  vege- 
tation. When  the  temperature  is  below  the 
freeiing  point  frott,  instead  of  dew,  is  formed. 
See  Fbobt.  cji.h. 

DEWEY,  Geoboe  (1837-1917),  an  American 
naval  officer,  known  as  the  "hero  of  Manila," 
the  first  American  officer  after  David  Porter 
to  be  raised  to  the  rank  of  admiral.  His  eariy 
education  was  received  in  his  home  city,  Mont- 
pelier,  Vt.,  and  at 
Norwich  Univer- 
sity. At  the  age 
of  seventeen  he 
entered  the  Naval 
Academy  at  An- 
napolis, graduat- 
ing fifth  in  his 
class.  In  1865  he 
received  a  lieu- 
si  on,  was  assigned 
to  the  sloop  Mis- 
sissippi    under  ADMIRAL  DEWEY 

Farragut,    and 

took  part  in  the  famous  run  past  the  forta 
that  guarded  New  Orleans,  He  was  commis- 
sioned  Ueutenantr-commander  in  1865  and 
served  on  the  Colorado  and  Kearearge  for  two 
years.  In  1872  he  was  given  command  of  the 
Namgafuett  in  the  Pacific  Survey. 

When  war  was  declared  between  Spain  and 
the  United  States  in  1898,  Dewey  waa  in  Hong- 
kong in  command  of  the  Asiatic  squadron, 
having  risen  to  the  rank  of  commodore.  The 
cable  bore  him  this  message;  "Proceed  at 
once  to  the  Philippine  Islands.  Capture  or 
destroy  the  Spanish  fleet."  Forty-eight  houn 
later  his  six  vessels,  with  the  Olympia  at  tlieir 
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head,  were  steaming  toward  Manila  Bay.  On 
May  1,  1808,  he  opened  fire  on  the  Spanish 
fleet  of  ten  war  vessels  and  two  torpedo  boats, 
and  about  noon  of  that  day  the  last  Spanish 
flag  had  been  hauled  down  and  the  entire  fleet 
destroyed.  Not  one  American  vessel  was  seri- 
ously disabled;  not  one  man  had  been  killed 
and  only  seven  were  injured. 

He  was  soon  after  appointed  admiral  by 
President  McKinley;  Congress  presented  him 
with  a  sword,  and  all  of  his  men  received 
medals.  On  his  return  to  New  York  in  1899 
he  received  an  ovation,  and  the  people  of  the 
country,  through  popular  subscription,  pre- 
sented him  with  a  residence  in  Washington. 
In  1901  he  was  president  of  the  Schley  court 
of  inquiry  and  a  year  later  was  placed  in  com- 
mand of  all  united  squadrons  and  fleets  of  the 
American  navy.  In  1908  he  assumed  the  presi- 
dency of  the  naval  board  of  strategy.  At  the 
time  of  his  death  he  was  the  ranking  naval 
officer  of  the  world,  by  seniority. 

DEWEY »  John  (1859-  ),  a  distinguished 
American  educator,  philosopher  and  psycholo- 
gist, who  has  attracted  wide  attention  in  the 
educational  field  by  his  theory  of  "immediate 
empiricism."  According  to  this  theory,  things 
are  what  they  are  as  shown  by  experience,  and 
knowledge  itself  is  a  form  of  experience.  Pro- 
fessor Dewey,  in  his  teaching,  makes  practical 
applications  of  his  views,  and  he  belongs  to 
the  same  school  of  thought  as  the  distinguished 
American  psychologist  William  James  (which 
see). 

He  was  bom  in  Vermont  and  was  graduated 
in  1879  at  the  University  of  Vermont,  receiv- 
iDg»  five  years  later,  a  PhD.  degree  from  Johns 
Hopkins  University.  In  1888-1889  he  was  pro- 
fessor of  philosophy  at  the  University  of  Min- 
nesota, held  a  like  position  at  the  University 
of  Michigan  from  1889  to  1894,  and  between 
1894  and  1904  was  director  of  the  School  of 
Education  at  the  University  of  Chicago.  In 
the  latter  year  he  was  appointed  professor 
of  philosophy  in  Columbia  University.  His 
writings  include,  besides  numerous  contribu- 
ticms  to  periodicals.  Study  oj  Ethics,  School 
and  Society,  How  to  Think  and  Influence  of 
Darwin  on  Philosophy. 

DSX'TSINy  a  sticky  substance  made  from 
starch,  which  it  closely  resembles  in  its  chemi- 
cal composition.  Dextrin  may  be  made  by 
adding  dried  malt  to  water  heated  to  70*^  or 
80**  P.,  and  then  adding  starch  (the  propor- 
tions being  10  parts  malt  to  100  parts  starch), 
beating  the  mixture  to  140*^  and  maintaining 


this  temperature  for  about  twenty  minutes, 
then  raising  it  rapidly  to  the  boiling  point.  A 
S3rrup  is  formed,  which  when  boiled  down  forms 
a  solid  substance  resembling  glue.  This  is 
dextrin.  Dextrin  is  used  for  gumming  post- 
age stamps,  for  sticking  the  colors  upon  cloth 
in  calico  printing,  for  making  varnish  and  for 
numerous  other  purposes. 

DIABASE,  di'ahase,  a  crystalline  rock 
composed  of  lime-soda,  feldspar  and  pyroxene. 
The  feldspar  usually  appears  in  long,  flat  crys- 
tals that  radiate  from  a  center  like  the  spokes 
of  a  wheel.  When  the  grains  of  pyroxene  are 
large  the  rock  has  a  mottled  appearance.  Some 
diabase  contains  olivine  in  place  of  pyroxene, 
and  has  a  green  color. 

•  In  most  diabase  the  crystals  are  so  small  as 
to  give  it  a  massive  appearance.  It  is  a  hard 
rock,  very  heavy  and  compact.  The  copper- 
bearing  rock  of  Keweenaw  Peninsula,  Michi- 
gan, is  diabase.  Other  noted  examples  are  the 
Palisades  on  the  Hudson  River  and  the  Hang- 
ing Hills  near  Meriden,  Conn.  In  many  places 
it  occurs  in  dikes  and  veins.  When  it  decays 
it  forms  depressed  soil  and  boulders.  See 
Dike;  Basalt;  Feldspar;  (IJrtstalline  Rocks. 

DIABETES,  diabe'ieez,  the  name  applied 
to  two  types  of  a  certain  disease,  both  of 
which  are  characterized  by  the  daily  passage 
of  an  abnormal  quantity  of  urine.  Diabetes 
insipidus  attacks  children  principally,  and  is  a 
nervous  ailment  of  a  not  very  serious  character. 
Intense  thirst  and  the  excretion  of  an  unusual 
amount  of  urine  are  its  characteristic  symp- 
toms. Diabetes  mellitus  is  a  serious  disease  of 
more  common  occurrence.  A  victim  of  this 
type  of  diabetes  suffers  from  continual  and 
intense  thirst,  dryness  of  the  mouth  and  lips, 
loss  of  appetite,  muscular  weakness,  emacia- 
tion, altered  sight  and  in  some  cases  mental 
disorder,  such  as  indecision  and  melancholia. 
Instead  of  the  normal  passage  of  about  three 
pints  of  urine  a  day,  the  diabetic  passes  from 
twenty  to  thirty  pints  daily.  The  liver  of 
such  a  person  does  not  properly  carry  on  its 
function  of  transforming  starches  and  sugars 
during  assimilation,  and  as  a  result  large  quan- 
tities of  liver  sugar,  resembling  grape  sugar, 
make  their  appearance  in  the  urine.  In  many 
cases  disease  of  the  pancreas  is  a  feature  of 
diabetes. 

Diabetics  rarely  recover,  though  some  live 
for  many  years.  In  over  half  the  cases  death 
results  from  coma.  Consumption  of  the  lungs 
is  a  frequent  cause  of  death;  other  possible 
complications  are  neuritis  and  paralysis,  varioua 
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ekin  diseases,  kidney  dieordeta,  carbuncles  and 
gangrene.  Dieting  is  the  most  satisfactory 
line  of  treatment,  and  this  must  be  carried  on 
under  the  direction  of  a  physician  who  fully 
understands  the  case.  The  diabetic  must  not 
eat  foods  containing  starch  and  sugar,  or  any 
food  not  readily  digested.  He  muat  therefore 
avoid  potatoes,  turnips,  carrots,  cauliflower, 
peas,  beans,  apples,  pears,  oranges,  gooseber- 
ries, plums,  peaches,  cornflour,  white  bread,  rice, 
sago,  tapioca,  candy,  pastry  and  sugar  of  any 
kind.  Meat,  game,  poultry,  fish,  green  vege- 
tables, cheese,  butter,  eggs  and  nuts  are  per- 
missible, and  in  place  of  white  bread  he  may 
eat  bran  or  gluten  bread.  W.A.E. 

DIAG'ONAL  SCALE,  a  scale  consisting  of 
a  system  of  lines  by  means  of  which  fractional 
parts  of  a  unit  of  measurement  may  be  meas- 
ured and  laid  down  by  compasses.  In  surveying 
or  laying  out  maps  or  plotting  land  this  scale  is 
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of  great  assistance.  The  accompanying  dia- 
gram explains  how  the  scale  is  used.  The  space 
from  a  to  b  represents  one  inch,  and  the  space 
from  a  to  c  is  also  one  inch.  The  square  inch 
contained  within  a  b  and  a  c  is  divided  into 
equal  spaces  by  parallel  lines.  Each  small 
space  represents  one-hundredth  part  of  a 
square  inch.  One-hundredth  part  of  a  lineal 
inch  is  iudicated  by  the  line  passing  from  d 
to  b  at  the  point  where  that  line  intersects  the 
line  c/.  Two  one-hundredtba  of  an  inch  will 
be  found  at  the  intersecting  point  of  the  lines 
above,  and  so  on.  If  it  ia  required  to  measure 
one  inch  and  two  one-hundredtha  of  an  inch, 
place  one  point  of  the  compass  at  the  point 
marked  2.  The  other,  being  placed  at  the  (.) 
on  the  scale,  will  indicate  the  two  one-hun- 
dredths.  Each  vertical  line  indicates  ten  one- 
himdrcdths  of  an  inch. 

DIALECT,  di'alf.kt,  a  term  used  in  several 
closely  related  senses,  but  most  commonly 
taken  to  mean  the  idiomatic  language  of  a  cer- 
tain district  or  class,  differing  from  that  of 
other  districts  or  classes,  or  from  the  geucrnlly 
accepted  literary  language  (sec  Idiom).  In 
early  days,  before  the  establishment  of  easy 
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means  of  communication  and  before  the  inven- 
tion of  printing,  people  of  a  certain  locality  in 
the  course  of  years  might  so  modify  thnr 
language  that  other  people,  living  but  a  few 
miles  away  and  using  what  was  originally  the 
same  language,  could  not  understand  them  at 
all.  This  was  once  true  in  England,  and  is  yet 
to  some  extent,  althou^  the  adoption  of  a 
standard  literary  language  has  done  much  to- 
ward doing  away  with  the  differencee,  and  has 
made  them  practically  non-existent  in  the 
speech  of  well-educated  Englishmen. 

Just  as  Scotch  ia  a  dialect  of  the  T^ngl''* 
language,  so  English  ia,  or  was,  t,  diftleet  of 
the  Germanic  or  Teutonic  group  of  languages; 
but  it  has  changed  so  radically  through  tiie 
centuries  and  established  itaelf  so  firmly  that 
it  is  never  thought  of  as  a  dialect.  Students 
of  languages  find  much  in  the  study  of  dialects 
which  is  enlightening,  for  often  through  the 
idioms  of  differing  dialects  derivationa  can  be 
traced  and  resemblances  can  be  diaooverad 
which  could  not  be  detected  by  an  exunin&tion 
of  a  langu^e  in  the  more  stable  form. 

"Dialect  stories"  are  fiction  whi6h  nttempts 
to  gain  "local  color"  by  the  use  of  the  idiomatic 
speech  of  the  region  with  which  it  deals.  Of 
late  years  a  prejudice  has  grown  up  against 
such  fiction,  it  being  regarded  as  inaitistio,  and 
it  is  true  that  the  method  may  be  eairied  too 
far;  but  many  of  the  best  English  novels  make 
large  use  of  dialect.  They  employ  the  dialect 
for  the  sake  of  the  stories,  however,  inatead  of 
making  it  the  excuse  for  the  stories. 

DIAHOND,  di'amund,  a  precious  stone  of 
wonderful  luster  and  beauty,  the  most  bril- 
liant of  all  gems  and  the  hardest  substance 
known  to  man.  Bidding  defiance  to  the  rav- 
ages wrought  by  time  and  wear,  it  holds  a 
supreme  place  among  the  jewels,  and  because 
of  its  imconquereble  hardness  has  become  fig- 
uratively the  emblem  of  fearlessness  and  in- 
vincibility. 

Origin.  The  exact  conditions  under  which 
diamonds  are  formed  in  the  earth  have  not 
yet  been  discovered.  They  were  first  found 
in  gravel  and  sands  in  streams,  and  later  were 
discovered  deep  in  the  earth.  Mined  diamonds 
are  foimd  in  ancient  volcanic  vents,  which 
seems  to  indicate  that  they  have  been  violently 
blown  out  of  the  interior  of  the  earth  by 
volcanic  action,  or  that  they  have  formed 
under  the  conditions  of  cooling  lava.  Recently, 
scientists  have  discovered  that  by  beating  pure 
prepared  carbon  and  iron  to  intense  heat  by 
electricity,  then  letting  the  masg  cool  suddenly, 
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very  small  diamonds  are  formed  at  the  center 
of  the  lump;  this  would  seem  to  indicate  the 
process  of  diamond  formation— carbon  sub- 
jected to  great  heat  and  the  tremendous  pres- 
sure of  cooling.  It  has  long  been  known  that 
a  beautiful  diamond,  if  heated  very  hot  in 
a  vacuum,  or  place  without  air,  expands  or 
swells  and  becomes  ordinary  black  charcoal. 
If  subjected  to  intense  heat  while  in  the  air,  it 
disappears  as  carbonic  acid  gas. 

Cluuracterittica.  Diamonds  form  in  crystab 
(see  Crtbtallogbaphy).  Some  of  the  crystals 
have  four  sides,  shaped  like  those  of  a  cube; 
some  have  eight  sides,  forming  a  double  pyr- 
amid; others  have  twelve  faces,  each  face  being 
a  parallelogram,  and  there  are  various  other 
forms.  The  great  brilliance  of  the  cut  stone, 
which  is  not  disclosed  in  the  rough,  is  due  to 
the  power  of  the  diamond  to  refract,  or  break 
up,  lic^tf  and  this  power  is  very  much  enhanced 
by  the  little  planes,  or  facets,  of  the  cut.  The 
stones  cannot  be  dissolved  or  hurt  by  acids  and 
can  be  made  to  glow  in  the  dark  by  rubbing,  or 
after  having  been  in  the  sunlight  or  in  the 
presenoe  of  radium.  Some  stones,  when  sub- 
jected to  a  current  of  electricity  in  a  vacuum, 
glow  wonderfully.  As  diamonds  are  the  hardest 
material  known  in  the  world,  they  can  be  cut 
and  polished  only  by  contact  with  other  dia- 
monds. 

Value.    We  sometimes  confuse  the  meanings 
of  the  two  words,  valuable  and  costly.    Dia- 
monds are  certainly  among  the  most  costly 
thing3  in  the  world,  partly  because  they  are 
very  rare.   There  is  no  reason  why  the  diamond 
should  be  a  rare  stone,  except  from  the  fact  that 
those  who  own  the  fabulously-rich  mines  pm*- 
posely  limit  the  output.    There  are  known  to 
be  sufficient  diamonds  in  the  *  mines  of  the 
worid  to  supply  all  the  people  who  would  like 
to  own  such  a  stone,  and  they  could  be  sold 
&t  retail  at  $10  per  carat  at  a  reasonable  profit. 
However,  the  mine  owners  restrict  the  output 
c^ry  year  to   meet   only  the  demand   that 
continues  at  the  high  prices  maintained.    Dia- 
monds are  weighed  in  carats;  in  the  rough  at 
the  mines  they  are  priced  at  sums  ranging  from 
^  to  115  a  carat,  and  when  ready  for  sale  they 
c^  $100  to  $200  or  more  per  carat,  according 
to  quality.    That  is  only  an  average  estimate, 
^^^itt  of  the  larger  stones  have  been  valued 
^  fabulous  sums  even  before  cutting.    Some 
c^  are  more  costly  than  others,  for  cutting  is 
very  difficult,  and  the  kind   of  cut  depends 
^^^^'^e^t  upon  the  quaUty  of  the  stone.    The 
<^  most  used  are  the  brilliant  and  the  rose. 


Diamond  Cutting.  In  olden  times,  diamonds 
were  cut  in  a  very  crude  fashion.  In  the  Dutch 
city  of  Bruges  in  1746  was  established  a  trade 
guild  of  lapidaries,  or  stone  cutters,  under  the 
master  cutter,  L.  von  Berquem.  Other  guilds 
were  soon  established  in  Antwerp  and  Amster- 
dam, and  these  cities,  particularly  the  latter, 
have  to  this  day  retained  preeminence  in  the 
art  of  diamond  cutting.  The  tools  used  are 
exceedingly  simple,  and  practically  everything 
depends  upon  the  skill  and  knowledge  of  the 
artisan. 

Uses  of  the  Diamond.  Because  of  its  hard- 
ness, it  is  superior  to  any  other  material  for 
cutting  and  drilling.  Glass  fitters  use  diamond 
points  with  which  to  cut  their  glass.  *  Diamond 
dust,  saved  from  the  process  of  cutting,  is 
used  for  fine  polishing.  The  points  of  engrav- 
ing tools  for  hard  surfaces,  such  as  glass  and 
steel,  are  diamond  points.  Very  small  dia- 
monds are  used  as  bearings  in  watches,  and  on 
the  points  of  gold  pens;  and  larger  ones  are 
lenses  in  microscopes.  On  the  end  of  stone 
drills,  diamond  points  are  invaluable  because 
they  stand  great  weight  and  great  pressure. 
Carbonado,  a  form  of  diamond  not  suitable  for 
gems,  is  more  valuable  on  drills  than  the  dia- 
mond itself,  for  it  is  slightly  harder,  is  not  so 
perfectly  crystallized,  therefore  has  less  cleav- 
age and  is  less  likely  to  break.  Diamonds  in 
which  are  drilled  tapering  holes  are  used  for 
wire  drawing.  A  permanent,  indestructible  dia- 
mond needle  is  used  in  some  varieties  of  talk- 
ing machines.  Besides  these  most  common 
uses,  there  are  a  few  other  technical  mechanical 
uses  of  diamonds. 

Diamond  Fields.  The  most  ancient  gems  are 
known  to  have  come  from  India,  where  the 
industry  of  gathering  these  stones  was  first 
carried  on.  The  natives  of  low  caste  were  the 
workers  in  this  field,  and  the  methods  em- 
ployed were  the  most  primitive.  The  stones 
were  found  in  the  gravel  and  the  sands  of 
streams  and  removed  as  are  gold  nuggets  in 
placer  mining,  the  fine  gravel  being  washed 
away  in  sluices  and  the  nuggets  picked  out 
from  among  the  larger  stones.  Golconda  was 
the  market  for  many  of  the  Indian  stones 
which  have  become  known  by  that  name.  At 
the  present  time  no  diamonds  are  exported 
from  India,  and  many  of  the  old  mines  are  no 
longer  worked.  In  Brazil  in  1727  valuable  dia- 
mond fields  were  discovered  whose  stones  ex- 
celled in  quality  those  of  India. 

The  story  goes  that  in  the  year  1867  a  trav- 
eler in  South  Africa  paid  a  few  penniea  l^x  ^ 
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pretty  pebble  picked  up  from  the  bed  of  the 
Vaal  stream  by  the  children  of  b  Boer  farmer. 
This  stone  waa  afterwards  sold  in  Paris  for 
$2,500,  ind  eventually  led  to  the  discovery  of 
the  rich  diamond  fields  of  South  Africa.  These 
mioes  at  preaeut  yield  ninety-e^t  per  cent 
of  the  total  yearly  product  of  diamonda,  and 
the  toul  value  of  the  stones  obtained  since 
the  opening  of  the  mines  amounted  to  more 
than  ST'X),000,000  in  1016.  The  stones  are  both 
washed  from  river  gravel  and  mined  out  of  the 
earth.  The  miners  and  their  families  live, 
voluntiiry  prisoners,  within  great  enclosures 
called  'compounds,"  to  reduce  to  a  minimum 
the  theft  of  valuable  etones, 

Dianionda  have  been  found  in  the  United 
States     (particularly     in     Arkansas),     British 
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the  Braiilian  stones  is  the  Star  of  the  SoiU. 
Many  valuations  have  been  placed  upon  thei 
wonderful  gems,  but  there  is  no  means  < 
valuing  them  correctly;  not  one  is  listed  i 
less  than  half  a  million  dollars,  thoui^  i 
oSer  of  many  times  such  a  sum  would  probab 
be  given  the  slightest  consideration. 

The  largest  stons  ever  discovered  of  whii 
there  is  any  record,  three  times  the  site  i 
the  largest  then  known,  was  found  January  2 
1905,  in  the  Premier  mine  of  South  Africa, 
was  called  the  Cullirum  diamond,  from  ti 
name  of  its  finder,  and  was  purchased  by  tl 
Transvaal  government  and  presented  to  Kii 
Edward  VII  of  England.  It  waa  sent  to  Ai 
eterdam  to  be  cut,  and  was  divided  into  nil 
large  stones,  two  of  them  among  the  large 
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Guiana,  Russia,  China,  Sumatra  and  Australia, 
but  in  iMDmparatively  small  quantities. 

Famous  Diamonds.  Very  large  diamonds  of 
rare  quality  are  almost  without  exception  the 
properly  of  states  and  royal  peraooages.  The 
largest  Golconda  diamond,  called  the  Great 
Mogul,  was  once  in  the  possession  of  Shah 
Jehan,  builder  of  the  famous  Taj  Mahal  (which 
see).  The  OrloS,  a  magnificent  Russian  crown 
jewel,  boi^t  by  Prince  OrioS  for  the  Empress 
Catharine  II,  is  said  to  have  been  stolen  from 
the  eye  of  an  idol  in  a  Brahman  temple.  From 
the  firt^t  thief  it  was  acquired  by  a  second,  and 
by  hmi  sold  to  the  Prince.  The  Kohinoor,  now 
in  poafeesioa  of  ths  royal  family  of  England, 
was  for  many  centuries  handed  down  from  one 
Indian  prince  to  another.  It  was  taken  when 
the  British  invaded  the  Punjab  and  presented 
by  the  East  Indian  Company  to  Queen  Vic- 
toria in  1850.  The  Regent,  or  PUt,  diamond,  is 
■n  Indian  gem.  one  of  the  most  beautiful  of  the 
^  Urge  sMnes,  and  is  owned  by  France  and  ex- 
ibited  in  the  Louvre.    The  moat  famous  of 


brilliants  in  existence,  and  into  a  number 
small  stones. 

How  to  Judge  Diamonds.  Weight,  puri 
and  color  are  three  essential  points  to  conmc 
in  buying  a  diamond.  The  accompanying  d 
gram  shows  the  weight  in  CEUsts  of  diamoi 
from  1.S  to  10  millimeters  in  diameter.  In  i 
gard  to  purity,  these  gems  are  subject  to  thi 
Iciuds  of  flaws:  the  presence  of  foreign  minen 
gas-  or  moiature-pores,  and  small  fissures  eall 
jeathera.  Specks  of  coal  and  graphite  are  t 
most  common  flaws  of  the  first  class.  Thi 
are  known  as  Band  when  they  can  be  seen 
the  naked  eye,  and  dwt  when  they  are  mia 
scopic.  Sometimes  they  appear  in  streaks 
silky  layers,  and  sometimes  they  form  cloii 
that  diminish  the  transparency  of  the  sto 
and  impair  its  color.  Gas-  or  moisture-pa 
often  give  the  interior  of  the  stone  a  port 
appearance,  and  they  also  give  rise  to  cloudii 

In  purchasing  a  diamond  the  buyer  shot 
always  use  a  ten-  or  twenty-power  mionMcai 
to  make  sure  that  he  is  getting  a  stone 
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represeDted.  Jewelers  usually  cltisBify  dia- 
monda  oa  first,  second  or  third  water.  Id  the 
first  class  are  those  nhich  are  colorles  and 
transparent  and  without  flaws  of  any  kind;  in 
the  second  claa,  those  which  are  colorless  with 
small  but  tmimportant  defects,  or  faultless  but 
with  some  traces  of  color;  in  the  third,  those 
which  are  distinctly  colored,  or  colorleaa  with 
serious  faults.  Stoaes  of  the  first  water  may 
be  perfectly  colorless  or  they  may  have  a  tinge 
of  blue,  and  they  are  carried  only  by  first- 
claas  jewelers.  Second-class  diamonds  often 
■how  traces  of  yellow  color,  which  may  readily 
be  seen  when  the  stone  is  examined  in  the 
sunlight.  K3. 

For  a  further  study  of  the  subject  the  reader 
Is  referred  to  the  following  works :  Kunz's 
Bom*  and  Preofeiu*  Stone*;  Streeter-s  The  Great 
Dlatnondt  of  the  World;  WinianiB'  Diamond 
Mittea  of  South  Afriea;  Claremont's  Tht  Mineral 
IndiMtry  (Tolume  VTI). 

DIAHA,  dian-a,  or  AKTEHIS,  ahr-UmU, 
in  classic  mytholt^y  the  daughter  of  Jupiter 
and  Leto  (or  Latona),  and  the  twin  sister  of 
Apollo.  She  is  best  known  as  the  goddess  of 
hunting,  and  is  most  frequently  represented 
with  bow  and  a 
rows,  a  quire 
on  her  shoul- 
der, a  crescent 
on  her  head 
and  attended  by 
hounds.  She  waa 
brave  in  warfare 
and  merciless  in 
anger.  Diana  wms 
identified  with 
the  Us  of  the 
Egyptians. 
Temple  of  Di- 

■U,   a  magnifi- 

teat  edifice,  prob- 

ably  completed 

rf>OUt400B.C.,  in  '  DIANA 

Ephesus,  Asia  Familiarly  known 
Minor,  and  dedi-  ^uIHol"  " — "" 
«ed  to  the  wor-  ^n  *^  n^^n  ' 
dlip  of  Diana  as  Paris.  The  atatue'ls  be^iev^ 
the  nv1i1«.  nf  'o  i^ave  been  the  work  of  the 
"^  goooesa  ol  sculptor  Leochares,  who  lived 
I'Uitful  nature,  'n  tn«  fourth  centurr  a.  c. 
"  *u  built  of  Parian  marble,  was  of  imposing 
■uiQuuioiia  and  was  considered  one  of  the  won- 
*"  rf  the  world.  It  occupied  tie  site  ot  many 
Pf^TOM  temples  which  had  been  destroyed, 
one  of  them  by  the  Ephesian  Herostratus  in 
^  *.c  In  A.B.  363  it  was  sacked  and  burned 


r  many  years  II 
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by  the  Goths,  but  later  was  partially  restored. 
Excavations  made  in  1867,  and  subaequently, 
disclosed  the  lost  sit«  of  the  temple  and  tnany 
interestini!  and  important  details  regarding  it. 

DIAPHRAGM,  dt'o/mm,  the  large,  mus- 
cular partition  which  separates  the  cavity  of 
the  chest  from  that  of  the  abdomen.  The  dia- 
phragm bends  upward;   its  upper  surface   is 


TWO  VIEWS  OP  THE  DIAPHRAGM 

(o)   Vertical  ■ecllon  of  trunk,  showing  cavities 

of  thorax   and  abdomen  separated   by  the  illa- 

phragm  ;  <  b )  the  diaphragm  la  shown,  front  view. 

convex  and  its  lower,  concave.  It  is  the  chief 
muscle  in  respiration  (see  Breath),  and  when 
it  moves  downward,  it  presses  upon  the  stom- 
ach and  causes  a  pressure  to  bear  upon  all 
the  digestive  o^ans  of  the  abdomen.  In  this 
way  it  exerts  some  influence  over  the  move- 
ment of  the  contents  of  the  intestines.  Sudden 
contraction  of  the  diaphragm  results  in  hic- 
coughs. 

Mammals,  or  milk-giving  animals,  are  the 
only  organisms  having  complete  diaphragms. 

The  name  is  derived  from  a  Greek  word 
meaning  to  fence  or  enclose.    See  Abimhbn. 

DIAS,  de'ahik,  Babtholomeu  (  1  -15(X)},  a 
Portuguese  navigator  celebrated  for  his  dis- 
covery of  the  Cape  of  Good  Hope.  In  1487, 
after  several  voyages  to  that  part  of  Western 
Africa  now  known  as  the  Gold  Coast,  he  was 
placed  in  charge  of  an  expedition  to  explore 
the  African  coast  farther  south.  Being  carried 
by  the  winds  out  of  his  course,  he  rounded  the 
Cape  of  Good  Hope  without  sighting  it  and 
anchored  in  Moasel  Bay,  in  Cape  Colony.  He 
was  compelled  to  turn  back  by  the  complaints 
of  his  men,  and  on  the  return  voirage  he 
located  Cape  Agulhas,  the  southernmost  point 
of  Africa.  A  little  later  he  discovered  Table 
Mountain  and  the  cape,  which  he  named  the 
Cape  of  Storms;  the  king  of  Portugal  changed 
the  name  to  Cape  of  Good  Hope.  Dias  periidied 
in  a  storm  which  wrecked  his  vessel  while 
he   was  returning  from  a   voyage  to   BtuA. 
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DI'ATOMf  a  little,  brown,  one-celled  plant 
which  grows  in  either  salt  or  fresh  water,  and 
which  haa  often  been  mistaken  for  an  animal 
because  of  its  peculiar  movement  in  the  water. 
There  are  several  thousand  species,  growing  in 
jellytike  masses  in  large  numbers  among  the 
green  algae  (which  see).  These  serve  as  the 
food  for  small  animal  forms,  which  in  turn 
are  food  for  fish.  The  shells  of  the  diatoms 
are  composed  of  silica,  which  will  not  dissolve 
in  water,  and  consequently  large  masses  are 
deposited  at  the  bottom  of  seas,  lakes  and 
ponds.  At  Richmond,  Va.,  is  a  deposit  many 
feet  ii;,  thickiiess.  Such  deposits  are  used  as 
polishing  powder  and  as  the  absorbent  of  nitro- 
glycerine in  the  manufacture  of  dynamite. 

DIAZ,  de'akt,  Porfibio  (1830-1915),  a  Mex- 
ican soldier  and  statesman,  who  after  a  lifetime 
in  the  service  of  his  country,  including  more 
than  thirty  years  as  President  of  the  republic, 
died  an  exile  in  a  foreign  land. 

For  a  time  he 
studied  law,  but 
at  the  outbreak 
of  war  with  the 
United  States  in 
1846  he  entered 
the  army  and  be- 
gan a  military 
career  which  won 
him  a  reputation 
for  skill  and 
courage.  He 
took  a  prominent  With'  his  exile" 
part  in  the  fac-  ^*"- 
tional  fights  which  disturbed  Mexico  for  a 
number  of  years  after  the  war,  proving  a  most 
efficient  leader  of  the  patriots  during  Napoleon 
Ill's  attempt  to  found  an  empire  under  French 
control.  It  was  under  his  command  that 
Pueblo  and  the  City  of  Mexico  were  taken  in 
1867. 

After  starting  several  revolts  in  an  efiort  to 
secure  the  Presidency  he  was  elected  to  that 
office  in  1877,  through  sheer  force  of  arms. 
He  soon  proved  hia  exceptional  ability,  and 
when,  during  the  Presidency  of  General  Gon- 
zalez, it  was  proved  that  Diaz  was  the  better 
man  for  the  office,  the  constitution  was  chained 
so  that  he  might  continue  in  office  aa  long 
as  the  people  desired  it.  He  won  the  con- 
fidence of  his  own  people,  and  of  those  of 
foreign  countries.  Under  hia  guidance  trade 
and  industries  were  extended,  the  tariff  law 
was  revised,  finances  were  improved  and  im- 
portant lines  of  railway  were  established. 
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Although  there  was  occasional  opposition  to 
Dial,  it  was  not  powerful  enough  for  many 
years  to  accomplish  his  overthrow,  for  it  muM 
be  admitted  he  ruled  by  the  power  of  his 
army.  In  1912,  however,  a  revolution  headed 
by  General  Madero  resulted  in  the  resignatiao 
of  Dial.  He  fled  to  Continental  Europe,  and 
from  that  point  of  safety  followed  with  ■"(pi'tl' 
the  record  his  unhappy  country  made  ia  the 
years  of  civil  strife  which  started  with  the 
murder  of  Madero.  He  died  in  Paris.  See 
Mexico,  subtitle  History. 

DICE,  cubes  of  ivory,  bone,  wood  or  other 
material  used  in  gamblii^  games  continuously 
since  their  invention  about  1244  b.c.  Dots 
from  one  to  six  in  number  are  placed  on  all 
sis  faces  of  the  cube,  so  arranged  that  tha 


total  of  any  two  opposite  faces  is  always 
seven.  The  dice  are  placed  in  a  oyliadrical 
box,  shaken,  and  then  thrown  upon  a  flat  sur- 
face. The  numbers  showing  on  the  top  face 
form  the  basis  for  decidii^  the  game.  The 
highest  total  of  the  numbers  showing  may  wis, 
or  the  dice  may  be  used  in  the  same  manner 
that  cards  count  in  a  poker  hand.  Dice  game* 
are  regarded  as  such  pernicious  forms  of  gam- 
bling that  they  are  forbidden  by  law  in  many 
states  and  in  many  parts  of  Canada.  The  pai^ 
ticular  objection  to  dice  is  that  play  is  entirely 
governed  by  chance,  allowing  no  considerations 
of  skill.  "Loaded  dice"  are  frequently  em- 
ployed by  dishonest  players,  the  sides  oppo- 
site the  highest  numbers  being  so  weighted 
with  lead  that  "high"  naturally  falls  uppermost 
when  the  dice  fall  from  the  box, 

DICKCISSEL,  a  popular  name  for  the 
black- throated  bunting,  in  imitation  of  its 
loud,  persistent  call.  It  is  a  handsome  bird, 
rather  larger  than  a  sparrow ;  the  back  and 
body  are  dark  above  and  yellow  below.  There 
is  a  bright  chestnut  patch  on  each  wing;  the 
throat  is  white,  and  across  the  breast  is  a  black 
crescent  band.  Earnestly  calling  from  roadside 
fence,  from  weed-stalk  or  in  the  grass,  it  is  a 
bird  whose  song  is  common  in  the  open  regions 
of  Central  United  States  and  is  occasionally 
heard  in  Southern  Ontario.  It  feeds  on  eggs 
of  insects,  seeds  and  gravel  pnd  also  reliahss 
the  destructive  cankerworm.  It  is  therefore  > 
friend  of  the  farmer. 


ICKENS,  Chahles  (1812- 
1870).  one  of  the  grpalcsl  of 
English  novoiii^ts  and  :.n  fHucs. 
Uooal  miixiaei.  His  works  ea- 
jiqred  in  his  own  day  a  popularity  unmatched 
ia  literary  history,  and  they  have  continued 
to  give  constant  exquisite  pleasure  to  millions 
of  readera.  He  was  a  creator  who  brought  into 
life  almost  couotlcea  cbaractera  as  real  as  the 
peoide  who  walk  the  streets,  and  more  real  to 
the  minds  of  his  readers  than  the  characters 
described  by  historians.  He  made  his  charac- 
ten  represent  activities  in  the  development  of 
pest  and  much-needed  social,  educational  and 
iiuluatrial  reforms.  Then,  too,  he  possessed  a 
Benuine  love  for  men,  a  grasp  of  the  humorous 
and  absurd  and  a  knowledRe  of  life  among  the 
lower  classes  which  are  certain  to  make  bim 
live  long  after  more  finished  writers  have  lost 
their  hold  on  the  public. 

Early  Tears.  This  man  whom  royalty  de- 
lighted to  honor  in  his  later  years  had  an  un- 
happy and  almost  sordid  youth.  At  his  birth, 
on  February  7,  1812,  at  Landport,  Portsmouth, 
his  family  was  in  fairly-easy  circumstances; 
they  remained  so  for  a  time  after  their  removal 
to  Chatham,  and  finally,  in  1821,  to  London. 
But  the  "prodigal  father,"  as  Dickens  called 
hi«  parent  years  later,  was  a  careless,  happy-go- 
lucky  man,  who  at  length  became  so  deeply  in 
debt  that  he  was  sent  to  a  debtor's  prison, 
^  Mar^Isea,  afterward  made  famous  by 
I^ickens  in  Little  Dorrit.  Since  a  man  in  a 
"™*W»  prisoti  might  make  himself  very  com- 
'wtaUe  it  he  had  a  little  ready  money,  it  is 
P^Wile  that  Charles'  father  had  a  better 
tiiu  than  did  Charles,  who  had  been  put  to 
™t  in  a  blacking  warehouse.  All  day  he 
™lttd  very  hard  and  had  but  the  scantiest 
'W>d,  but  he  could  have  borne  all  that  had  it 
^  swiaed  to  him  that  he  had  come  to  the 
™  of  his  dreams  of  an  education  and  a  useful, 
"^  life.  For  little  Charles  was  very  ambi- 
™u^  ud  he  had  determined  that  somehow 
~  »M  to  become  a  great  man.  It  was  far  from 
u  thoH^ite  that  the  very  experiences  he  was 


(lings   and  storing   up 
■elous   uieiaoty,  would 

some  day  be  the  means  of  making  him  great. 

After  about  a  year  this  wretched  life  came 
to  an  end,  and  Dickens  was  able  to  go  to  school 
for  two  years,  after  which  he  entered  a  law- 
yer's office.  In  this  position  he  was  little  more 
than  an  office  boy,  but  he  had  time  to  study, 
and  came  into  contact  with  people  who  saw 
that  he  was  not  an  ordinary  boy.  In  his  spare 
hours  he  studied  shorthand,  and  at  the  age  of 
oineteea  became  a  newspaper  reporter  in  the 
House  of  Commons.  A  little  later  he  began 
to  contribute  to  the  Monthly  Magatine  and 
the  Evening  Chronicle  those  sketches  of  Lon- 
don life  known  as  the  Skelches  by  Box.  So 
popular  were  these  that  publishers  bargained 
for  a  new  series,  and  in  1836  Picktrick  Papert 
began  to  appear  in  monthly  numbers.  It  is 
difficult  to  realise  the  excitement  which  this 
loosely-woven  sketch,  with  its  world-famous 
Sam  Weller,  aroused;  and  the  great  popular- 
ity they  won  for  their  author  never  declined 
through  all  the  rest  of  Dickens'  life.  It  was 
in  1836,  too,  that  be  was  married  to  Miss  Cath< 
erine  Hogarth. 

His  Busy  Yean.  With  Oliver  Tm»t,  his  next 
work,  be  introduced  a  new  feature — that  satire 
of  institutions  which  actually  accomplished' 
results  in  more  than  one  lield.  In  Oliver 
Twist  it  was  the  abuses  of  the  workhouse  sys- 
tem that  were  exposed;  in  Nicholas  Nickleby, 
the  management  of  the  cheap  boarding  schools ; 
and  that  Dickens  was  not  hitting  beside  the 
mark  may  be  seen  from  the  tact  that  more 
than  one  schoolmaster  threatened  to  sue  him 
for  libel,  believii^  himself  the  man  caricatured 
in  the  coarse  and  brutal  Squeers.  Years  later 
Bleak  IloJise  protested  against  the  interminable 
suits  in  chancery,  and  Litlle  Donit  against  the 
evils  of  the  debtor's  prison  system. 

Meanwhile,  in  the  weekly  "Master  Hum- 
phrey's Clock,"  had  appeared  The  Old  Curiosily 
Shop,  with  its  paragon  of  children,  Little  Nell. 
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and  its  inimitable  Dick  Swiveller;  and  Bw- 
no&if  Rudge,  hia  only  historical  novel  with 
the  eiception  of  A  Tale  of  Tteo  Cities.  This 
latter  gives  a  vivid  picture  of  the  period  of 
the  French  Revolution,  and  the  "knittins 
womea"  are  not  soon  forgotten.  Sidney  Car- 
ton, the  hero,  ie  perhaps  the  most  heroic  of  all 
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0(  his  boyhood  one  authority  (lAns)  says  tbat 
he  was  "a  poor,  obscure  and  HutFerlng  child,  help- 
ing to  support  a  shiftless  family  by  pasting  labels 
on  blacking  bottles,  sleeping  under  a  counter  Hire 
a  homeless  cat.  and  once  a  week  timidly  ap- 
proaching the  biK  prison  where  his  father  was 
confined  for  debt." 

Dickens'  characters,  and  the  stoiy  as  a  whole 
is  his  most  dramatic  and  artistic  work.  Drama- 
tiied  aa  The  Only  Waj/,  the  Tale  has  been 
very  popular.  Other  outstanding  novels  are 
Martin  CkutiUtint,  which  contains  in  overflow- 
ing measure  Dickens'  characteristic  humor,  but 
which  for  a  time  stirred  up  considerable  feeling 
against  him  in  America  because  of  its  satire 
on  life  in  "Eden";  Dombev  and  Son,  beloved 
hy  many  because  of  its  pathetic  little  Paul 
Dombey,  and  admired  by  progressive  thinkeis 
bacauee  of  its  revelation  of  the  evils  of  cram- 
ming in  schools;  Hard  Timet,  a  bitter  attack  on 
Um  heartlesBneas  of  capital  toward  labor,  and 
a  moat  complete  criticism  of  adulthood  for 
robWng  children  of  a  real  childhood  and  for 
L£JW^ing  the  development  of  the  inclination 
■W»™  child;  Great  Expectatiotu,  Dickens' 
^■P*™«*ed    work;   Our  MutwU  Friend  and 

^^■'^fct  'UbuMkI  story  wu  Dickens'  favorite 
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among  his  own  works,  and  contained  more 
that  is  autobiographical  than  all  the  rest  to- 
gether. Mr.  Micawber  is  a  sketch,  exagger- 
ated, but  good-naturedly  so,  of  Dickens'  father, 
and  the  agonies  of  little  David  during  hi* 
warehouse  experiences  are  those  of  Dickens' 
self,  remembered  so  keenly  that  they  wen  a 
pain  to  him  all  his  life.  One  novel.  The 
Myttery  oj  Edwin  Drood,  he  left  unfinished  at 
his  death,  and  it  is  a  curious  fact  that  while 
in  most  at  Dickens'  stories  he  cannot  keep  a 
secret  but  reveals  the  windings  of  hia  plot  at 
every  turn,  in  this  unfinished  one  he  kept  ha 
secret  so  well  that  no  one  has  ever  been  able 
to  complete  the  tale  satisfactonly. 

During  the  latter  years  of  his  life  DieksM 
added  to  his  immense  popularity  by  giving 
readings  from  his  own  works,  and  his  Letttn 
describe  most  amusingly  the  crowds  th«t 
flocked  to  hear  him.  All  this  wu  too  much 
for  his  strength,  however,  and  be  died  at  the 
age  of  fifty-eight,  at  his  home,  Gadshill,  near 
Rochester.  Moumii^  for  him  was  widespread, 
and  the  public  which  had  loved  him  aa  thou^ 
he  had  been  a  personal  friend  felt  tbsit  be 
should  be  buried  in  Westmiruter  Abbej/,  rather 
than  at  Rochester,  as  he  had  desired.  Accord- 
ingly, he  lies  in  the  Poets'  Comer  there. 

American  Visits.  The  United  States  and 
Canada  knew  Dickens  not  only  through  his 
works  but  through  several  visits  to  America. 
The  first  was  in  1842,  and  was  turned  by  the 
enthusiastic  people  into  a  sort  of  triumphal 
pn^ress.  Everywhere  great  crowds  awaited 
him,  until  he  confessed  himself  bungiy  for  soli- 
tude; everywhere  he  was  feasted  and  flattered, 
and  though  his  frankness  on  the  subject  of 
international  copyright  and  his  unfavorable 
comments  on  the  country  and  its  self-conscious 
republicanism,  as  written  in  American  Nottt 
and  Morlin  Chutzlewit,  later  brought  about 
much  criticism  of  him,  the  American  people 
enjoyed  his  works  too  much  to  hold  a  grudge. 
When  he  made  his  nent  visit,  in  1867,  evtaj 
hall  in  which  he  gave  his  readings  was  packed 
to  its  capacity. 

Influence  on  Education.  Dickens  never 
taught  school,  nor  did  he  outline  a  ^stem  of 
education;  he  never  wrote  a  learned  book  im 
"child-training"  or  "defects  in  modem  educa- 
tion," yet  educators  of  note  declare  him  to 
have  been  the  greatest  educational  reformer 
England  has  ever  produced.  Not  only  did 
specific  abuses  yield  to  his  attacks,  but  the 
general  spirit  of  education  in  ti^wglwpd  and 
the  very  attitude  toward  the  diild  changed 
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dcnriy  until  they  came  more  into  accord  with  []^ 
hia  ideas;  and  hta  ideas  were  liirgely  those  of 
the  highest  authontiea  to-day  ArgumentBtive 
trcAtiaes  were  not  in  hia  line — he  knew  a  better 
way  to  attack  abuses  The  evils  of  corpor&l 
punishment  made  a  Btro:^  impression  on  him 
for  he  had  gone  to  school  enough  in  his  own 
young  days  to  know  what  they  were  so  he 
wrote  Nicholat  ffiekleby  aud  drew  in  it  &  pic- 
ture of  monster  Squeera,  almost  too  vicious  to 
be  ml,  but  too  convincing  not  to  be;  he  wrote 
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David  Copperfield,  and  let  his  readen  feel  the 
Ute  of  Mr.  Creakle's  cane  as  he  cut  at  the 
'diubby  boys"  whom  he  couldn't  resist.  These 
thingi  and  many,  many  more  he  described, 
nth  the  result  that  thinking  men  all  over  the 
GDUntiy  began  to  wonder  whether  such  abuses 
iwlljr  existed,  and  if  they  did,  to  resolve  that 
they  must  bo  coirected.  To-day  "Not  one 
wM  in  a  thousand  is  given  to  a  child  as 
raapued  with  the  time  of  Dickens'  childhood." 
ud  of  this  improved  state  of  things  Dickens 
*H  not  only   the    prophet   but   in    a   large 


He  aw  other  evils,  too.  That  of  "cramming" 
*nA  him  as  particularly  serious,  aud  he 
•rote  with  satire  as  biting  as  it  was  interest- 
"W  of  the  "mental  green  peas,"  "intellectual 
'^'''Hus"  and  "maithematical  gooseberries" 
t'>*t  Hue  "common  at  untimely  seasons  under 
™*or  Blimber's  cultivation."  The  unwhole- 
^«M  Mstraint  of  children,  the  systematic  ignor- 
ing of  their  individuality,  the  unsympathetic 
■ititule  that  was  adopted  toward  them— aU 
■MK  tad  more  he  attacked  and  at  least  par- 
(■Wy  Tftnguished.  Of  course  not  every  school 
^  «ll  these  evils,  but  many  of  the  private  n 
■MtAuticm  made  them  a  regular  part  of  their  ^- 
VMstn,  and  parents  as  well  as  schoolmastera 
*<K  likely  to  fait  into  the  error  of  looking 
"~  a  trotddeeome  time  which 
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Song,  The  Ivy  Green Diekent 

Essay,  The  Childhood  of  Dickem 
Mrs.  Jarley'B  Wax  Workt,  from 
The   Old   Curiosity  Shop 

One  child  may  represent  Little 
Nell,  and  act  ns  showman;  oth- 
ers   may   be    the    various   "wax 

Character  sketch,  Little  Netl 

Ev-ay,  l/o\f  Dickens   Norels  Differ  from 

Those  of  George  Eliot 
Reading,  A  Child's  Dream  of  a  Star.. 

Dickena 

Essay,  What  Dickens  Thought  of 

Arrtcriea 
Sources ;    American    Notes    and 
Martin  Ch-ugglcwil 
Dramatiiation,    Sam     Weller    Writei    a 

Charactera;  Sam  Weller  and  hia 

father 

2. 

The  chief  work  of  Dickens  was  to  lay 


Dramatization,  David  and  Little  Em'ly 
Scenes  from  David  Copperfield 

Essiiy,  How  Dickene'  Novels  Differ  from 
Those  of  Thaekeray 

Reading  from  Dotitbeu  a^d  Son,  conver- 
sation about  the  waves,  between  Paul 
and  Florence. 

SoQg,  Whal  Are  the  Wild  Waves  Say- 
ing  Carpertter 

Character  eketch,  Faul  Dombey 

Dramatisation.  Dai.'id  Meets  llis  Aunt 

Characters:    David.  Betsy  Trolwood, 

Mr.  Dick 

Rcitding,  The  Pickwick  Club  on  the  lee 
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must  be  undergone  but  which  should  be  sternly 
repressed  so  far  as  possible.  Gradually, 
through  his  many  books  with  their  wide  sale, 
Dickens  made  more  and  more  general  his  own 
attitude  toward  children,  which  was  one  not 
of  toleration  but  of  sympathy  and  alert  in- 
terest. Some  of  his  ideas  are  commonplace 
to-day,  but  in  his  time  they  were  in  advance 
of  the  age,  and  the  benefit  which  they  conferred 
on  children  it  is  impossible  to  estimate. 

Summary.  One  cannot  read  the  novels  of 
Dickens  and  make  the  acquaintance  of  their 
wonderful  characters— of  Sam  Wcller  and  his 
father,  of  Mrs.  Qamp,  Mr.  Mantalini,  Mr. 
Tools,  the  Marchioness  and  Dick  Swiveller— 
without  realising  what  a  delightful  companion 
their  creator  must  have  been.  To  have  taken 
a  walk  with  him  about  London  must  have  been 
an  enlightening  experience,  for  he  possessed  the 
ability  instantly  to  see  absurdities,  incongrui- 
ties, queer  sidelights  on  human  characters 
which  another  might  miss,  yet  could  not  fail 
to  appreciate  once  they  were  pointed  out. 
And  it  seems  most  natural  to  find  that  Dickens 
was  deeply  loved  by  his  friends,  to  whom  he 
in  his  turn  was  devoted.  He  took  an  intense 
interest  in  everything  connected  with  the  the- 
ater, and  delighted  to  take  part  in  private  the- 
atricals, either  for  his  children's  amusement, 
for  charity,  or  for  the  pure  pleasure  of  doing  a 
thing  which  he  did  very  well.  His  dramatic 
ability  was  so  pronounced  that  an  old  attendant 
at  one  of  the  theaters  once  said  to  him,  ''Oh, 
Mr.  Dickens,  if  it  hadn't  been  for  them  books, 
what  an  actor  you  would  have  madel" 

For  a  time,  about  twenty  years  after  his 
death,  Dickens  was  somewhat  underrated,  and 
there  are  not  lacking  to-day  those  who  think 
that  his  books  will  some  day  be  so  "out  of 
date"  that  they  will  lose  their  popularity;  but 
the  weight  of  opinion  is  all  on  the  other  side. 
Most  authorities  hold  that  Dickens'  fame  will 
increase  rather  than  diminish,  and  there  are 
some  who  do  not  hesitate  to  declare  that  in 
generations  to  come  ho  will  stand  out  as  the 
greatest  creative  genius  that  England  has  pro- 
duced. Count  Tolstoi  strongly  held  to  this 
view.  He  kept  but  one  picture  on  the  wall 
in  his  room,  and  that  ^-as  a  portrait  of  Dickens. 
It  i$  a  i:\ct  th.1t  in  1915  his  books  were  selling 
moro  widely  than  ever  before.  j.l.h. 

Th\>#o  who  aiv  sufflolent'y  inter^ste^l  in  Dickens 
tv->  wish  to  stiuiy  his  life  wil}  And  Forstor's  Life 
of  D\ckrms  n*.o#l  Si»  lis  factory.  whi\"'  niok«*ns*  own 
Ifttrrt  affv'krd  much  Information  and  are  as 
delight ful  a*  ono  of  his  novels,  O.  K.  Che^torton 
ha*  written  a  mo«t  appreclAtive  Oisical  Stvdjf. 


and  James  L*.  Hughes  has  published  Diekena 
an  Educator.  For  assistance  in  writing  a  bl 
raphy  of  Dickens,  see  Bioobapht,  page  724. 

DICKSON  CITY,  Pa.,  a  borough  of  Lac 
wanna  County,  in  the  northeastern  part  of 
state,  four  miles  north  of  Scranton  and 
miles  north  and  west  of  Philadelphia.  It  is 
the  Delaware  &  Hudson  and  the  New  Yc 
Ontario  A  Western  railroads.  Electric  inl 
urban  lines  extend  to  Scranton  and  ot 
towns.  Dickson  City  is  in  the  largest  antfa 
cite  coal  region  in  the  United  States.  Th 
are  several  mine  openings  within  the  limits 
the  borough  and  coal  mining  and  shipping 
the  principal  industry.  There  are  also  fa 
dries,  machine  shops  and  silk  mills.  The  p 
ulation,  which  was  9^31  in  1910,  had  increa 
to  12,086  in  1916.  The  area  of  the  borougl 
three  square  miles. 

DICOTYLEDON,    di  kot  e  le' dun.     See  s 
head,  under  Cotyledon. 

DICTATOR,  dik'tatur,  a  magistrate  of 
Roman  Republic  who  was  elected  only  in  c 
of  great  national  emergency,  and  to  wh 
supreme  power  was  given.  He  could  hold  of 
for  six  months,  but  was  eligible  to  reelect 
if  the  emergency  yet  existed.  When  it  ^ 
found  necessary  to.  place  a  man  at  the  head 
affairs  the  Senate  appointed  one  consul  to  mi 
the  selection.  The  dictator  had  power  of 
and  death,  without  appeal  to  people  or  to 
Senate,  but  could  not  leave  Italy  and  1 
no  control  over  the  treasury.  Julius  Cac 
was  on  three  occasions  appointed  dictator, 
last  appointment  being  for  life.  Cincinna 
left  his  plough  to  become  dictator,  return 
to  his  farm  when  he  had  saved  the  repufa 
In  82  B.C.  Sulla  was  elected  to  the  office  i 
contrived  to  get  himself  reelected  again  i 
again,  holding  the  office  for  three  yeajs,  Ai 
the  death  of  Julius  Caesar  the  office  waa  afc 
ished.    See  CiNaNN.\Tus. 

DICTIONARY,  dik' shun  art,  from  a  Li 
term  meaning  tcord,  means  literally  a  wo 
book.  As  commonly  used,  it  means  a  b< 
which  contains  in  alphabetical  order  all  or  p 
of  the  words  of  a  language,  with  definitic 
pronunciation  and  examples  showing  their  t 
and  with  frequent  illustrations.  To  a  gni 
person  it  seems  a  very  simple  matter  to  fin 
word  in  a  dictionary*,  but  it  is  not  a  faeu 
which  comes  naturally  to  children;  often 
use  of  a  dictionar>*  is  one  of  the  difficult  thi 
which  a  teacher  miist  teach.  Boys  and  g 
have  ability  to  use  correctly  only  a  few  hund 
words,  while  their  fathers  and  mothen  vmj  i 
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bare  ft  voc^nilary  exceeding  2,000  word*. 
Therefore  a  dictionary,  which  may  define  from 
100,000  to  400,000  wordi,  ia  a  necessity  in  every 
household. 

Children  should  be  able,  before  they  leave 
the  fifth  grade,  to  look  up  a  word  quickly,  to 
discover  its  proDunciation  and  to  pick  out  its 
various  meanings;  this  they  can  beet  accom- 
plish in  some  of  the  amailer,  more  simple  die- 
titxiaries.  But  the  older  children  should  be 
taught  to  use  a  complete,  or  unabridged,  dic- 
tionary and  to  appreciate  the  wealth  of  infor- 
mation to  be  found  there.  The  diSereoee  in 
the  amount  of  knowledge  which  two  people  can 
^eon  from  a  giveii  paragraph  in  a.  dictionary 
may  be  very  enlightening.  One  will  find  only 
the  meaning  of  the  word  sought,  and  perhaps 
not  the  very  best  meaning  for  his  purpose; 
another  will  discover  fact  upon  fact — word 
forms,  obscure  or  old  meaninge,  apt  quotations 
and  a  trseing  of  derivations  which  is  a  veritable 
word-romance.  There  is  given  herewith  an 
illustration,  explaining  all  that  is  said  in  a 
eertain  standard  dictionary  about  a  common 
word;  and  by  means  of  guide  letters  the  varied 
diaracter  of  the  information  is  pointed  out. 
Some  words  call  for  less  explanation  and  illus- 
tration and  some  for  far  more;  this  is  a  fair 
avenge. 

The  large  school  or  library  dictionaries  also 
contain  much  other  matter  besides  word  defini- 
tioDi.  Lists  of  geographical  and  biographical 
tcnos,  with  brief  explanations;  much-used 
terms  from  foreign  languages;  national  flags, 
itite  seals — all  this  and  more  is  to  be  found 
in  the  vaiioos  appendices.  The  pictures  should 
oot  be  neglected;  they  are  inserted  not  for 
ensment  but  to  make  the  text  clearer,  and  in 
■D*ny  instances  have  been  drawn  by  high 
■iilhoritiee  in  the  subjects  which  they  portray. 
Bittay  of  Dictionaries.  The  dictionary  ia 
^  fnun  being  a  modem  invention,  for  the 
Axyiians  had  one  of  their  language  over  2,500 
y**n  ago,  pressed  in  cuneiform  characters  on 
™s  tablets  (see  Cuneifobu  Inbcbiptionb). 
The  Anbians,  the  Greeks  and  the  Romans,  too, 
""■piled  dictionaries;  they  did  not  make  any 
sttonpt  at  giving  all  the  words  of  a  language, 
n't  contented  themselves  with  listing  rare  or 
^■ffiolt  words.  During  the  Middle  Ages,  when 
u  evei-growing  interest  in  Greek  and  Latin 
'''«>ture  was  felt,  there  arose  the  need  for 
'**Wrn»— dictionariea  which  define  the  words 
™  one  language  in  terms  of  another — and  with 
the  uereased  intercourse  between  peoples  this 
'"'d  has  become  even  stronger.  To-day  there 
113 
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A.  The  dicllonarj'  gives  the  pronunciation  of  a 
ord.     Almost  always  a  Hat  of  well-known  words 

Is  given  at  the  bottom  of  the  page  to  make  clear 
•■'le  method  of  mE-'" .--.._ 

B.  It  tella  the 


F.  It  refers  to  other  words  which  a 
In  meaning. 

G.  It  certal 

clear  that  fact  by  the  uae  of  the  abbreviation  ^b». 
(Obaolete)  or  the  word  Arehale. 

H.  In  Borne  caaaa  It  gives  quotations  from  well- 
.               1^  what  period  the  word 
1  in  us  now  oi — '-* 

ailterent  n 

J.  It  llluBlratea  the  correct  method  of  tislnc  a 
word  by  ahonlng  how  some  writer  of  B^od  Sn- 
gllBh  has  employed  It. 

words  which  mean  the  same  or  nearly  the  aojne. 

L.  By  means  of  further  definition  a  and  care- 
fully chosen  lllustrallona,  it  points  out  Just  the 
shades  of  dllTerencp  between  these  alinllar  words. 

M.  It  refers  to  other  words  under  which  re- 
lated Information  Is  given. 

are  lexicons  which  make  almost  every  language 
on  the  globe,  and  many  dialects,  available  to 
English  students. 

Of  English  dictionaries  which  aimed  at 
completeness  the  first  was  that  of  Nathan 
Bailey,  published  in  1721  and  called  the  Uni- 
I'ersal  Etymological  English  Dictionary.  The 
English  dictionary  of  Samuel  Johnson,  pub- 
lished in  1755,  marked  an  epoch  in  the  history 
of  Che  English  language  and  created  a  stir 
which  it  ia  difficult  for  the  present  ^e,  rich  in 
dictionaries,  to  understand,  A  dictionary  is  the 
last  place  in  which  one  would  expect  to  find 
humor,  yet  Johnson  introduced  it,  consciously 
or  unconsciously,  into  his.  Gals,  for  instance, 
he  declared  to  be  "a  grain  which  in  Scotland 
forms  the  main  subsistence  of  the  people,  but 
which  in  England  is  fed  to  horses."  It  was 
Johnson  wba  inbroduced  the  practice,  now  well- 
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nigh  uoiversal,  of  illustrating  the  use  of  words 
by  quotationa  from  various  authors. 

Other  dictionariea  of  -the  English  laiigut«e 
are  that  of  Noah  Webster,  published  in  Amer- 
ica in  1S2S,  revised  frequently  and  extensively, 
and  still,  as  The  New  Inlematioiuil  Diclianary. 
a  standard  work  containing  over  400,000  defined 
words;  Worcester's  Dietiowtry  of  the  Englixh 
Languaue;  The  Standard  Dictionary;  and  The 
Century  Dictionary;  the  laat-named  is  a  com- 
bination, to  a  certain  extent,  of  dictionary  and 
encyclopedia  features.  Perhaps  the  greatest  of 
alt  dictionaries  is  the  JVeu>  Englith  Dictionary, 
begun  in  1384  and  completed  in  1915.  This  is 
known  popularly  as  the  Oxjord  Diciianary,  and 
is  published  at  Oxford  University.  Its  quota- 
tions are  unusually  full  and  illuminating  and 
are  arranged  chronologically,  while  its  study  of 
word-history  traces  every  word  through  all  its 
cbax^es  and  modifications.  See  Lanquaoe; 
Engubh  Lancvage.  a.hcc. 

DICTOGRAPH,  dik'tograf,  an  instrument 
made  on  the  same  principle  as  the  telephone, 
but  with  an  attachment  that  greatly  increases 
the  volume  of  sound  at  the  receiving  end. 
Since  1912,  when  it  was  perfected,  it  baa  been 
extensively  used  as  a  means  of  detecting  or 
preventing  crime.  It  is  so  small  as  to  be 
inconspicuous  and  can  be  installed  in  a  room 
without  anyone's  being  aware  of  its  presence. 
The  fine  connecting  wires  may  be  carried  to 
any  desired  place  and  a  person  stationed  at  the 
receiver  can  hear  conversation,  even  loud  whis- 
pers, carried  on  in  the  room  containing  the 
transmitter. 

DICTOPEONB,     dik'toSone.      See   Phono- 

DIDACTIC,  didak'Lik.  POETRY,  that  kind 
of  verse  produced  by  a  poet  when  his  chief 
object  is  to  instruct  or  impart  information. 

The  Georgict  of  Vergil  and  Horace's  Art  of 
Poetry  are  classic  examples  of  didactic  poetry, 
the  former  being  an  account  of  agriculture  and 
kindred  arts,  and  the  latter  a  discussion  of  the 
principles  of  poetry.  Pope's  Esaay  on  Critidtm 
and  his  Essay  on  Man  ere  among  the  best- 
known  didactic  poems  in  English  literature. 
The  familiar  couplet  which  follows  is  an  admir- 
able illustration  of  this  type  of  verse : 

Know  then  thyM[f,  presume  not  Ood  to  acao; 

The  proper  study  of  mankind  Ih  man, 

Longfellow's  A  Psalm  of  Life  may  be  con- 
sidered an  example  of  a  short  didactic  poem. 

The  exact  nature  and  purpose  of  poetry  is  a 
matt«r  of  dispute.  Some  critics,  those  of  the 
Edgar  Allan  Poe  class,  tell  ue  ihaX  the  function 
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of  poetry  is  to  give  pleasure,  and  that  Po] 
Essay  on  Man  cannot  properly  be  col 
poetry.  A  medium  ground  is  token  by  tb 
who  claim  that  the  highest  forms  of  poe 
teach  important  lessons  of  life  without  be 
purposely  didactic.  Milton's  Paradite  Li 
Goethe's  Faust  and  Shakespeare's  dramas 
contain  valuable  ethical  teacbii^,  but  tii 
spring  from  the  very  heart  of  the  masterpiei 
which  are  in   no  sense  examidea  of  didai 

DI'DO,  or  ELIS'SA,  founder  and  queen 
Carthage,  was  the  daughter  of  a  king  of  1^ 
called  variously  Belus,  Agenor  and  Mutgo.  I 
was  the  wife  of  Acerbas.  Her  brofhw  P 
malion,    coveting    her    husband's    poascBMi 


murdered  him.  Dido,  concealing  her  wea 
and  accompanied  by  many  devot«d  people 
Tyre,  fled  to  Africa.  She  landed  near  Utia 
colony  of  Tyre,  where  she  was'  promised 
much  land  as  might  lie  within  the  bounda; 
of  a  bull's  hide.  Cutting  a  hide  into  many  t 
strips,  she  pieced  them  together,  and  t 
secured  an  extensive  territory.  Here  she  b 
Carthage.  larbaa,  a  neighboring  prince,  wial 
to  many  her,  threatening  war  if  she  refui 
Hating  and  fearing  him,  she  erected  a  funi 
pile,  threw  herself  upon  it  and  stabbed  her 
in  the  presence  of  her  subjects.  Vergil  gi 
a  different  version  of  this  episode,  attribut 
Dido's  suicide  to  her  love  for  and  abandonm 
by  Aeneas,  a  Trojan  hero  (see  Aeneas).  E 
was  worshipped  in  Carthage  as  a  goddess. 
DIE,  a  tool  used  for  stamping  metola  i 
leather.  The  design  to  be  stamped  is  engn' 
on  the  die,  which  is  usually  made  of  hi 
quality  steel.  Coins  are  stamped  on  botJ)  si 
at  once  by  using  two  dies.  Some  dies 
made  for  use  by  hand,  but  machinery  is  g 
erolly  employed  for  stamping  metals. 
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Die  Sinking.  The  making  of  dies,  called  die 
sinking,  is  an  industry  requiring  great  skill. 
The  die  sinker  first  makes  a  pencil  tracing  of 
the  design  he  is  to  reproduce.  The  surface  of 
the  metal  employed  is  coated  with  white  paste, 
on  which  the  tracing  of  the  design  is  pressed. 
Gentle  nibbing  of  the  back  of  the  tracing 
causes  the  lines  to  be  transferred  to  the  surface 
of  the  metal.  The  lines  are  then  cut  to  the 
required  depth  with  sharp  steel  tools.  From 
the  original  die,  which  is  hardened  and  tem- 
pered, any  number  of  copies  may  be  made  by 
stamping  or  punching  in  a  softer  metal,  which 
is  then  hardened  for  use. 

DIELECTRIC »  dielek'irik,  the  name  gen- 
erally given  a  ncm-conductor  of  electricity,  such 
as  the  glass  between  the  outside  and  inside 
coating  of  a  Ley  den  jar  (which  see).  In  other 
words,  a  dielectric  is  an  insulator;  the  term  is 
particularly  applied  tt>  a  non-conductor  placed 
between  two  good  conductors  of  electricity. 
In  the  practical  use  of  electricity  mica  and 
ptniffin  paper  are  extensively  used  as  non- 
eooduetora.    See  Electricity;  Insulator. 

JH'BT.  This  word  is  derived  through  the 
Aeooh  and  Latin  languages  from  the  Greek 
which  means  marmer  of  living.  In  the 
language,  however,  the  meaning  is  con- 
fined to  one  item  of  the  manner  of  living, 
aimaely,  the  food.  The  food  which  one  takes 
regularly  is  one's  diet.  Very  often  a  person 
suffering  from  disease  is  "put  on  a  diet";  that 
is  to  say,  the  physician  prescribes  the  nature 
of  the  foods  to  be  taken,  and  sometimes  the 
quantities  of  each.  Soldiers  and  sailors  are 
issued  a  certain  ration,  that  is,  allowance  of 
foods.  If  a  soldier  uses  his  whole  ration,  that 
ration  constitutes  his  diet.  The  diet  of  a 
healthy  person  must  be  such  as  to  maintain 
the  health.  It  must  contain  sufficient  of  the 
proteins  to  make  good  the  waste  of  protein 
that  is  inseparable  from  the  life-processes  of 
the  body.  It  must  also  contain  sufficient  fuel 
material  to  maintain  the  body  temperature 
and  to  provide  energy  for  all  the  motions  of 
the  body.  It  must  include  sufficient  water  to 
make  up  for  the  water  eliminated  from  the 
bodty  through  the  lungs,  skin  and  kidneys ;  and, 
finally,  it  must  contain  sufficient  of  each  of  the 
minor  constituents  of  foods  for  its  peculiar 
funetions. 

Under  the  title  Food  in  these  volumes  will  be 
found  a  classification  of  the  substances  found 
in  foods  and  a  table  showing  the  composition 
and  fuel  value  of  some  common  foods.  In 
the  same  article  the  influences  of  sex,  age. 


occupation  and  climate  upon  the  food  require- 
ments are  discussed.  The  following  is  an  esti- 
mate of  the  daily  food  requirements  of  a  man 
of  average  weight  (150  pounds)  doing  an  aver- 
age amount  of  work: 

Proteins,  four  ounces ;  fats,  three  ounces ;  car- 
bohydrates (sugars  and  starches),  fourteen 
ounces;  water,   four  quarts. 

Such  a  diet  would  have  a  fuel  value  of  2350 
calories  (see  Calorie).  These  requirements 
would  be  met  by  the  following  selection  of 
foods  (but  it  must  be  borne  in  mind  that  many 
other  combinations  of  foods  could  be  made 
which  would  also  conform  to  the  same  stand- 
ard): 

One  pound  bread,  one-half  ounce  butter,  three 
ounces  oatmeal  (dry  weight),  one  and  one-half 
pints  milk,  four  ounces  roast  beef  and  two 
ounces  sugar. 

In  armies  and  navies,  and  in  prisons,  hospi- 
tals for  the  insane  and  other  institutions  where 
large  numbers  of  people  have  to  be  fed  reg- 
ularly, the  dietary  has  to  be  carefully  worked 
out  so  as  to  provide  enough  food  for  each  per- 
son and  enough  of  each  food  substance,  and  at 
the  same  time  to  keep  the  cost  as  low  as  pos- 
sible. The  branch  of  hygiene  and  medicine 
which  treats  of  diets  in  their  relation  to  health 
and  disease  is  called  dietetics.  jsjb. 

Related  Snbjecta.  The  reader  Is  referred  to 
the  following  articles  in  these  volumes: 


Carbohydrates 

Digestion 

Fats 


Food 
Protein 


DIET,  the  name  applied  to  the  Hungarian 
Parliament  and  to  the  legislative  assemblies  of 
German  states  and  Austrian  provinces.  In  the 
da3rs  of  the  Holy  Roman  Empire  the  name  was 
given  to  the  imperial  Parliament.  The  word 
also  refers  to  a  formal  public  assembly,  pop- 
ularly applied  in  Europe  for  many  years  to 
religious  assemblies  for  special  purposes.  In 
1521  Martin  Luther  was  brought  before  the 
Diet  of  Worms  for  inquiry  into  what  were  con- 
sidered his  heretical  views. 

DIFFRACTION,  dif  frak' shun.  If  the  edges 
of  two  knife  blades  are  placed  together  and 
held  up  to  the  light  one  can  see  rainbow  tints 
through  them.  If  a  small  round  hole  is  made 
in  the  shutter  to  a  dark  room  and  the  ra3rs 
of  light  forcing  through  it  are  allowed  to  fall 
on  a  screen,  an  image  of  the  sun  surrounded  by 
rainbow  tints  will  be  seen.  A  slit  in  a  window 
shade  will  produce  a  similar  effect.  This  play 
of  colors  is  also  seen  in  the  mother-of-^^AxV 


DIFFUSION  17 

and  OQ  the  plumage  of  some  birds.  It  is  cftU«d 
diffractioa  of  light,  a  term  which  meaiiB  break- 
ing atoav  from.  Diffraction  is  caused  by  inter- 
fereace  with  the  waves  of  light.    See  Lioht. 

A  plate  of  glaaa  prepared  for  the  purpose  and 
ruled  with  at  least  2,000  lines  to  the  inch  ex- 
hibits a  beautiful  play  of  colors.  Such  a  pl&te 
is  known  as  a  diffraction  screen.  It  may  be 
made  by  ruling  on  glass  covered  with  gold  leaf 
or  a  coating  of  India  ink  and  glue.  A  study 
of  diffractioD  led  to  the  invention  of  the 
spectroscope  (which  see),  and  it  has  also  been 
of  great  assistance  in  the  study  of  the  spec- 
trum.   See  SPBcnirM  Amalvbib. 

DIFFUSION,  difu'ihun,  is  the  mixing  of 
two  fluids  when  brought  in  contact.  Fill  a 
glass  fruit  jar  two-thirds  full  of  water,  then 
by  means  of  a  pipe  inject  to  the  bottom  of  the 
jar  a  little  red  ink.  Within  a  abort  time  all 
the  water  will  have  a  red  tint;  this  thorough 
mixing  is  diSution.  A  dark-colored  syrup  can 
be  used  in  place  of  the  ink,  but  it  will  act 
more  slowly.  Gases  diSfuse  more  rapidly  than 
liquids.  Were  it  not  for  diffusion  the  different 
gases  in  the  atmosphere  would  arrange  them- 
selves in  layers;  the  carbon  dioxide,  or  cai^ 
bonic  acid  gas,  which  is  the  heaviest,  would  be 
at  the  bottom,  the  oxygen  would  be  next,  and 
the  nitrogen  would  be  at  the  top.    See  Am. 

Diffusion  of  gases  is  easily  illustrated  in  a 
chemical  laboratory  by  the  following  experi- 
ment: Fill  one  flask  with  chlorine  gas  and 
another  with  hydrogen,  taking  care  to  close 
the  mouth  of  each  jar  so  no  gas  can  escape. 
Then  connect  the  jars  by  means  of  a  glass  tube 
so  that  the  jar  containing  hydrogen  will  be 
inverted  over  that  containing  chlorine.  Al- 
though the  hydrogen  is  much  the  lighter, 
some  of  it  will  descend  to  the  lower  jar,  and 
some  of  the  chlorine  will  rise  to  the  upper 
jar.  The  change  would  take  place  even 
through  a  thin  plug  of  plaster  of  Paris. 

DIGESTION,  dijei'chun.  The  food  which 
is  taken  into  the  mouth,  however  well  cooked 
and  palatable  it  may  be,  is  not  in  such  condi- 
tion that  it  may  be  abeorbed  at  once  by  the 
blood  and  used  to  nourish  the  body.  Various 
changes  must  take  place,  some  in  the  mouth, 
some  in  the  stomach,  and  some  in  the  intes- 
tines. The  process  by  which  these  changes 
are  brought  about  is  known  aa  dioettion. 

The  Month.    Digestion  begins  in  the  mouth, 

where  the  food  is  ground  into  fine  particles  by 

mastication   and   mingled   with   saliva,  which 

moistens  it  and  changes  some  of  the  starch 

'  *~  maltote.   Thue  thorot^  mastication  serves  j 
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a  two-fold  purpose;  it  mixes  saliva  with  the 
food  and  grinds  the  latter  so  the  fluids  of  the 
stomach  and  intestines  can  more  readily  act 
upon  it.  When  mastication  is  not  thorough 
there  results  indigetlion,  or  failure  of  digestion. 

The  Stomach. 
The  masticated 
food  passes  down 
the  ssophagus  in- 
to the  atomach, 
where  further 
changes  take 
place.     The  gas-  \ 

gled  with  the 
food  by  a  peculiar 
churning  motion, 
caused  by  the 
contraction  of  the 
muscles  of  the 
stomach.  The 
gastric  juice 
starts  the  dige»- 
tion  of  the  pro- 
teins, or  nitrogen- 
bearing  foods,  CHANNEL  OF  DlQESnON 
Below  the  mouth,  tha  proc- 


essee  of  digestion 


I  Vermiform    , . 

(nowobaolete) 

(/)    Ascending  colon 


rtCnS 


such  as  eggs,  lean  ^ 

meat    and    milk,  to  the  toEiowinK  o 

A  ferment  called  j«>  f.^^^^^ 

rennin  curdles  the  (c)   Small  lateatlne 

milk  and   aids  in  f'    Termination  of  th«  »«> 

its  digestion.  The  , 
starches,  t 
and  fats  are  not  '^'  De«ien<Ui«  colon 
changed  by  the  gastric  juice.  The  time  re- 
quired for  digestion  in  the  stomach  varies  from 
two  to  four  hours,  according  to  the  nature  of 
the  food.  The  partially  digested  food,  known 
as  chyme,  passes  on  into  the  intestines. 

The  Inteatines.  The  last  sU^e  of  digeetitm 
takes  place  in  the  small  intestine.  Here  tlie 
bile  and  pancreatic  juice  are  mingled  with  the 
chyme.  These  fluids  act  upon  the  fata,  starches 
and  proteins;  the  digestion  of  proteins  is  com- 
pleted, and  also  that  of  starch,  which  is  b^im 
in  the  mouth.  The  fats  are  changed  into  a 
soapy  substance.  The  intestinal  jnices  com- 
plete the  work  of  forming  chyle,  the  fully  dh- 
gested  food  which  is  ready  to  be  absorbed  by 
the  lymphatics  and  carried  to  the  blood  vosaoli 
There  is  little  or  no  digestion  in  the  large 
intestine.  wab. 

KflBted  Snbjeeta.    The   followlnK  ortlclBB  In 
these  volumes  bear  a  more  or  lesa  doM  relation 
to  the  topic  of  digestion  : 
Absorption  Allroanlanr  Canal 
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DINGO 


Bile 

Nutrition 

Chyle 

Pancreas 

Chyme 

Peptones 

Pat 

Proteins 

Fletchexizlnff 

Saliva 

Gastric  Juice 

Starch 

Health  Habits 

Stan'ation 

Intestines 

Stomach 

liver 

Su^ar 

MasUcatlon 

Taste 

Mouth 

Teeth 

DIGIT  9  dij'it,  a  word  derived  from  the  Latin 
digittu,  meaning  a  finger.  It  is  now  applied  to 
any  one  of  the  ten  numerals  from  0  to  9.  A 
number  of  three  figures,  such  as  134,  is  said  to 
consist  of  three  digits.  See  Addition;  Multi- 
pucahon;  Division. 

In  aetronomy  a  digit  is  one-twelfth  of  the 
diameter  of  the  sun  or  moon.  In  measuring 
an  eclipse,  if  eight  of  the  twelve  divisions  of 
the  surface  are  covered,  it  is  spoken  of  as  an 
edipse  of  eight  digits. 

DIGITALIS »  dijita'lis,  a  genus  of  flowering 
plants,  the  most  common  of  which  is  the  fox- 
glove, a  native  of  Great  Britain  but  now 
extensively  cultivated  in  the  United  States  and 
Canada.  The  word  is  Latin,  and  means  per- 
taining to  a  finger.  It  is  applied  to  these  flow- 
ers because  they  bloom  in  finger-shaped  tubes, 
or  bells.  The  leaved  of  the  plant  are  used  in 
medicine,  for  they  are  specially  valuable  for 
their  influence  upon  heart  action  and  the  cir- 
culation of  the  blood.  The  drugs  extracted 
from  the  leaves  are  known  by  various  names, 
such  as  digitalis,  digitoxin,  digiionin  and  digi- 
tin.  They  should  never  be  administered  except 
by  a  skilled  physician,  as  their  imwarranted 
use  may  lead  to  severe  poisoning  and  some- 
times to  death.   See  Foxglove. 

DIJON,  dezhoN',  the  capital  of  the  French 

department  of  Cdte  d'Or,  beautifully  situated 

in  a  fertile  valley  at  the  junction  of  the  Ouche 

and  Luzon  rivers,  195  miles  southeast  of  Paris. 

It  has  important  manufactures  of  woolen  goods, 

^ery,  chemicals  and  paper,  and  is  partic- 

^ly  noted   for   its  production   of   mustard. 

'^re  are  also  tanneries,  iron  foundries  and 

cotton  mills.     The   cathedral,   a    magnificent 

Gothic  building   dating   from    the   thirteenth 

century,  has  a  carved  wooden  spire  300  feet  in 

°^i.  The  city  is  strongly  fortified,  according 

^  beliefs  entertained  before  the  War  of  the 

^fttions  changed  opinions  as  to  defenses.'  Dijon 

^"■8  the  stronghold  of  the  dukes  of  Burgundy 

**^  the  eleventh  to  the  fifteenth  century,  but 

^^  the  death  of  Charles  the  Bold  in  1477  it 

^W8  aonezed  to  France.    Population  in  1911, 

W»7. 


DIKE.  In  the  formation  of  the  earth's 
crust  molten  rock  was  occasionally  forced  to 
the  surface  through  crevices  in  stratified  or 
igneous  rock,  the  latter  being  rock  formed  by 
the  action  of  heat.  The  molten  rock  cooled 
and  became  solid,  forming  a  rock  harder  than 
that  upon  each  side  of  it.  Geologists  have 
given  the  name  dike  to  these  formations,  it 
being  probably  from  a  Greek  word  meaning 
toall,  or  dam.  Dikes  vary  in  thickness  from 
a  few  inches  to  a  hundred  feet  or  more.  The 
rock  in  them  being  harder  than  that  on  either 
side,  the  dikes  in  time  form  ridges  as  the  sur- 
rounding rock  is  worn  away,  and  large  dikes 
often  cause  unevenness  of  surface.  Dikes 
should  be  distinguished  from  veins,  which 
sometimes  contain  ore. 

Artificial  embankments  for  the  purpose  of 
keeping  a  river  in  its  channel  or  to  protect 
lowlands  from  the  sea  are  also  called  dikes, 
particularly  in  Europe.  Holland  has  been 
reclaimed  from  the  sea  almost  entirely  by 
dikes,  without  which  the  North  Sea  would 
inundate  the  country  (see  Netherlands,  The). 

DILLON,  John  (1851-  ),  an  Irish  agitator 
and  politician,  from  1896  to  1899  the  recog- 
nized leader  of  the  Irish  Nationalists.  He  was 
bom  and  educated  in  Dublin,  and  entered  Par- 
liament as  a  member  for  Tipperary  in  1880. 
He  was  twice  imprisoned  for  inciting  the  Irish 
peasantry  to  violence,  but  stoutly  held  to  his 
plans  for  freeing  Ireland  from  English  domina- 
tion. Ill  health  caused  him  to  remain  out  of 
Parliament  for  a  few  years,  but  he  was  re- 
elected in  1885,  and  has  been  regularly  re- 
elected since.  He  visited  the  United  States  and 
Canada  on  several  occasions  and  received  en- 
couragement from  various  Irish  organizations. 

DIMITY,  dim'iti,  a  dainty  cotton  fabric 
with  a  raised  stripe  or  figure  woven  in  the  loom. 
It  is  used  for  summer  dresses,  curtains  and 
covers  in  bedrooms,  white  being  the  common 
color.  A  heavier  quality  is  often  colored  and 
used  on  furniture.  The  name  comes  from  a 
Greek  word  meaning  made  with  a  double 
thread. 

DINGO,  ding' go,  the  name  for  the  wild  dog 
of  Australia,  remarkable  as  the  only  dog  that 
exists  both  wild  and  domesticated  in  the  same 
country.  These  wild  dogs  hunt  in  packs  and 
are  sometimes  very  destructive  to  herds  of 
sheep,  and  on  this  account  are  fast  being  ex- 
terminated. In  color  the  dingo  ranges  from 
ta\\Tiy  to  almost  black.  It  stands  two  feet 
high;  its  body  is  about  two  and  one-half  feet 
long,  its  hair  is  rough  and  coarse,  and  the  tail 
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is  long  and  bushy,  la  its  nild  state  the  dingo 
does  not  bark,  its  cry  being  Ek  wolflike  bowl, 
but  when  associated  with  domestic  doga  it 
leams  to  bark.  If  captured  as  a  puppy  and 
well  treated,  a  dingo  makes  a  faithful  and 
affectionate  companion  and  will  valiantly  de- 
fend its  maater's  sheep  against  the  attacks  of 
it£  wild  relativM. 

DIHOSAUItlA,  di TW sua' ri a,  a  word  derived 
from  Greek  words  meaning  terrible  liiard,  and 
now  applied  to  a  group  of  fottsil  reptiles  whose 
remains  are  found  in  rocka  of  great  age.  They 
were   apparently   intermediate  between  liiarda 
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and  birds;  some  ate  vegetables,  while  others 
devoured  other  animals.  The  crocodiles  of  the 
present  day  were  pn^ably  from  the  same 
original  stock,  though  vastly  inferior  in  siie 
to  the  prehistoric  reptiles.  The  megalo»aiirut, 
one  of  the  largest  species,  attained  a  length  of 
more  than  forty  feet  and  was  a  flesh-eating  rep- 
tile. The  diplodoetia  was  probably  aixty  feet 
in  length,  and  according  to  expert  calculations 
required  about  500  pounds  of  vegetable  food 
daily.  The  tguanodon,  which  was  about  twenty- 
five  feet  in  length,  also  lived  on  a  v^etable 
diet.  The  chief  characteristic  of  most  of 
these  was  the  amollness  of  their  heads  in  com- 
parison with  their  enormous  bodies.  The  brain 
dovelopment  was  very  alight,  indicating  a  very 
low  order  of  intelligence.  From  foesil  remains 
■eientists  have  been  able  to  reconstruct  skele- 


showing  what  these  reptiles  were  i 


^^flg  showing  V 


life. 


dm'widi,  Robert  (1690-1770), 
'ernor  of  Virginia  who  hastened 
of  the  threatening  French  and 
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Indian  War.  Thia  was  unintentionally  accom- 
plished by  sending  George  Washii^too,  in  1753, 
to  the  French  commander  with  the  demand 
that  the  French  withdraw  from  Western  Penn- 
sylvania, where  they  were  occupying  land 
claimed  by  Virginia.  In  the  war  which  fol- 
lowed Dinwiddle  urged  the  colonies  to  help  the 
English  drive  the  French  from  the  Ohio  Val- 
ley, and  he  gave  valuable  aid  to  the  expedition 
of  1755  sent  against  forts  Duquesne,  Niagara, 
Frontenac  and  Crown  Point.  He  wns  con- 
tinually quarreling  with  the  colonial  assembly, 
however,  because  of  its  reluctance  to  vote  fundi 
for  carrying  on  the  war;  and  his  unpopuUri^ 
was  increased  by  his  arrogance  and  miserliitesa. 
In  1758  he  n-as  recalled.  See  Fsimcb  aso 
Indian  Wabb. 

DIOCLETIAN,  diokle'ahan,  (a.d.  245^13), 
one  of  the  emperors  of  Rome.  He  wm  of 
obscure  pBTcntafte,  but  showed  bravery  and 
ability  as  a  soldier,  and  the  army  in  2M  niMd 
him  to  the  highest  power.  He  introduced 
many  reforms  and  installed  Maximian,  a  rude, 
uncouth  soldier,  aa  his  colleague.  Two  aasiaU 
ant  emperors  called  Caesars  were  also  ap- 
pointed and  were  promised  the  imperial  power 
in  succession.  Diocletian  and  Maximian  re- 
aigned  in  305,  their  places  being  taken  by 
Coustaatius  Chlorus  and  Galerius.  The  leigD 
of  Diocletian  was  marred  by  bitter  persecution 
of  Christians,  the  responsibility  for  whidi, 
however,  rested  mainly  with  Galerius. 

The  farmer  who  loves  his  life  work  above  all 
else  will  understand  the  serenity  of  Diocle- 
tian's old  age.  Maximian  took  unkindly 
his  forced  abdication  with  Diocletian  and 
sought  to  have  the  latter  regain  for  the  two 
the  power  they  had  lost.  The  old  man  replied, 
"Were  you  but  to  come  to  Salona  and  see 
the  cabbages  which  I  raise  in  my  garden  with 
my  own  hands,  you  would  no  longer  talk  to  me 
of  empire." 

DIOGENES,  dioj'etieet  (412-323  B.C.),  a 
famous  philosopher  of  Athens,  commonly  called 
''the  Cynic,"  because  of  his  extreme  and  literal 
interpretation  of  the  teachings  of  the  Cynic 
school.  He  may  be  regarded  as  one  of  tbe 
earliest  and  most  pronounced  advocates  of  the 
simple  life.  The  many  stories  told  of  hi* 
surly  manners,  his  bitter  humor  and  his  mock' 
ery  of  his  fellow  citiicns.  while  they  do  not 
represent  his  true  character,  are  nevertbele^ 
su^estive  of  his  independent,  uncompromisintf 
nature.  His  father,  a  native  of  Sinope,  in  /ia^ 
Minor,  was  imprisoned  for  coining  false  money' 
and  Diogenes  went  to  Athens,  where  he  becnoa^ 
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a  disciple  of  Antifthenes,  founder  of  the  Cynic 
philosophy.  Though  he  was  treated  with  greeit 
taitality,  the  pupit  soon  surpassed  his  master 
in  learning  and  in  the  rigid  asceticism  of  his 
life.        ■ 

According  to  familiar  tradition,  Diogenes 
subsisted  on  tlie  coarsest  bread,  slept  at  night 
in  a  tub,  and  even  threw  away  his  only  drink- 
ing cup  because  he  saw  a  boy  drink  out  of  the 
hallow  of  his  hands.  When  be  went  about  the 
dty  in  broad  daylight,  carrying  a  lighted  Ian- 
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ton  which  be  thrust  into  the  faces  of  passers- 
by,  be  said,  in  answer  to  inquiries,  that  he 
wu  searching  for  an  honest  man.  He  wore 
a  long  beard,  and,  like  Socrates,  walked  the 
■tteela  of  Athens  barefooted  and  clothed  in  a 
m^  garment. 

While  on  a  voyage  to  Aegina,  Diogenes  was 
captured  by  pirates  and  sold  as  a  slave.  He 
idcnDed  his  captors  that  be  knew  no  trade 
nrept  that  of  governing  men  and  suggested 
IW  he  should  be  sold  to  "a  man  who  needs 
t  muter."  As  tutor  to  the  sons  of  a  wealthy 
CoriDthiao,  be  spent  the  reat  of  his  life  in 
t^oioth,  dying  on  the  day  on  which  Alexander 
1»  Great  died  in  Babylon,  In  the  city  of 
Ccfintli  the  world  conqueror  and  the  philos- 
1*M'  had  a  famous  interview.  In  the  course 
'"  Uieir  conversation  Alexander  said.  "How 
^'^  I  Krve  you,  Diogenes?"  "By  standing  out 
"•  the  sunshine,"  waa  the  Cyme's  unexpected 
"^J-  So  impressed  was  Alexander  with  the 
f'^^'cwpber'a  self-possession  that  he  remarked 
**  ■'c  Went  away,  "If  I  were  not  Alexander,  I 
*«>M  wish  to  be  Diogenes." 
"^  ipite  of  his  eccentricities,  the  philosophy 
Kcgeues  represents  the  best  teachings  of 
'^  Cynics,  for  he  emphasised  the  value  of 
™'Wiitrol  and  the  necessity  of  returning  to 
"        utd  nature.     Hia  peculiar  manner 
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of  living  was  a  result  of  hia  belief  that  pain 
and  hunger  are  helps  in  the  pursuit  of  happi- 
ness, and  all  pleasure  is  preventive  of  goodness. 
See  Cynic  School  or  Philosophy.       b.h.w. 

DIOHYSIOS,  dionish'iue,  THE  ELDEK 
(431?-367  E.G.)*,  tyrant  of  ancient  Syracuse,  a 
man  of  obscure  parent^e  who  began  life  as  a 
clerk  in  a  public  office.  By  his  own  ability  and 
energy  be  rose  until  he  made  his  power  over 
Syracuse  absolute.  In  bis  wars  against  Car- 
thage be  met  with  many  successes,  but  was  not 
able  to  drive  the  Carthaginians  out  of  the 
island.  He  made  many  expeditions  against 
neighboring  cities  and  to  the  mainland  of 
Greece  and  Italy.  The  towns  he  captured  were 
destroyed,  and  the  inhabitants  were  usually 
sold  as  slaves.  Historians  depict  him  as  cruel, 
ambitious,  vindictive  and  suspicious,  a  tyrant 
in  a  very  real  sense  of  the  word.  Under  his 
rule,  however,  Syracuse  became  a  brilliant 
center  of  Greek  civilization,  art  and  culture. 

It  was  bis  son,  Dionysius  the  Younoer,  in 
character  much  like  his  father,  who  is  said  to 
have  condemned  Pythias  to  death.  This  act 
is  supposed  to  have  given  Daroon  bis  oppor- 
tunity to  prove  that  a  man's  faith  in  his  friend 
may  be  a  truly  wonderful  thing.  See  Damon 
AND  Ptthiab. 

DIP.  We  often  see  rocks  tilted  up  so  that 
they  almost  stand  on  edge.  We  see  others 
lying  flat,  and  between  these  two  positions 
there  are  rocks  lying  at  all  angles.  The  angle 
which  the  surface  of  a  layer  of  rock  forms  with 
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a  vertical  line  is  called  in  geology  the  dip  of 
the  rock.  Dip  is  measured  by  a  very  simple 
instrument  called  a  clinometer,  consisting  of 
a  square  block  of  wood  with  a  plumb  line 
fastened  to  one  corner  and  having  the  arc  of 
a  circle  graduated  in  degrees  marked  around 
the  opposite  sides.  When  the  block  is  placed 
upon  the  rock  the  plumb  line  takes  a  vertical 
position  and  the  point  it  touches  on  the  arc 
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tells  the  number  of  degrees  of  dip.  The  hori- 
zontal direction  at  right  angles  to  the  dip  ia 
called  the  Hrike. 


HOW  DIP  IS  MEASURED 


DIPHTHERIA,  diflhe'ria,  an  acute  infech- 
tioua  disease  of  frequent  occuireoce  among 
childreo,  characteriied  by  a  very  painful  sore 
throat.  The  bacillus  which  produces  diphtheria 
causes  the  formation  of  a  false  membrane  com- 
posed of  lymph,  which  appears  first  in  patches 
on  the  mucous  membrane  of  the  tonsils;  it 
then  extends  to  the  larynx,  up  into  the  nasal 
paasoges  and  into  the  mouth.  In  severe  cases 
it  nmy  extenti  down  into  the  esophagus,  form- 
ing there  such  a  growth  as  practically  to  close 
the  windpipe  and  to  cause  suffocation.  The 
glands  in  the  neck  and  in  front  of  the  ear  also 
become  swollen  and  tender.  It  the  diphtheria 
membrane  is  rubbed  ofi  a  very  tender  bleeding 
spot  will  remain.  Weakness  and  depression, 
fever,  thirst,  nervousness,  sleeplessness  and  loss 
of  appetite  are  typical  symptoms.  Meningitis 
and  Bright's  disease  are  frequently  complica- 
tions of  diphtheria,  and  paralysis  often  occurs 
during  the  attack  or  a  few  weeks  later.  The 
disease  b^ins  with  sore  throat  and  low  tem- 
perature, and  such  a  condition  should  always 
receive  immediate  attention.  Children  show- 
ing white  patches  on  throat  or  tonsils  should 
be  examined  at  once  by  a  competent  physician. 

Treatment .  Success  with  diphtheria  de- 
pends upon  early  treatment,  and  that  now  in 
general  use  consists  in  the  injection  of  an  anti- 
toxin (which  see)  into  the  body  of  the  patient. 
This  is  a  preparation  containing  a  substance 
that  counteracts  the  poisons  developed  by  the 
genns  and  renders  them  harmless.  Its  use  has 
reduced  the  number  of  deaths  from  diphtheria 
more  than  one-half,  but  it  must  be  employed 
in  the  early  stages  of  the  disease.  Delay  in 
diagnosis  and  treatment  of  diphtheria  cannot 
be  too  strongly  condemned.  Recovery  de- 
pends upon  checking  the  infection  at  the  be- 
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Caution.  Diphtheria  is  one  of  the  worst  of 
contagious  diseases,  especially  among  children. 
The  patient  should  be  isolated  and  all  dis- 
charges, clothing,  bed-linen  and  utensils  used 
about  the  sick  room  should  be  thorou^y  dis- 
infected. After  the  patient's  recovery,  the  house 
should  be  fumigated  and  every  possible  pis- 
caution  should  be  taken  to  prevent  the  spread- 
ing of  the  disease.  Diphtheria  may  occur  in 
connection  with  other  contagious  diseases  such 
as  measles  and  scarlet  fever,  and  patients  suf- 
fering from  these  maladies  should  be  carefully 
watched  for  its  symptoms.  Inoculating  other 
members  of  the  family  with  the  antitoxin  is 
practically  certain  to  prevent  the  spread  of 
the  disease  within  the  household,  and  this 
precaution  should  be  used  when  children  at 
school  have  been  exposed,  since  it  may  prevent 
an  epidemic.  wax. 

DIPHTHONG,  diythtmg  or  dip' thong,  the 
sound  produced  by  combining  two  vowels  into 
a  single  syllable,  as  ou  in  out,  and  oi  in  void; 
these  are  examples  of  proper  diphthongs.  Ad 
improper  diphthong  ia  the  combination  of  two 
or  more  vowels  in  the  same  syllable,  only  one 
of  which  is  pronounced,  as  oi  in  rain,  and  ea  in 

DIPLOHACT  ,  di  plo  'man,  the  tyAem, 
science,  or  courteous  practice  by  which  political 
negotiations  between  two  countries  are  con- 
ducted. It  involves  intercourse  on  each  aide 
through  accredited  representatives,  according 
to  customs  prescribed  by  international  law; 
these  agents,  in  order  of  rank,  are  ambassador, 
envoy  extraordinary  and  minister  plenipoten- 
tiary, minister  resident,  charge  d'affaires,  secre- 
tary of  legation  and  attach^.  The  greateat 
nations  send  to  each  other  envoys  of  the  high- 
est rank ;  smaller  countries  appoint  those  lower 
is  dignity,  and  receive  representatives  of  like 
rank.  The  consular  system  of  a  country  is  not 
a  part  of  its  diplomatic  service;  its  scope  is 
purely  commercial.    See  Consul. 

A  diplomatic  office  is  not  relatively  an  aa- 
cient  institution.  It  was  not  a  part  of  the 
Greek  political  system,  neither  did  the  Romans 
resort  to  it  except  to  commission  occasional 
embassies  for  special  purposes.  As  relationa 
between  countries  grew  more  complex  there 
developed  gradually  a  need  of  political  repre- 
sentation at  all  times  in  the  various  capitals. 
Cardinal  Richelieu  is  regarded  as  the  originator 
of  the  system  of  resident  ministers,  although 
he  was  probably  not  the  first  to  realtie  its 
advantages.  Cobden,  on  the  contrary,  con- 
tended that  personal  representation  bad  been 
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developed  only  to  satisfy  the  vani^  of  govem- 
menta  and  that  all  diplomatic  relations  might 
easily  be  conducted  by  letters  and  by  tel^rapb. 

A  diplomatic  officer  abroad  concerns  himself 
onjy  with  affairs  aSectiog  the  political  welfare 
of  his  own  government,  or  the  rights  of  the 
citiiens  of  his  country  living  or  traveling 
abroad.  He  is  the  accredited  spokesman  for  his 
government,  keeps  ioformed  on  everything  in 
affairs  of  state  it  is  desirable  for  his  home  offi- 
cials to  know,  and  transmits  this  information  in 
fonnal  reports,  using  a  cipher  code.  The  prac- 
tice of  diplomacy  has  varied  little  in  its  forms 
for  scores  of  years.  It  is  marked  by  great 
dignity,  polite  ceremonials  and  every  outward 
Aowing  of  studied  cordiality.  "Study  the  art 
of  diplomacy,"  says  Lord;  "even  in  declaring 
war,  men  are  quite  courteous." 

Diplomatic  representatives  enjoy  important 
privil^es  and  immunities,  partly  owing  to  the 
fact  that  they  are  the  direct  representativea 
of  sovereign  powers,  partly  because  the  im- 
portant functions  which  they  perform  demand 
complete  independence  of  action.  The  more 
important  of  these  immunities  are  as  follows: 

(1)  Eiiemptlon  of  the  person  of  the  mlnlBtcr 
trom  locSil  JurlBdlctlon.  civil  and  crlmlnnl.  In 
otber  words,  he  Is  not  liable  to  arrest  (or  any 
Tcaaon  whatever,  an  exemption  shared  to  a  cer- 
tain extent  by  his  family  and  suite. 

(*)  Inviolability  of  his  residence,  papers  and 
ellects  from  any  search  or  seizure. 

<]}  Exemption  of  his  personal  belonglnss 
troln  tasBtJon, 

(4)  Entire  freedom  of  worship  for  himself  and 
his  suits.  These  privileges  result  from  the  prin- 
ciple known  to  law  hb  exterritorlatltii :  that  Is  to 
■ar.  by  a  legal  fiction  the  minister  Is  supposed  to 
carry  wtth  him  the  jurisdiction  of  his  home  gov- 
crtunent  over  his  person  and  residence,  excluding 
to  thi*  extent  the  foreign  Jurisdiction. 

The  diplomatio  affairs  of  each  nation  are 

UBder  the  direction  of  its  Foreign  Office,  a 
'  term  meaning  the  same  aa  Department  oj  Stale 

in  the  United  States  (see  State,  Depabtmbnt 

or).  W.B.O. 

Consult  Foster's  ProcMoe  0/  Diplomaiv  at  11- 

t-tratid  In  Iha  Foreim  ReUMota  ot  (hv  United 

fata;  Curtls's  [bulled  Slates  and  ^orsi^  Poic- 

"•.'  Hoore'B  American  Diplomaey. 

DIP'pEK,  or  WATER  OUZEL,  oo' t'l,  a 
little  thnishlike  bird  which  dips  and  dives 
""^  water.  Several  species  are  found  in 
Am,  Nnthem  Europe  and  in  the  mountains 
"^  Western  America  from  Alaska  to  Mexico, 
^  bird^  waterproof  plumage  is  dark  colored, 
™t  the  breast  is  white.  It  is  short-winged,  and 
''*  Aott,  up-tilted  tail  makes  it  resemble 
*  ^m.    The   dipper  lives    along    mountain 
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streams,  and  dives  into  the  water  for  its  meals 
of  snails  and  water  insects,  which  it  catches 
with  its  straight,  compressed,  sharp-pointed 
bill.  The  bird  aeems  to  delight  in  waterfalls, 
for  it  dashes  into  them  in  a  fearless  manner 
and  goes  entirely  through  a  cascade  to  build 
its  nest  of  raoes  in  a  sheltered  crevice  of  rock. 
DIPPtHG  NEEDLE,  a  magnetic  needle  sup- 
ported horizontally  above  a  dial.,  so  it  can 
move  toward  and  from  a  vertical  position.  It 
is  used  for  measuring  the  magnetism  of  the 


earth  at  different  places. 
the  earth's  surface  the  magnetic 
influence  of  the  eurth  will  pre- 
vent the  needle  from  remaining 
horisontal.  but  v 


t  plat 
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dip  in  proportion  to  the  power  c 

exercised.  At  the  magnetic  equator  alone  will 
the  needle  retain  a  horizontal  position.  It 
would  probably  assume  a  vertical  position  at 
the  north  and  south  magnetic  poles. 

DIPTEBA,  dip'lera,  a  word  derived  from 
the  Greek,  meaning  Iwo-toinged,  is  the  name  of 
one  of  the  largest  orders  of  insects.  It  includes 
flies,  the  troubloBome  gnats,  midges  and  mos- 
quitoes.   See  Insect. 

DIREC'TOBY,  in  French,  DIRECTOIRE, 
the  executive  body  appointed  in  1705  to  control 
the  political  destiny  of  France.  It  was  com- 
posed of  five  members,  called  Directors,  one  of 
whom  retired  each  year  to  make  way  for  a 
new  member.  Already  unpopular  by  reason 
of  its  management  of  internal  affairs,  it  met 
with  further  disfavor  because  of  the  disastrous 
results  of  its  military  policy,  and  was  over- 
thrown by  Napoleon  in  1799.  It  was  succeeded 
by  the  Consulate,  with  Napoleon  as  First  Con- 
sul.   See  Napoleon  I. 

DISCI'PLES  OF  CHRIST,  a  religious  body 
which  originated  in  Western  Pennsylvania  in 
the  early  years  of  the  nineteenth  century,  with 
the  idea  of  securii^  Christian  union  by  the 


DISCIPLES  OF  CHiaST 


1802 


DISCOUNT 


l-estoration  of  apostolic  Christianity,  in  faith 
and  practice. 

The  leaders  of  the  movement  were  Thomas 
and  Alexander  Campbell,  father  and  son. 
Thomas  Campbell,  a  minister,  emigrated  from 
Ireland  to  America  in  1807  and  settled  in 
Washington,  Pa.  Grieved  at  the  divided  state 
of  the  Church,  he  sought  to  bring  the  various 
branches  of  the  Presbyterian  Church  in  that 
vicinity  into  practical  fellowship.  Incurring 
the  displeasure  and  censure  of  his  own  Church 
in  this  efifort,  he  withdrew  from  its  fellowship 
and  organized  the  Christian  Association,  com- 
posed of  those  who  shared  his  views.  He  set 
forth  his  beliefs  in  a  Decluration  and  Addrew, 
in  1809,  in  which  he  urged  a  return  to  the 
New  Testament  as  the  only  rule  of  faith  and 
practice,  and  the  only  workable  basis  of  Chris- 
tian union.  These  views  were  endorsed  by  his 
son,  Alexander,  who  at  once  became  the  cham- 
pion of  the  plea.  The  leadership  of  the  move- 
ment soon  passed  from  father  to  son,  whose 
gifts  as  a  speaker  and  debater  secured  for  him 
a  considerable  following. 

The  first  organization  was  at  Brush  Run,  in 
Washington  County,  Pa.  As  their  investiga- 
tions led  them  to  become  immersionists,  they 
allied  themselves  with  the  Baptists.  But  as 
Mr.  Campbell's  views  were  not  acceptable  to 
many  of  that  faith,  he  and  his  followers  were 
compelled  to  form  independent  organizations 
wherever  his  teachings  were  accepted.  This 
separation  took  place  in  1830,  and  later  ab- 
sorbed similar  movements  in  Pennsylvania  and 
Kentucky.  Alexander  Campbell  became  the 
acknowledged  leader,  with  Barton  W.  Stone 
and  Walter  Scott  working  in  close  association 
with  him. 

Doctrine.  In  doctrine  the  Disciples  of  Christ, 
in  common  with  other  evangelical  bodies,  hold 
to  the  great  fundamental  truths  of  the  Father- 
hood of  God,  the  inspiration  of  the  Scriptures, 
the  divinity  of  Christ  and  the  personality  of 
the  Holy  Spirit.  Like  the  primitive  Church, 
they  have  no  authoritative  creed  statement. 
They  regard  the  Bible,  particularly  the  New 
Testament,  as  sufficient  for  guidance  in  all 
spiritual  matters,  and  Simon  Peter's  statement, 
"Thou  art  the  Christ,  the  son  of  the  living 
God,"  as  the  true  confession  of  faith.  They 
practice  baptism  by  immersion  and  the  weekly 
observance  of  the  Lord's  Supper,  because  this 
WB8  the  practice  of  the  apostolic  Church.  The 
Church  is  congregational  in  government,  the 
different  churches  cooperating  in  mission  and 
^jMDevolent  work. 


The  Disciples  control  a  number  of  schools 
of  high  standing,  among  them  Drake  Uni- 
versity, Des  Moines,  Iowa;  Hiram  College, 
Hiram,  Ohio;  Transylvania  College,  Lexington, 
Ky.;  Butler  College,  Indianapolis,  Ind.,  and 
Bethany  College,  Bethany,  W.  Va.,  the  latter 
founded  by  Alexander  Campbell.  In  1916  they 
claimed  nearly  1,500,000  members,  distributed 
among  about  10,000  churches.  They  have  a 
following  in  Great  Britain,  Canada,  Australia 
and  in  several  mission  fields,  but  are  most 
numerous  in  the  United  States,  especially  in  the 
Central  and  Western  states.  See  Campbell 
Alexander.  T.w.a. 

Consult  Gates's  Diaeiplea  of  ChrUt;  Campbell's 
Christian  System. 

DIS' COUNT,  a  term  applied  in  business  to 
a  deduction  from  a  stated  price  or  from  a  pay- 
ment due  at  some  future  date.  Bank  discount 
and  trade  discount  are  the  forms  commonly 
used  in  modem  business  operations.  True  dis- 
count, once  in  general  use,  has  been  almost 
entirely  superseded  by  bank  discount. 

Bank  Discount  is  the  deduction  which  a  bank 
makes  from  the  face  value  of  a  note  fof  cash- 
ing it  before  it  is  due.  Bank  discount  is  com- 
puted in  the  same  manner  as  simple  interest ;  it 
is  really  simple  interest,  taken  in  advance.  The 
difference  between  the  face  of  a  note  and  the 
discount  is  called  the  proceeds,  and  the  interval 
between  the  day  it  is  presented  for  payment 
and  the  day  of  its  maturity  is  called  the  time 
of  discount,  or  time  to  run.  The  following 
examples  will  make  clear  the  principles  govern- 
ing the  computation  of  discount: 
.  Application.  Case  I.  Mr.  Brown,  on  April  1, 
1916,  presented  a  three-months'  note  at  a  bank 
to  be  discounted,  or  turned  into  cash.  It  was 
dated  February  26,  1916,  and  its  face  value 
was  $5,000.  What  sum  was  paid  him,  if  the 
bank  charged  at  the  rate  of  6%  per  annum? 

,  Three  months  from  February  26  Is  May  2C, 
date  of  maturity. 

From  April  1  to  May  26  is  56  days,  the  time  to 
run. 

Discount  for  56  days = interest  on  $5,000  at  6% 
=  146.67. 

$5.000  — 146.67  =  14,958.38,  proceeds. 

Therefore  Mr.  Brown  received  from  the  bank 
$4,953.83  ;  that  is.  the  bank  charged  him  $46.67 
for  cashing  his  note.  The  full  sum  of  $5,000  Is 
collected  by  the  bank  on  the  date  of  maturity. 

Case  II.  The  second  case  involves  the  di^ 
count  of  an  interest-bearing  note.  Suppose  A 
gives  B  a  note  for  $450,  dated  May  5,  1916^ 
payable  in  3  months,  with  interest  at  6%. 
B  takes  the  note  to  the  bank  on  July  1,  and 
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the  bank  discounts  it  at  8%.   Find  the  proceeds 
and  bank  discount. 

The  day  of  maturity  is  three  months  after  May 
5.  or  August  5.  1916. 

The  amount  of  the  note  ( principal  +  interest) 
on  August  5.  1916. =the  amount  of  $450  for  3 
months  at  6%. 

Interest  on  $450  for  3  months  (%  year)  at  6% 
=  16.75. 

$450  +  16.76  =  1456.75.  amount. 

Time  to  run = number  of  days  between  July  1 
and  AuiTUSt  5  =  31  days +5  days  or  86  days,  or 
term  of  discount. 

Discount  =  interest  on  1456.75  for  36  days  at 
8%. 

Interest  on  $1  for  36  days  at  6%  =  $.006  ;  at  8% 
it  is  $.008.  Interest  on  1456.75  =  456.75x1-008  = 
13.65. 

Proceeds=|456.75 -18.65  =  1453.10. 

Therefore  B  receives  $453.10  on  July  1.  and  the 
bank  collects  $456.75  on  Ausrust  5,  the  date  of 
maturity.  In  this  case  the  bank  computes  the 
discount  on  the  face  of  the  note  plus  the  interest. 

Tzide  Discount,  used  generally  by  manufac- 
turers and  wholesale  merchants,  is  the 'deduc- 
tion of  a  percentage  from  the  list  price  of 
merchandise.  Merchants  frequently  offer  a  dis- 
count if  goods  purchased  on  credit  are  paid  for 
before  the  debt  becomes  due,  or  a  deduction 
umy  be  made  for  cash  payment.  Moreover, 
&iter  price  lists  are  issued  the  market  value  of 
commodities  may  fall,  necessitating  changes  in 
prices  from  day  to  day. 

The  price  given  in  the  price  list  is  called  the 
^  price,  and  the  list  price,  less  the  discount, 
»  known  as  the  net  price.  When  two  or  more 
^^'^ounts  are  allowed,  the  first  discount  is  de- 
ducted, the  second  is  computed  on  the  re- 
°^*""ler  and  deducted  from  it,  and  so  on. 

•AppIicotioiM.  (1)  If  a  school  board  purchases 
*******  at  25%  off  for  cash,  what  is  paid  for  books 
Mated  at  |ioo? 

100%-25%  =  75%.       75%     of    |100  =  |75,     net 

W*»;  or  26%  of  $100  =  125,  discount.     |100-|25 
=$75. 

<*)  At  what    price   must   a   merchant    mark 

•*^  costing  $100  so  that  he  may  allow  a  dls- 

^''^^  0'  20%  from  the  marked  price  and  still 
sain  10%? 

Since  he  gains  10%,  his  sellhig  price  is  110% 
^  ^  cost  The  selling  price  is  also  20%  less 
J^  the  marked  price,  or  80%  of  it.  110%  of 
$100=1110^  selling  price. 

1110=80%  of  the  marked  price. 

?2=Ho  of  $110  =  $13.75.  100%,  the  marked 
Pn»i-100x$18.76  =  $187.50.  the  prtce  at  which 
tlie  goods  must  be  marked. 

it)  Goods  listed  at  $180  are  sold  at  discounts 
et  10%  and  6%.  What  is  the  net  price  to  be 
paid? 

100%r:li8t  price.     100%-10%  =  90%. 
W%=new  list  price.     5%  of  90%  =  4.6%. 
M%-.4.5%=85.5%»  selling  price. 
9S.5%  of  $180=; $153.90,  net  price.      s.M.w. 


DIS'CUSy  Throwing  thb,  an  athletic  exer- 
cise regarded  by  the  ancient  Greeks  as  one 
of  the  important  tests  of  an  athlete.  The  dis- 
cus was  a  round  plate  of  metal  or  stone,  twelve 
inches  in  diameter,  weighing  four  pounds 
seven  ounces. 
The  athlete 
stood  in  a 
marked  space 
nine  feet  square 
and  cast  the  dis- 
cus somewhat 
as  a  modern 
quoit  is  thrown. 
One  of  the  most 
remarkable  stat- 
ues in  the  world 
is  that  of  the  Dis- 
cobolus, or  Dis- 
cui  Thrower, 
made  in  bronze 
by  the  Athenian 

sculptor  My r on ,  ^^  DISCOBOLUS 

m  the  fifth   cen-       After  the  statue  by  Myron, 
turv    B    C      The   "^^^  discus  thrower  is  shown 
,      *     ]  at  the  moment  of  highest  ten- 

athlete     IS     seen  sion  and.   at  the  same  time, 
with  every  muscle  ^^^  moment  of  rest. 

tense,  just  as  he 

is  about  to  hurl 

the  discus.    This 

statue    has    been 

extensively    cop-      THE  MODERN  DISCUS 

ied,  one  of  the  finest  examples  in  marble  now 

being  in  the  Vatican  at  Rome. 

Modem  Discus-Throwing.  When  the  Olym- 
pic Games  were  revived  at  Athens  in  1896, 
contests  in  discus-throwing  were  introduced, 
and  from  that  time  the  sport  has  been  popular, 
both  in  Europe  and  in  America.  The  modem 
discus,  to  conform  to  ofiicial  regulations,  must 
be  of  hardwood  and  must  weigh  four  and  one- 
half  pounds.  It  is  eight  inches  in  diameter  and 
two  inches  thick  at  the  center,  and  is  bound 
around  with  a  ring  of  steel.  Discus-throwing 
appeab  to  a  far  larger  number  of  young  ath- 
letes than  does  shot  putting  or  throwing  the 
fifty-six-pound  weight,  for  the  muscular  strain 
required  is  much  less.  Proficiency  is  a  question 
of  *^  knack"  rather  than  of  great  strength. 

The  discus  thrower  stands  in  a  seven-foot 
circle,  outside  of  which  he  is  not  allowed  to 
step.  The  discus  lies  flat  against  the  palm  of 
his  hand,  and  is  merely  held  lightly  in  place 
and  not  grasped  with  the  fingers.  After  a  few 
preliminary  swings  and  a  rapid  turn  of  the 
body  the  thrower  releases  his  hold  and  the 
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discus  Btvecps  throuRh  the  air.    A  distance  of  subjectiaR  himaelf  to  undue  etnin  by  cotutsnt 

140  feet  is  a  fair  average  for  a  trained  athlete  practice,  and  an  expert  can  hurl  the  discus  all 

to  make  in  throwing  the  discus.    There  is  little  day  without  becoming  tired.    It  is  therefore  an 

or  no  danger  of  a  beginner  tiring  himself  or  exercise  that  has  much  to  commend  it. 


state  of  ill  hcalLh  not  caused  by 
(ltd  ftge.  It  exLata  nmnng  all  forma  of 
hfe,  both  animal  and  vegetable.  The  natund 
and  normal  state  of  any  living  thing  is  good 
health,  when  all  the  organs  are  in  good  condi- 
tion and  perform  their  functions  in  a  normal 
way.  An  abnormal  state,  or  ill  health,  exists 
either  when  the  actual  tissues  of  an  organ  are 
afiected  or  when  the  organ  is  unable  to  work 


properly.  Diseases,  therefore,  are 
roughly  classed  n.s  organic  and  June- 
lU)naL  In  organic  disease.^.  smpH  as 
appendicitis  or  tuberculosis,  the  tissues  of  the 
organ  become  diseased  and  in  course  of  time 
may  degenerate;  in  functional  disease,  such  as 
measles  and  nearly  all  other  fevers,  the  or- 
gans are  disturbed  as  the  result  of  changes 
elsewhere.  Frequently  organic  and  functional 
disorders  exist  side  by  side. 


Disease  in  the  Human  Body 


Modem  medicine  divides  the  c 


3  into  two  groups;  first,  those  which  exist 
in  the  body,  and  ^econd,  those  which  are  ex- 
ternal. Primitive  people  always  believed  that 
disease  was  caused  by  external  agencies.  Their 
beliefs  seem  strange  and  often  fantastic  to  us. 
The  American  Indians,  for  example,  thought 
that  disease  was  simply  a  manifestation  of  an 
evil  spirit;  they  usually  tried  to  frighten  away 
the  spirit  by  noise  or  by  charms  and  incanta- 
tions. Their  medicine-man  was  supposed  to  be 
particularly  endowed  by  the  gods  and  to  have 
great  influence  with  the  spirits.  In  our  own 
day  there  are  schools  of  science  which  regard 
disease  as  evil,  and  as  curable  either  wholly 
or  in  part  by  will  power  or  extenul  mental 
influence. 

During  the  Middle  Ages,  and  indeed  until 
comparatively-recent  times,  many  diseases  were 
believed  due  to  an  excess  of  blood,  and  the 
1  remedy  was  to  let  some  of  the 


B  of  dis-     seventeenth  centuiy  the  theory  was 


that  disease  was  sometimes  caused  by  tt£e  eo- 
trance  of  foreign  organisms  into  the  body.  It 
was  not  until  about  1676,  however,  that  the 
experiments  of  Koch,  Pasteur,  lyndall  and 
others  established  the  fact  beyond  dispute. 

According  to  the  accepted  theory,  many  dis- 
eases are  caused  by  gemw,  which  are  minute' 
organisms  of  a  vegetable  nature.  This  ourioul 
fact  is  usually  misunderstood ;  germs  are  a  form 
of  vegetable  life,  not  of  animal  life.  Tite  tiny 
organisms,  which  enter  the  body  in  a  number 
of  ways,  cause  chemical  changes,  ThcM 
changes  in  turn  produce  poisons  which  emmt 
the  obvious  signs  of  disease,  such  as  few, 
delirium,  depression,  nausea  and  convuleiani. 
The  poisons  also  prevent  the  organs  from  wak- 
ing properly  and  thus  cause  disease.  To  prove 
positively  that  a  disease  is  caused  by  genm 
it  is  necessary  to  prove  three  facts: 


blood  I 


I  A  certain  Berm  r 


t  always  be  found  ti 


1   out   of   the   body.     Ordinarily   the      connection  with  the  dlseam  In  question. 


sicker  the  person  was,  the  more  blood  he  had 
to  Iose--a  principle  which  saved  few  lives.  In 
the  course  of  time  all  disease  was  recognised 
as  due  to  natural  causes,  but  the  nature  of 
these  and  their  treatment  is  still  a  matter  of 
controversy.  For  further  details,  see  MEniaNS 
AND  Druqh. 
Geta  Theory  of  Disease.     As  early  as  the 


(!)  It  should  not,  afl  a  general  thloc,  be  fooDd 

(3)  It  must  be  possible  to  make  a  pure  cultnrs 
— that  Is.  to  ^ow  this  verm  entirely  apart  froBi 
any  ottier  germs.  This  culture  must  be  able  to 
Inoculate  animals  with  the  dlseaiie. 

The  most  important  diseases  that  l»Ta  bees 
proved  to  be  germ  diseases  are  ftTithnWf,  Hp^ 
theria,    influenia,    leprov> 
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numia,  infantile  ps^yBia,  tetanus,  tjrphoid 
ferer  and  tuberculosis.  There  are  a  few  others 
which  have  some  of  the  characteristics  of  germ 
diseases,  but  their  nature  is  still  in  doubt. 
Among  these  are  measles,  smallpox  and  whoop- 
ing eough.  See  Bacteria  and  Bacteriology. 

Modem  investigation  seems  to  point  to  the 
faet  that  every  infectious  or  contagious  dis- 
ii  due  to  some  germ,  and  that  each  dis- 
is  produced  by  only  one  kind  of  germ.  A 
dmaae  cannot  arise  until  the  germ  has  entered 
the  body.  Every  germ  disease,  therefore,  must 
be  preceded  by  another  case  of  the  same  disease. 
In  this  fact  lies  the  hope  and  the  suggestion  of 
a  method  for  lessening,  if  not  of  completely 
extenninating,  such  diseases.  If  the  particular 
microbe  of  each  disease  is  discovered,  the 
conditions  which  make  its  further  existence 
possible  can  be  studied.  The  information 
gained  would  make  it  possible  in  almost  every 
case  to  prevent  the  development  of  the  germs 
in  the  body.  Even  in  those  diseases  which  still 
baffle  science,  the  presence  of  germs  has  led 
to  steps  for  preventing  the  spread  of  the  dis- 
ease. Isolation  hospitab  are  the  principal 
iiKans  for  preventing  epidemics,  but  the  use 
0^  antiseptics  is  also  noteworthy  (see  Anti- 
WTic).    In  fact,  the  discovery  that  wounds 


and  cuts  could  be  saved  from  infection  by 
cleanliness  and  antiseptics  was  one  of  the  great- 
est advances  made  by  modem  medicine. 

Germs  in  the  Human  Body.  The  human 
body  is  continually  at  war  with  all  kinds  of 
germs,  and  it  is  only  when  its  defenses  are 
broken  down  that  the  germs  can  attack  the 
interior  of  the  body.  The  strongest  defense 
that  the  body  has  is  the  skin.  Under  normal 
conditions  it  is  practically  impossible  for  a 
germ  to  pass  through  the  skin  into  the  body. 
If,  however,  there  is  a  cut,  or  a  scratch,  or  any 
kind  of  an  abrasion  on  the  skin,  there  is  an 
easy  opening  for  invasion. 

There  are  other  openings  of  the  body  that 
offer  easy  access.  Most  germs  enter  the  system 
through  the  mouth,  the  nose  or  the  eyes. 
These  are  all  lined  with  mucous  membrane, 
which  is  very  easily  infected.  Once  the  germs 
do  get  into  the  body  they  usually  increase  rap- 
idly in  numbers,  and  unless  their  growth  is 
checked  they  destroy  the  tissues  or  produce 
poisons,  technically  called  toxins.  The  blood 
can  rebuild  the  tissues,  if  the  person  is  strong 
enough,  and  the  white  corpuscles  in  the  blood 
help  to  destroy  the  poisons.  The  blood  itself 
and  the  pores  of  the  skin  also  carry  off  some 
of  the  toxic,  or  poisonous,  products.  j.h.k. 


Diseases  of  Animals 


^lumals  are  subject  to  many  of  the  diseases 

which  afflict  man,  pneumonia  and  tuberculosis 

hong  prominent  among  them.     Animal  dis- 

*8M  may  be  classed  under  five  heads,  as  fol- 
Iowb: 

1-  lofectioos  Diseases.  Among  these  are  an- 
"'Vi  cattle  plague,  dog  distemper,  hoof  and 
"aouth  disease,  fowl  cholera,  hog  cholera,  rabies 
•od  tuberculosis.  These  are  generally  regarded 
^  ^e  most  dangerous  of  animal  diseases,  be- 
*^  whole  herds  may  be  affected.  In  many 
^■•b  the  animals  die,  and  in  others  they  must 
be  slaughtered  to  prevent  the  spread  of  epi- 
^niics.  The  origin  and  cure  of  many  of  these 
iiuectious  diseases  are  still  unknown,  and  it  is 
'^^^'^orthy  that  cleanliness  and  perfect  sanita- 
"<*  do  not  prevent  them.  Special  care  should 
^  ^en  to  prevent  infectious  disease  among 
™^  cows,  because  their  milk  is  almost  sure 
*o  be  diseased  and  to  cause  sickness  among 
'^waum  beings  who  drink  it. 

«•  Poiaon  Diseases.  Many  animals  are  poi- 
'^^  by  mineral  substances,  such  as  arsenic, 
^^pP^>  lead,  phosphorus,  mercury  and  zinc. 
^^  itiult  of  such  poisoning  is  usually  death. 


Then,  too,  though  it  may  seem  strange,  there 
are  many  plants  or  plant  products  which  poison 
animals.  Among  these  are  opium,  strychnine, 
hemlock,  larkspur  and  the  famous  loco-weed. 
A  ''locoed"  horse,  for  example,  may  die  or 
simply  run  wild  and  become  useless.  Snake- 
bites and  bee-stings  are  also  poisonous,  to  a 
greater  or  less  degree,  to  all  animals. 

3.  Constitutional  Diseases.  Under  this  head 
are  classed  such  diseases  as  diabetes,  scurvy 
and  a  few  other  diseases,  all  of  which  also  affect 
human  beings.  They  are  far  less  common  than 
the  infectious  or  poison  diseases. 

4.  Organic  Diseases.  This  class  comprises  all 
diseases,  such  as  pneumonia,  which  affect  the 
organs.  Heart  disease  and  various  disorders 
of  the  digestive  system  are  common.  Some 
organic  diseases  are  also  infectious. 

5.  Diseases  Due  to  Parasites.  Almost  every 
species  of  animal,  especially  when  domesticated 
by  man,  is  subject  to  the  attacks  of  parasites. 
Domestic  animals  usually  have  worms  in  larger 
or  smaller  numbers,  but  it  is  only  when  they 
become  numerous  that  their  presence  affects 
the  general  health.    Tapeworms  cause  nodular 
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disease  of  fowls,  and  trichina  causes  trichinosis 
of  ho^.  The  latter,  like  many  other  diaeaaes, 
may  attack  nian.  Sbeep  are  particularly  sus- 
ceptible to  worms,  and  many  flocka  are  de- 
stroyed by  the  lung  and  stomach  worms  and 
by  the  Suke'Worm,  which  affects  the  liver. 
Mange  in  all  unimala  is  caused  by  a  tiny  para- 
site, the  mite  (see  Mites),    There  are  a  few 
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flies,  notably  the  horse-fly,  the 
acrew-worm  fly.  which  spend 
short  lives  as  parasites.  Some 
ities  of  these  fly-parasites  ha 
but  usually  they  merely  cause 
temporary  depreHsioD  due  to 
Ticks  and  fleas  are  also  ertn 
but  not  usually  dangerous. 


Diseases  of  Plants 


It  has  been  only  in  rec«Qt  years  that  the 
importance  of  plant  diseasea  as  related  to 
agriculture  and  to  general  economic  conditions 
has  been  recognised.  Millions  of  dollars  are 
lost  each  year  through  rust  and  other  diseases. 
Wheat,  potatoes  and  grapes  are  among  the 
crops  which  seem  to  suffer  most.  The  easiest 
way  to  learn  the  chief  facts  sbout  plant  dis- 
:  to  divide  them,  according  to  their 
into  four  groups.  Diseases  are  due  to 
(I)  fungi;  (2)  bacteria;  (3)  insects;  (4)  func- 
tional disturbances. 

1.  Fungi.  The  diseases  due  to  fungi  (which 
see)  are  the  commonest  and  most  destructive. 
Practically  every  Uving  thing  in  the  vegetable 
kingdom  is  euMeptible  to  fungi,  eitiier  through 
the  roots,  leaves,  stem  or  fruit,  and  sometimes 
through  all  of  them.  The  seeds  or  spores  are 
tiny,  and  are  carried  everywhere  by  the  winds, 
which  thus  spread  the  disease.  The  method 
of  attack  vanes.  Some  fungi,  usually  called 
wound-fungi,  can  enter  the  plant  only  through 
a  bruise  or  cut  in  the  skin.  Borne  irritate  the 
plant's  gkm  and  cause  fermentation,  which 
dissolvea  an  opening,  and  still  others  worm 
their  way  through  the  pores.  Once  the  fungi 
get  a  footinj!,  the  disease  spreads  rapidly, 
either  stunting  the  plant  or  causing  knots, 
warta  or  other  peculiar  swellings.  Some  of 
the  beat-known  fungi  are  potato  rot,  smut 
or  rust,  grape  rot,  mildew  and  scab. 

2  Bacterial  Diseaaea.  These  are  usually 
and  quickly  fatal.  The  only  way  to  prevent 
an  epidemic  is  to  destroy  any  infected  plant 
,he  disease  becomes  evident.  The 
bacteria  cater  the  plants  at  any  part,  and 
spread  rapidly  through  the  entire  structure. 
The  blight  of  peats,  cabbage  rot,  brown  rot  of 
potatoes  and  tomatoes  and  various  diseases  of 
com,  celery  and  apples  are  of  bacterial  origin. 
Until  recently  the  bacterial  nature  of  these 
s  has  been  disputed,  but  is  now  generally 
iwledged. 

^Diseases  CatiMd  by  Insects.  Ftanta  in 
I   or  under  other  artificial  culture 


are  more  likely  to  suffer  from 
plants  groning  under  natural  cc 
plants,  however,  are  attacked 
eases,  even  when  growing  und( 
tions.  Phylloxera,  which  attai 
grape  vines,  is  the  worst  of  th 
year  it  lays  waste  many  rich 
Germany  and  other.  Euro] 
Aphides  and  eel  worms  are 
oranges,  cucumbers,  roses,  caru 
plants.    See  Phylloxeba;  Apb 

4.  Functional  Diatnrbancu. 
nically  known  as  diseases  due 
causes.  In  other  words,  they  t 
ference  with  the  normal  functii 
Too  much  or  too  little  water,  I 
the  commonest  of  these  causet 
affect  the  whole  plant  and  i 
The  remedies  for  the  diseases  i 
only  problem  is  to  find  out  i 
wrong  with  the  plant. 

t    Ne« 

Mulr  e 

O0V.  For  plant  dtseases,  consu 
eaiei  of  Ctiltivated  Plants  and  7 
diaeaaea,  Mayo'a  DIteaaea  of  Ani 
RrlBtvd  SubJvetB.  Tlie  folio 
these  volumes  deal  either  with 
□r  with  some  topic  closelv  relati 
one  of  diaease,  all  relatlnK  to  thi 
Abscess  Can  car 


Adenoids 

Canker 

Catalep 

Angina  Pectoris 

Catarac 

Aphasia 

Apoplexjr 

Chllblal 

Aaph)'i[|atlon 

Asthma 

Colds 

Aatlsmatlsm 

Colic 

Atrophy 

Coma 

Bacteria  and 

Cough 

Bacteriology 

Croup 

Blindness 

Dlabete 

Brlghfa  Disease 

Dip  h  the 

Dropsy 

Bunion 

Dyspepi 

Bums  and  Scalds 

Bcseroa 
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NephrltU 

Epidemic 

NeuralUa 

Epilepsy 

NeuraHthenla 

BryslpolBB 

Neuritis 

Falntliw 

Neurosis 

Fwrer 

Neurotic 

Frortblto 

Nightmare 

Ouicrena 

Palpitation  ot  the  Heart 

Gaatritla 

Paralysis 

Gollor 

Parasitic  Diseases 

Oout 

Pellagra 

rUyFsrer 

Peritonitis 

Plague 

Hernia 

Pleurisy 

RlcGoush 

Pneumonia 

HlTes 

Quinsy 

Hydrophobia 

HyMerls 

Rickets 

Immunity 

Saint  Vltuss  Dance 

Infujt  Mortality 

Scarlet  Fever 

tnlHieua 

Scrofula 

Inmtilty 

Scurvy 

Irunmnbt 

Seasickness 

Itch 

Sleeping  Sickness 

JauDdtea 

Smalltuz 

Spurn 

laimBltta 

Squinting 

L«ulPotaonln« 

L^ro^ 

Tie  Douloureux 

Lockjiw 

Ucomotor  Ataxia 

TrteWna 

LumDato 

Lun«, 

Umu 

Typhoid  Fever 

JUUrt, 

XtUlM 

Varicose  Veins 

VMIlWltl. 

Vertigo 

«"ion«nla 

Vomiting 

Whooping  Cough 

jjwpu 

Wounds 

"wwaa 

Yellow  Fever 

Se«,    also,     related 

llatB    under    AobicultuhB, 

*bh«Bd  Animal  DUie 

^ISHfFBCT'AHTS,     ceitaiQ    aubstancea 

••ucli  poancm  the  power  of  destroying  diaease 

'^'^ta.    The  term  ia  derived  from  two  Latin 

*cttt]a  meaning  witkoiU  infeelion.    In  cases  of 

*"*ne«e  of  an  infectious  nature  such  as  diph- 

**ia,  Bcarlet  fever,  typhoid,  measles,  smallpox 

7^^  others,  the  greatest  importance  ia  attached 

ttte  thorough  disinfection  of  everything  that 

~r*    k>«en  uaed  by  or  brought  in  contact  with 

*®    P«tient.     One- of  the  most  reliable,  most 

^'^V  obtained  and  cheapest  disinfectants  ia 

,  ^**"wie  o/  ItTne,     A  mixture  of  six  ounces  of 

^  chloride  in  a  gallon  of  water  will  be  found 

T^^cienlly  powerful  to  destroy  virulent  germs 

"~  «Urty  minutes.    Carbolic  add  is  widely  used, 

™^  demands  great  care  in  handling.    Cretol, 

IWoduct  of  coot  tkr,  is  now  regarded  as  a  very 

'^•ble  dinnfeetuit.     Formaldehyde    ia    alao 
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effective,  and  may  be  uaed  in  powdered  form 
or  as  a  gas  (see  Fumigation).  For  cleansii^ 
and  purifying  sinks,  drains  and  water  pipes  a 
solution  of  jiermanganate  of  poUuh  proves 
valuable.  Surgeona'  instruments  are  steriliied, 
or  disinfected,  by  exposure  to  formaldehyde 
gas  or  by  boiling  in  water  to  which  a  little 
biearbonale  of  soda  has  been  added.  Another 
practical  and  useful  disinfectant  is  iodine.  See 
Antisbptic;  DiaEASB. 

DISRAEU,  dizTo'li,  Ben/amin,  Earl  of 
Beaconsfield  (1804-1881),  a  great  English  states- 
man aikd  author,  the  only  Jew  who  has  been 
Prime  Minister  of  Great  Britain.  He  was  the 
eldest  son  of  laoao  Disraeli  (I77ft-I848),  a  well- 
known  man  of 
letters,  who, 
with  hia  entire 
f  &m  i  1  y,  re- 
nounced Judaiam 
in  1817  and  was 
baptised  into  the 
Church  of  Eng- 
land. After  an  ^ 
indifferent  achool- 
ing  young  Benja- 
min worked  from 
his  seventeenth 
to  hia  twentieth  DISRABU 

year  in  a  London  solicitor's  office,  and  was  then 
in  1824  entered  at  Lincoln's  Inn  to  atudy  law. 
That  profeaaion,  however,  proved  distasteful  to 
him,  and  with  the  encouragement  of  several 
literary  friends  he  completed  a  novel,  Vivian 
Grey,  which  was  a  succeaa.  It  woo  for  him  an 
entry  into  the  most  exclusive  literary  and  social 
circles,  and  made  him,  at  the  age  of  twenty-two, 
the  hero  of  the  hour. 

During  the  next  decade  Diaraeli  continued 
to  write  at  intervals,  and  he  alao  entered  polit- 
ical life.  In  1S37  he  was  elected  to  Parliament 
as  a  Tory,  having  been  unsuccessful  in  several 
previoua  attempts,  and  within  three  weeks  after 
his  entrance  he  attempted  a  speech  on  an 
Irish  election  petition.  With  his  foppish  cloth- 
ing, hia  fanta^ic  speech  and  extravagant  ges- 
tures, he  presented  a  ludicrous  figure,  and  the 
douse  laughed  him  down;  but  before  taking 
his  seat  he  exclaimed,  "I  shall  ait  down  now, 
but  the  time  ia  coming  when  you  will  hear  me." 
Meanwhile,  he  had  not  turned  from  literature, 
through  which  he  continued  to  voice  bia  politi- 
cal principles.  In  the  novels  Coningsby  and 
Sybil,  noteworthy  for  the  brilliant  character 
pictures,  thinly  disguised,  of  public  men  of  hia 
day,  he  urged  adoption  of  the  reform  program 
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advocated  by  the  Young  England  party,  of 
which  he  was  a  member  and  in  later  days  the 
leader. 

In  his  early  years  in  politics  he  was  a  rigid 
protectionist,  and  in  1846,  when  Peel  advocated 
the  repeal  of  the  Com  Laws,  Disraeli  attacked 
him  in  many  bitter  speeches.  I^ater  he  aban- 
doned his  protectionist  principles,  stating  by 
way  of  apology  that  he  thought  the  needs  and 
feelings  of  the  nation  had  changed.  His  first 
official  position  was  that  of  Chancellor  of  the 
*  Exchequer,  which  he  held  in  1852  and  three 
times  subsequently,  and  in  1868  he  succeeded 
the  Earl  of  Derby  as  Prime  Minister.  Shortly 
after  he  took  office  his  party  was  defeated  at 
the  elections,  but  he  was  again  in  power  from 
1874  to  1880. 

As  Prime  Minister.  One  of  Disraeli's  earliest 
acts  as  Prime  Minister  was  to  introduce  certain 
of  the  reforms,  such  as  poor  laws  and  factory 
legislation,  which  he  had  advocated  in  his  nov- 
els. The  most  noteworthy  feature  of  the 
administration,  however,  was  its  imperialistic 
foreign  policy.  The  purchase  of  the  Sues  Canal 
shares,  the  proclamation  of  Queen  Victoria  as 
Empress  of  India,  and  the  thwarting  of  Russia 
in  1878  in  its  designs  on  Turkey  were  the  most 
memorable  acts  of  his  Ministry.  In  1876  he 
was  created  Earl  of  Beaconsfield. 

His  Character.  Disraeli's  personality  has 
always  remained  more  or  less  of  a  msrstery. 
In  his  own  day  there  were  few,  if  any,  who 
pretended  to  understand  his  character,  and  stu- 
dents of  his  life  have  been  baffled  at  every  turn 
by  apparently  inexplainable  acts  or  character- 
istics. This  is  perhaps  best  explained  by  the 
fact  that,  devoted  as  he  was  to  England,  he 
was  in  no  sense  an  Englishman,  but  was 
Oriental  in  his  ideals  and  tastes  and  in  the 
theatrical  touch  which  was  evident  in  every- 
thing he  did.  No  public  man  of  his  generation, 
however,  left  a  stronger  impression  on  the 
popular  mind  of  England  or  has  been  remem- 
bered with  more  lasting  afifection.  The  anni- 
versary of  his  death,  April  19,  is  still  celebrated 
in  England  as  "Primrose  Day";  the  primrose, 
for  some  unaccountable  reason,  is  popularly 
supposed  to  have  been  his  favorite  flower,    w  j.z. 

DISTEM'PER,  an  infectious  and  contagious 
disease  which  attacks  various  animals,  and 
causes  the  death,  especially  of  many  young 
dogs.  Animals  over  three  years  old  are  rarely 
affected.  It  is  caused  by  a  germ  which  pro- 
duces catarrhal  inflammation,  and  is  found  in 
the  lungs,  nose,  eyes  and  nervous  systems  of 
-nunab.    The  symptoms  of  the  disease  vary 


according  to  the  organ  in  which  it  settles.  The 
first  signs  of  distemper,  however,  are  loss  of 
appetite,  fatigue,  trembling,  chills  and  a  dry, 
hot  nose.  Other  and  later  ssrmptoms  are  wat- 
ery and  inflamed  eyes,  sneesing,  itching  of  the 
nose,  coughing,  restlessness,  red  spots  on  the 
skin  and  loss  of  weight. 

Treatment.  To  check  and  cure  the  disease, 
the  animal  should  be  placed  in  a  clean,  warm 
place  free  from  draughts,  and  be  carefully 
nourished  with  milk  and  strong  meat  broth  in 
which  the  yolk  of  an  egg  has  been  beaten.  Ac- 
cording to  the  organ  especially  affected,  various 
other  measures  must  also  be  taken.  If  the  eyes 
are  inflamed  they  should  be  washed  with  a  five 
per  cent  solution  of  boric  acid  or  a  one  per 
cent  solution  of  carbolic  acid.  If  the  digestive 
tract  is  affected  one-grain  doses  of  calomel 
three  times  a  day  bring  relief.  For  coughing, 
two  grains  of  compound  licorice  powder  two  or 
three  times  a  day  will  be  foimd  effective. 

Horses,  mules,  cats,  wolves,  hyenas  and  mon- 
keys are  also  subject  to  forms  of  this  disease. 
If  domestic  animals  are  attended  to  at  the 
first  sign  of  infection,  warmth  and  careful 
nourishment  will  effect  a  cure. 

DISTILLATION,  di8 tila' 9hun,  That  water 
left  exposed  to  the  air  will  disappear  by  diying 
up  is  a  familiar  fact.  The  warmer  the  water 
the  more  rapidly  will  it  "dry  up,"  but  when 
this  happens  the  water  is  not  annihilated.  It 
has  simply  changed  into  a  gas,  that  gas  which 
we  call  ivater  vapor,  or  steam.  The  word  evap- 
oration, applied  to  the  drying  up  of  water,  is 
a  very  appropriate  one.  When  water  is  boiling 
it  forms  the  same  gas.  The  clear  space  just 
above  the  spout  of  a  boiling  kettle  is  filled 
with  this  water  vapor.  The  cloud  which  we 
see  above  the  clear  space  consists  of  droplets 
of  water,  which  have  been  formed  by  the  cool- 
ing of  the  gas.  We  say  that  the  gas  has  con^ 
densed  into  liquid  water.  In  the  ordinary 
boiling  of  a  kettle  of  water,  however,  not  all 
of  the  water  vapor  by  any  means  condenses 
into  liquid  droplets;  even  many  of  the  droplets 
which  are  formed  evaporate  again  if  the  air 
of  the  room  is  warm  and  dry.  If  we  invert  a 
cold  milk  bottle  or  fruit  jar  above  the  spout 
of  the  kettle,  a  larger  proportion  of  the  gas 
will'  condense,  and  we  may  be  able  to  cotiect 
enough  of  the  condensed  water  to  drop  or  run 
in  a  little  stream  from  the  mouth  of  the 
bottle.  A  still  larger  quantity  will  be  ob- 
tained if  we  arrange  to  keep  the  bottle  cool 
by  wrapping  a  wet  towel  around  it. 

The  process  of  boiling  a  liquid,  such  as  water, 
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■nd  coDdenaing  the  vapor  which  it  forms  ia 
cftlled  dittUltUioti.  In  the  above  ex&mpie,  the 
mter  collected  in  the  niillc  bottle  ia  dittilled 
aater.  Distillation,  it  will  be  noted,  embracea 
the  two  processes  of  etMiporalion  and  eoTtderuo- 
liim.  Water  is  aometimes  distilled  to  purify  it. 
If  the  original  water  contains  salt  (or  any  other 
substance)  that  does  not  evaporate  at  the  boil- 
ing temperature,  that  substance  will  remain  io 
the  kettle.  The  distilled  water  will  not  be 
salty.  The  natural  purification  of  water  by  dis- 
tillation is  cooBtantly  proceeding  on  a  grand 
scale.  Water  ia  evaporated  from  the  sea,  from 
the  soil  and  from  the  leaves  of  trees  and  plants. 
The  water  vapor  so  formed  ia  recoudensed  into 
clouds  and  mists  and  dew.  Rain  and  dew  are 
forms  of  naturally-distilled  water. 

The  apparatus  for  distilling  is  called  a  still. 
It  has  three  essential  parts:  (1)  the  boiler,  or 
receptacle  to  bold  the  liquid  after  distillation; 
(3)  the  conderuer,  in  which  the  vapor  is  cooled 
to  reconvert  it  into  liquid;  (3)  the  retort,  in 


In  this  kind  of  atlll  a  In  the  holler,  b  Is  the  re- 
tort tor  collecting  the  distilled  liquid,  c  In  ths  pipe 
iMdln*  from  a  to  b,  and  d  la  the  condenser, 
tnnni^  which  the  tube  o  pasaes.  surrounded  by 
runnlns  t^ld  water. 

whidi  the  distilled  liquid  (the  distillate)  ia 
<^ected.  In  our  experiment  the  kettle  was 
^  boiler,  the  cooled  bottle  the  condenser,  and 
*  tfass  held  under  the  mouth  of  the  bottle 
^•"uld  constitute  a  retort.  The  aacompany- 
I'B  diagram  (Fig.  1)  shows  the  parts  of  a 
""iple  still.  In  large  stills  the  condenser 
'*'*'ly  consists  of  a  long  pipe  coiled  in  a 
'P'fKi  and  immersed  in  a  tank  through  which 
*"'"*    water  is  constantly  running  (Fig.  2). 

n-^ctianal  Distillation.  As  a  rule  it  is  not 
^?*^l*le  to  separate  two  liquids  by  a  simple 
™^Uatioti.  Although  alcohol,  for  instance, 
?wl8  «  172"  F.  (forty  d^rees  below  the  boil- 
•"S  Point  of  water),  water  will  evaporate  fairly 
**^r  at  that  temperature.  If,  then,  we 
tK«  &  mixture  of  alcohol  and  water  and  can- 
^c*  the  vapor,  the  product  obtained  will  con- 
.     114 


9  DISTILLATION 

tain  water  as  well  as  alcohol.  But  the  di»- 
tillate  collected  at  the  first  wiU  have  a  much 
la^er  proportion  of  alcohol  than  the  liquid 
in  the  retort.  So  by  collecting  the  distillate 
in  fractioiu,  we 
can  partially  sep- 
arate the  two 
liquids.  By  re- 
distilling each  of 
the  fractions  we 
can  carry  the  sep- 
aration further. 
Fractional  distil- 
lation is  made  use 
of  in  distilleries, 
and  the  propor- 
tion of  alcohol  in 
diitilled  liquors, 
such  aa  brandy, 
whisky  and  rum, 
is  always  much 
greater  than  in 
liquon  (such  as 
wines  and  beers) 
made  without 
distillation. 
Petroleum 


[   pipe 


boiler ; 

called  the  looi  .,  _...  ._  ..  . 
«m»,  i.  .noth.r  rwfMhrl'.SS.rSS 
industry  in  which  tank  o;  d  Is  the  retort  (or  n- 
frutioB.1  dM-  «•'■""  •>"  "•"""  """"'• 
lation  plays  a  very  important  part.  Petroleum 
(which  see)  is  a  mixture  of  a  great  many  Bub- 
stances.  By  fractional  distillation  it  is  sepa- 
rated into  a  number  of  fractions,  which  are 
used  for  different  purposes.  The  first  fractions 
obtained  in  distilling  petroleum  are  naphtha 
and  beniine.  Next  comes  gasoline,  afterwards 
kerosene,  and  then  heavier  oib  which  are  used 
as  fuels  or  for  lubricating  macbineiy.  All  of 
these  fractions  are  still  mixtures  of  different 
substances,  but  the  original,  very  complex  mix- 
ture has  been  sufficiently  separated  to  yield 
a  number  of  useful  products.  In  a  similar 
manner  a  number  of  useful  products  are  ob- 
tained from  coal  tar. 

Destructive  Distillation.  In  simple  distilla- 
tiOD  and  in  fractional  distillation,  no  new  sub- 
stances are  formed.  Those  present  are  merely 
separated,  completely  or  partially.  The  term 
destructive  dixtUlation  is  applied  to  processes  in 
which  new  substances  are  produced.  When 
wood  is  heated  in  closed  boilera,  charcoal, 
acetic  acid,  wood  alcohol  and  acetone  are  pro- 
duced, together  with  water  and  some  gases. 
When  coal  is  similarly  treated,  coal  gas,  ammo- 
nia, coal  tar  and  coke  are  obta.\&e<i.    "^V^ub 
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substances  were  not  present  in  the  original  eo^ 
or  wood.  They  have  been  produced  by  the 
decomposition  of  the  aubslances  originally 
present.  Destructive  distillation  is  therefore 
a  chemical  process,  while  simple  and  fractional 
distillation  are  purely  physical,  j,r.s. 

Related  SnbJeMa.     This    topic    may    be    rol- 
lowed  (urther  by  reference  to  Cbe  topics  In  these 
volumes  which  are  named  below : 
Coke 


Gasoline 
Petroleum 
Wood  Alcohol 


Acetic  Add 
Alcohol 
Carbon 
Charcoal 

Coal  Tar 

DISTILLED  LIQDOBS,  thoee  alcoholic 
liquors  which  are  manufactured  by  fermentO' 
tioD  and  distillation.  Most  of  the  common 
distilled  liquon,  such  as  rum  and  whisky,  are 
made  directly  from  com,  wheat  and  other 
grains,  or  from  potatoes.  The  grain  is  ground 
and  soaked  in  warm  wat«r,  forming  mmh. 
Yeast  is  then  added,  and  the  mash  is  allowed 
to  ferment,  forming  wort,  from  which  the  spirit 
is  distilled.  The  first  product  contains  impuri- 
ties from  which  the  spirits  ore  separated  by 
re-distillation.  The  purification  is  generally 
known  as  the  process  of  recliJi/iTig.  Brandy  is 
made  by  distilling  wine.  The  production  of 
distilled  liquors  in  most  countries  of  the  wodd 
is  an  extensive  buBioeae,  but  one  which  ia 
steadily  decreasing  in  volume.  Including 
commercial  alcohol,  it  amounts  in  the  United 
States  to  about  194,000,000  gallons  a  year,  and 
the  revenue  derived  from  it  by  the  govern- 
ment is  about  SI60,000,000  a  year.  Peoria,  111., 
is  the  largest  manufacturer  of  distilled  liquors 
in  the  world,  and  the  revenue  paid  by  the  dis- 
tilleries  of  that  city  to  the  United  States 
previous  to  1916  was  more  than  enough  to 
build  the  Panama  Canal. 

Canada  manufactures  about  6,500,000  gallons 
of  distilled  liquors  per  year,  from  which  the 
Dominion  derives  a  revenue  of  nearly  S9,500,- 
000.  See  Whiskt,  Brandy,  Rum,  and  other 
liquors  of  common  manufacture;  also  Imternai. 
Revenue;  Distillation. 

DISTBJCT  OF  COLUHBIA,  the  official  name 

of  the  seat  of  government  of  the  United  States. 

It  occupies  a  tract  of  land  ceded  by  the  state 

of  Maryland,  containing  about  seventy  square 

miles  on  the  north  side  of  the  Potomac  River, 

about  100  miles  from  its  mouth  and  forty  miles 

■outhwest  of  Baltimore.  The  District  originally 

j^ta^uded  also  about  thirty  square  miles  ceded 

^^^H|  state  of  Virginia,  in  which  is  the  present 

^^^^  Uemndria.    Gera^etown  i 
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were  included  in  the  Maryland  grant.  The  lat- 
ter is  said  to  have  been  the  site  of  the  famous 
Indian  village  of  Powhatan,  visited  by  Captain 
John  Smith  in  1608.  The  scenery  of  the  Dis- 
trict back  from  the  river  is  very  picturesque. 
The  climate  is  mild,  but  is  subject  to  violent 
changes  of  temperature. 

The  population  in  1800  was  14,000;  in  IQIO 
it  was  331,000,  of  which  about  100,000  were 
colored.  According  to  an  estimate  of  the  Cen- 
sus Bureau,  it  had  a  population  of  383,080  in 

igie. 

Government.  The  present  form  of  govern- 
ment in  the  District  of  Columbia  was  inaugu- 
rated in  1878,  The  governing  body  consists 
of  three  commissioners,  who  devote  their  entire 
time  to  the  public  service.    They  are  selected 


DISTRICT  MAP 
(at  National  Park. 
<  b )  Naval  Observatory. 
fo}  Soldiers'  Home  Park. 
id)   ArllDKton  National  Cemetery. 

by  the  President,  with  the  approval  of  the  Sen- 
ate. Two'  are  chosen  from  civil  life  and  hold 
office  three  years;  the  third  is  an  officer  of  the 
corps  of  engineers  of  the  United  States  army 
with  a  term  of  office  not  exceeding  four 
Congress  passes  all  laws  for  the  oontrtd  of 
District.  Half  the  expenses  of  the 
are  paid  by  Congress,  the 
taxation. 
The  District  was  organiied  solely  as  the 
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of  tbe  natiouaJ  government,  and  the  people 
residing  in  it  have  do  vote.  Government  em- 
ployees retain  their  former  placea  of  residence 
for  voting  purposes,  and  many  of  them  travel 
long  distances  to  vote  at  important  elections. 
So  that  they  may  not  lose  all  influence  in  their 
local  affairs,  the  citiiena  have  formed  a  number 
of  asM>ciations  which  diacuas  municipal  needs. 
These  they  present  to  Congress  with  petitions, 
which  usually  exert  considerable  influence  on 
that  body.  In  February,  1917,  after  years  of 
effort,  CoDfcreas  passed  a  law  making  the  Dis- 
trict prohibition  territory,  the  measure  to  take 
effect  November  1  of  the  same  year. 

Hlatory.      Shortly   after  the  Revolutionary 
War  the  Congres  of  the  young  republic  found 
it  necessary  to  secure  a  place  in  which  to  es- 
tablish a  permanent  home  for  the  government. 
There  were  several  important  offers  made,  but 
it  was  not  until  July  16,  1790,  that  Congress 
voted  to  accept  the  tract  on  the  Potomac.    Of 
Uiia  land  Maryland  ceded  0925  square  miles 
and  Virginia  30.75  square  miles.    George  Wash- 
ington, then  President,  was  authorized  to  select 
the  site  for  the  Capitol,  anywhere  between  the 
mouths  of  the  Cont^ocheague  and  the  eastern 
waoch  of  the  Potomac.    Commissioners  were 
appointed    in    1791,  and    Major   L'Enfant,   a 
*^ench  engineer,  was  employed  to  draw  up 
l^*ae  for  the  capital  city.    This  he  did  on  such 
*  far-seeing  scale  that  Washington  is  to-day 
_^e  of  the  most  beautiful  cities  in  the  world. 
'h^  commissioneis  christened  the  Federal  Dis- 
Wct.  the  "Territoiy    of   Columbia"    and    the 
•^J^ital  the  "City  of  Washington."    The  dis- 
*^t  was  divided  into  two  counties — Washing- 
'°**      (Md.)  and  Alexandria  (Va.).     Later  the 
^^*»e  was  changed  to  District  of  Columbia. 
^^*»  December,  1800,  Congress  held  its  first 
■"■^ion  in  the  new  Capitol.    The  first  President 
t-^^**  inaugurated  in  Washington  was  Thomas 
'^"'^reon,   in    1801.     Mr.  Jefferson    was   very 
~**»ocratic,  and  it  is  recorded  of  him  that  on 
^^     ^y  of  his  inauguration  he  rode  unattended 
^^^^^aahir^ton,  tied  his  horse  to  the  fence  of 
7®^   and  entered  the  Senate  chamber  alone  to 
~^^  the  oath  of  office.    In  the  course  of  time 
"^      great  buildings  necessary  for  conducting 
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the  government  were  erected;  but  as  they  were 
all  on  the  Maryland  aide  of  the  Potomac,  the 
people  of  Virginia  became  dissatislied  and 
asked  that  the  tract  of  land  they  had  donated 
be  returned  to  them,  which  was  done  in  1846. 
In  1895  the  city  of  Georgetown  became  a  part 
of  the  greater  city  of  Washington.        K.A.a. 

DIVBR,  or  LOON,  is  a  name  given  to  a 
number  of  water  birds  which  are  skilful  divers, 
especially  those  related  to  grebes.  Loons,  or 
great  northern  divers,  breed  from  the  Northern 
United  Stat«B  to  the  Arctic  Circle,  and  most 
small,  lonely,  interior 
lakes  within  that  t 
have  at  lea^l 
two  pairs  of  li 
itig  the 

are  about  thirty-six 
inrlies  long,  with  black 
bfieks  and  wings  spot- 
ted with  white,  their 
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heads  and  necks  being  glossy  black  and  green, 
the  latter  with  a  collar  of  white  streaks.  The 
tails  are  short,  but  well  formed ;  the  feet  are 
black  and  webbed.  They  are  really  the  largest 
and  handsomest  of  diving  birds,  but  their  un- 
canny screams,  sometimes  resembling  rough, 
jeering  laughter,  are  far  from  musical,  and  sug- 
gested the  name  loon,  although  they  are  by  no 
means  stupid.  The  slang  phrase  loony  was  not 
derived  from  the  name  of  this  bird,  as  many 
suppose,  but  from  the  word  lunatic. 


aOW  THE  I/>ON  QETS  HIS  DINNER 


DIVIDE  IS 

These  birds  feed  chiefly  on  fieh  for  which 
they  dive  Their  flesh  is  dark  and  tough  but 
they  are  aometimea  killed  for  food  The  black- 
throated  loon  IB  smaller  than  the  great  north 
em  dtver  and  haa  a  throat  entirely  black  It 
18  very  common  in  Canada  The  red  throated 
diver  only  about  twenty  five  mchea  long  and 
of  duller  coloring  than  the  loon  is  also  a  com 
mon  Bpeciea  of  diver  and  m  Scotland  w  called 
the  roM  goote 

DIVlilB  ,  in  physical  geography  is  the  name 
given  a  crest  of  land  or  water  parting  which 
separatee  the  streams  flowing  into  one  mam 
nver  from  those  flowmg  into  another  or  m 
other  words  a  height  of  land  which  Beparates 
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the  headwatierB  of  one  nver  system  from  an 
other     It  IS  also  called  a  watershed 

A  divide  may  consist  of  low  land    like  the 

Height    of    Land     which    extends   across   the 

great  plain  m  North  America  and  separates 

the  rivers  flowing  into  Hudson  Bay  from  those 

flowing  into  the  Mississippi  basin    or  it  may 

consist  of  high  land  with  steep  slopes  like  the 

Rocky  Mountains    which  separate  the  nvera 

flowing  into  the  Mississippi  from  those  flowmg 

loto  the  Pacific     On  Cutbank  Pass  in  the  Gla 

cier  National  Park  one  may  pour  water  from  a 

pail  into  three  different  nvulets  which  will  carry 

it  into  Hudson  Bay  the  Pacific  Ocean  and  Gulf 

of  Mexico  respectively    This  point  is  actually 

the  top  of  the  American  continent     There  are 

several  places  in  America  where  the  beginmngs 

of  streams  flowing  to  the  Pacific  and  to  the 

Oulf  are  within  a  few  feet  of  each  other 

DIVINATION,  divtna  ahun  is  the  practice 

^flf  determming  the  umie  of  events  by  signs  and 

^BkSL  and  by  lot  or  Bystems  of  fortune-tell 

^^^^^■reetB  upon  the  assumption  that  human 

Mely  related  to  the  forces  of  nature 


2  DITINATIOH 

in  a  protective  or  providential  relation  and  un- 
phes  also  the  view  that  the  reading  of  nature 
IS  to  be  accomplished  by  a  mystical  gueaaing 
of  its  secret  meaning  These  ideas  underlie 
magic  and  survive  m  superstition  (see  Miunc, 
Sdpsibtition)  Dinnation  constitutes  so  large 
a  part  of  the  procedures  of  magic  of  the  ooouh, 
and  of  the  paeudo-eciences  that  information 
should  be  sought  under  these  heads  It  will 
be  sufficient  to  survey  the  typee  of  divination 
and  give  a  general  setting  for  its  varied  prac- 
tices constituting  as  tbey  do  one  of  the  most 
comprehensive  and  suggestive  reactions  of  the 
primitive  mind  (and  of  earlier  forma  of  think- 
ing) to  the  events  of  the  material  and  epmtual 

The  division  is  fairly  clear  between  natural 
and  artificial  forms  of  divination,  the  latter 
patterned  upon  the  former  and  m  course  of 
time  giving  nse  to  elaborate  systems  The  nat- 
ural varieties  of  divination  proceed  upon  omens 
and  portents  in  the  courae  of  nature  the  con- 
ception bemg  that  the  interveung  gods  or 
spint-foTces  indicate  the  issue  The  direct 
search  for  auch  inspired  messages  led  to  the 
institution  of  oracles  in  which  as  in  the  Del|duo 
oracles  the  god  spoke  directly  through  the  in- 
spired medium  (see  Oracus)  More  artificial 
was  the  institution  of  augury  which,  as  the 
word  mdicates  detected  the  omen  in  the  flight 
of  birds  Dreams  seem  to  have  been  generally 
regarded  as  prophetic  and  their  interpretation 
became  one  of  the  arts  of  the  pnest  magician 
or  seer  Oracles  and  dreams  leave  much  to 
the  imaginative  skill  of  the  interpreter,  the 
oracular  pronouncement  was  typically  vague, 
capable  of  several  interpretations  and  thus  was 
at  once  shrouded  with  an  air  of  mystery  and 
left  room  for  the  later  adjustment  of  the  ismie 
to  the  prophecy 

The  unsought  portent  or  omen  remains  the 
type  of  the  natural  divination  in  a  pnmitive 
sense  providential  The  appearance  of  a  comet 
of  a  storm  of  an  eclipse  of  a  volcanic  erup- 
tion or  again  the  shapes  of  clouds  and  the 
movements  of  swarms  of  insects  were  directly 
read  as  omens  or  warmngs  similarly  the  ap- 
pearance of  a  9ock  of  birds  would  indicate  the 
fate  of  an  expedition  The  sight  of  a  hawk 
would  presage  victory  of  a  crow  defeat  birds 
appearing  to  the  left  would  have  one  meaning, 
to  the  right  another  their  flight  in  one  direo- 
tion  would  be  lucky  in  another  unlucky  Hw 
hoot  of  an  owl  would  be  a  bad  sign  the  ay 
of  an  eagle  a  good  sign  Any  accident  would 
be  similarly  interpreted     A  typical  ii 
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the  familiar  one  of  the  Roman  general  who 
stumbled  as  he  stepped  upon  the  shore  of  a 
land  he  sought  to  conquer;  this  would  be  a 
bad  omen,  but  he  made  it  a  good  one  by  treat- 
ing the  misstep  as  intentional,  with  the  words, 
"I  salute  thee,  mother  earth."  Xenophon  men- 
tions the  incident  that  during  an  assembly 
some  one  sneezed,  which  was  taken  as  a  favor- 
able omen  for  the  matter  under  advisement. 
The  tendency  to  systematize  omens  led  to 
more  and  more  artificial  devices,  while  their 
incorporation  into  the  general  systems  of  magic 
made  of  divination  an  elaborate  art. 

When  advice  is  sought  for  a  particular  issue 
which  is  in  doubt,  the  appeal  to  lot  follows; 
yet  the  answer  is  not  regarded  as  chance  but 
as  directed  by  hidden  forces    of    a    magical 
nature.      Such    procedure    may    involve    the 
method  of  representation  or  symbol;  thus  a 
tree  is  planted  at  the  birth  of  a  child,  and  by 
its  growth  is  divined  the  growth  or  early  death 
of  the  child.    Similarly,  a  set  of  arrows  may 
be  set  up  in  the  wind,   each    representing   a 
young  brave,  and  the  one  whose  arrow  falls 
last  ia  chosen  as  leader.    The  casting  of  lots 
by  bones  out  of  which  grew  dice,  by  spinning 
of  cocoanuts   (a  primitive  roulette)   and  the 
use  of  cards  as  a  means  of  deciding  issues  have 
&  further  interest  in  that  they  appeal  to  the 
Ounbling  instinct,  which  is  also  ancient  and 
^<l€8pread.     That  gamblers  are  proverbially 
"iipentitious  about  their  luck  may  point  to  an 
^derlying  common  habit  of  mind.  But  divina- 
tion develops  many  varieties  in  which  the  "re- 
%iou8"  implication  persists;  of  such  nature  is 
^  pricking  for  texts  in  the  Bible,  to  indicate 
*^®"^ble  or  timely  decisions.    Names  for  bap- 
"^o^  might  be  selected  in  this  way;   though 
'uperfieiaUy  resembling  the  custom  obtaining 
•^ong  primitive  people,  who  thus  try  to  deter- 
^J^  which  ancestor  has  returned  in  the  new- 
^^"^  child,  the  custom  has  obviously  a  diflfer- 
®^5^«ocial  status. 

*^*vination  leads  to  fortune-telling  in  gen- 

r^-     The  use  of  cards  is  typical.    By  attach- 

7^    ^^fie  fate  to  each  of  the  four  suits  and 

^J^^f  varieties  of  fortune  to  each  of  the  faces, 

®?7*^«B  combinations  are  possible  and  all  sorts 

^•"Uee  in  love,  in  business,  in  travel,  in  specu- 

won^  jji  jlfg^  ^  health  and  disease,  in  recover- 

T^  **^  articles,  may  be  provided  for.    Simi- 

*^*y»  all  the  varieties  of  objects  and  incidents 

^°*^  occur  in  dreams,  by  far-fetched  analogy 

*^  an  artificial  distribution  of  fate,  may  be- 

^J^  sigDB  of  wtkai  is  about  to  happen  (see 

^'^•^•wnwi).    Whether  referred  to  dreams  or 


to  daily  life,  the  divining  habit  attaches  sig- 
nificance to  trivial  incidents ;  spilling  salt,  stub- 
bing one's  toe,  stepping  on  cracks,  forgetting 
an  article  of  attire,  getting  up  with  the  left 
foot  foremost,  and  also  such  playful  cus- 
toms as  pulling  petals  of  daisies  to  see  whether 
"he  loves  me"  or  "loves  me  not,'*  the  lore  of 
hang-nails  and  the  various  divinations  (in  tea- 
cups, in  the  flame  of  candles,  in  melted  wax) 
that  are  used  on  Hallowe'en  (the  night  when 
spirits  return  to  earth)  illustrate  the  vestiges 
of  beliefs  in  divinations.  The  sjrstematic  forms 
of  fortune-telling  embody  in  crude  and  dis- 
torted manner  the  lore  of  astrology  and  the 
related  pseudo-sciences,  and  have  little  inter- 
est outside  of  this  relation. 

A  special  interest  attaches  to  the  forms  of 
divination  which  play  to  the  subconscious  indi- 
cations of  the  performer.  The  best  known  of 
these  is  the  dimning-rod  for  locating  under- 
ground water.  A  forked  hazel  rod  (the  details 
have  only  a  superstitious  meaning)  is  held 
loosely  in  the  hand  as  the  diviner  walks  over 
the  ground;  and  where  it  dips  water  will  be 
found.  The  dipping  is  due  to  the  subconscious 
movements  of  the  "dowser"  (as  he  is  called  in 
England),  to  the  shrewdness  of  his  reading  the 
surface  indications  of  a  proper  place  for  a  well, 
and  to  the  fair  chance  of  finding  water  rather 
generally  in  localities  where  the  practice  pre- 
vails; also  to  the  neglect  of  observing  failures 
and  the  exaggeration  of  successes,  which  is  the 
human  habit. 

Special  mention  must  be  given  to  a  form  of 
divination  which  invites  the  imaginative  fancy 
of  the  seer.  The  reading  in  a  mirror  or  on 
the  surface  of  the  water  issues  of  events  or 
what  is  going  on  at  a  distance  is  a  power 
accredited  to  certain  persons  in  ancient  and 
modem  times;  it  has  been  given  the  name  of 
crystal-gazing  (also  scrying).  Its  use  in  divina- 
tion was  directly  to  project  the  future,  to  see 
what  is  going  on  at  a  distance  and  for  such 
concrete  purposes  as  the  detection  of  crim- 
inals. That  such  visions  are  in  reality  the 
projections  of  a  vivid  imagery  (such  as  all  can 
command  in  limited  measure  with  closed  eyes) 
is  clear;  that  their  definiteness  is  aided  by  the 
reflection;  that  the  movements  seem  in  a 
measure  independent  of  the  control  of  the 
gazer,  but  actually  are  contributed  by  subcon- 
scious as  well  as  conscious  memories  and  de- 
sires— these  considerations  give  the  process  a 
psychological  interest.  The  interpretation  of 
such  visions  as  are  prophetic  or  telepathic  rests 
upon  a  very  different  basis.     They  form  pictorial 
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accompaniment  to  the  current  of  thought 
which,  OS  in  dreaou,  may  be  inSuenced  by 
undercurrents  of  desire  and  anticipation,  and 
thus  make  plausible  the  use  of  the  power 
(which  is  very  unequatty  distributed)  for  pur- 
poeea  of  divination.  jj. 

BclatlBK  ta  Variana  BcllrtH.  The  articles 
on  the  following-  topics,  while  not  bearing  on  dlvl 
nation,  are  of  Interest  In  thb  connection. 


Alchemy 
Astrology 
Clairvoyance 


Demonology 

Faith-Cure 

Hypnotism 

HaKlc 

Medium 

Mesmerism 

Mind  Reading 


Palmistry 
Phrenology 
Phrsfognomy 
Psychical  Research 
Psycho-Analysis 
Spiritualism 
Subconscious 
Suggestion 
Supemtltlon 
Telepathy 
Theosophy 
Trance 
Occult  Witchcraft 

DIVIHE  SIGHT  OF  KINGS,  the  belief  that 
Bovereigna  derive  their  authority  to  rule,  not 
from  the  consent  or  desire  of  their  subjects, 
but  directly  from  God,  whom  they  represent; 
in  other  words,  those  who  subscribe  to  such  a 
creed  believe  "the  king  can  do  no  wrong." 
This  doctrine  reached  its  highest  development 
in  England  during  the  time  of  the  Stuarts,  and 
in  France  during  the  reign  of  Louia  XIV.  It 
ia  stilt  maintained  by  some  in  theory,  but  haa 
ceased  to  have  a  practical  political  meaning, 
for  even  in  strong  monarchies  the  people  are 
more  and  more  holding  their  rulers  to  strict 
accountability.  The  term  came  into  use  in  a 
general  way  in  the  seventeenth  century.  It  has 
also  a  religious  application,  an  example  being 
the  doctrine  of  the  infallibility  of  the  Pope. 
See  Stuart,  House  of. 

DIVING.  Merely  "to  plunge  into  water 
headforemost"  (this  ia  the  dictionary's  first 
definition  of  the  word  dive)  does  not  sound 
particularly  pleasant.  But  anyone  who  has 
learned  to  dive — or  one  who  has  watched  boys 
and  girls,  and  grown-ups,  too,  dive  from  a  board 
and  clamber  quickly  out  of  the  water  for  "juat 
one  more  turn."  no  matter  how  many  plunges 
they  have  taken — knows  that  there  are  few 
sports  more  fascinating.  Good  divera  know, 
too,  that  nothing  gives  the  individual  such  per- 
fect control  over  all  his  muscles  as  the  repeated 
effort  to  dive  well. 

In  a  diving  contest  the  judges  mark  the  per- 
formers for  their  proficiency  in  three  things — 
pacefulneSB  while  in  the  air,  abilily  to  enter 
^the  water  without  splashing  and  ease  in  emerg- 
^^*    from    it.     Iitexperienced    divers    appear 
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awkward  in  tiie  air  because  they  hold  them- 
selves stiffly  in  the  position  in  which  they 
leave  the  board,  but  a  graceful  diver  seems  to 
move  in  the  air  with  as  much  freedom  and 


bend  ^s 


erged. 


setf-control  as  on  land.  Smoothness  ii 
the  water  conies  from  holding  the  body  in  a 
straight  line  from  finger-tip  to  toeVeod. 
When  the  body  is  half  under  water  the  back 


A  POOR  DIVE 
Thla  boy  will  aplanh  gallons  of  water,  because 
his  arms  and  legs  are  spread  a,part  and  his  body 
fs  bent  at  the  hips. 

can  be  bent  and  the  head  and  arms  pointed 
upward,  but.  unless  carefully  controlled,  an  up- 
turn  started  before  the  feet  are  submerged  will 
cause  the  legs  to  drag. 

Deep-Sea  Diving.     To  go  down  among  the 
fishes  and  the  queer  creatures  of  the  OCMD 
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depths,  to  visit  perhaps  with  the  fabled  mer- 
maids, must  have  been  thought  of  as  a  de- 
Hghtful  adventure  by  boys  and  girls  and  their 
romantic  elders  for  many  ages.  When  men 
began  to  sail  the  seas  and  ships  were  often 
wrecked,  there  was  added  the  romance  of 
sunken  treasure,  which  even  to  this  day  is  the 
chief  inspiration  of  deep-sea  diving. 

The   Diving  Bell.     In  ancient  times   there 
were  professional  divers  for  recovering  wreck- 
age who  worked,  as  do  the  modem  pearl  divers 
of  the  Orient,  without  mechanical  appliances. 
But  of  course  they  were  unable  to  stay  under 
water  more  than  two  or  three  minutes,  and 
both  Greek  and  Roman  historians  tell  of  curi- 
ous inventions  made  to  enable  them  to  keep  at 
work  longer.    One  of  these,  the  diving  bell,  is 
mppoeed  to  have  been  revived  by  Roger  Bacon 
in  1250.    If  you  turn  a  dish  upside  down  and 
pui^  it  straight  downward  into  the  water,  the 
air  inside  will  be  carried  down  with  it,  as  you 
may  see  by  the  bubbles  that  come  up  if  you 
tip  the  dish  slightly;  the  diving  bell  was  just 
a  huge  inverted  dish  with  tubes  through  which 
fresh  air  could  be  supplied.    Men  could  work 
ixffiide  it  for  several  hours. 

How  a  Modem  Diver  Works.    Before  going 
hdow  the  surface,  a  diver  of  to-day  dons  a 
^terproof  suit.    At  the  neck  of  the  suit  is  a 
^etal  ring  into  which  a  helmet  is  screwed.  The 
helmet  is  provided  with  windows,  to  enable  the 
*^ver  to    see,    and    with    two    rubber   tubes; 
*^ugh  one  of  the  latter  a  supply  of  air  is 
pumped  from  above,  and  the  other  serves  to 
^^^try  oflf  the  foul  air.    The  helmet  is  made  of 
^^**Pp«r.    Formerly  a  diver  had  to  communi- 
^te    with  those  above  the  surface  by  jerking 
*  rojje,  but  modem  diving  outfits  include  tele- 
phones.   A  loud-sounding  receiver  is  placed  in 
™    taown  of  the  helmet  and  a  transmitter  is 
™®*i   between  the  windows,  or  eyes,  directly 
opposite  the   diver's  mouth.     This  apparatus 
™*    been  so  perfected  that  it  is  now  possible 
for    "the  attendant  above  to  speak  to  several 
divert  at  the  same  time  and  for  the  divers 
thenaaelves  to  be  put  in  direct  communication 
^^   each  other. 

*^o  enable  a  diver  to  sink  to  the  bottom  and 

^  Pi^serve  his  balance  while  there,  his  boots 

1^^^  leaden  soles  and  he  wears  two  sheets  of 

metal  weighing  about  forty  pounds  each,  one 

w^i"  his  chest,  the  other  on  his  back.     Each 

boot  weighs  sixteen  pounds.     He  also  carries 

^*®^«Wtfy  tools  in  a  strong  leather  belt,  and  is 

P'^^^^ided  with  electric  lights,  either  powerful 

•**  <rf  3,000  candle  power  connected  with  dyna- 


mos above,  or  electric  torches  supplied  with 
their  own  batteries. 

Until  recently  it  has  not  been  possible  for 
divers  to  work  at  a  great  depth,  but  in  1907  the 
British  govemment  perfected  apparatus  which 
was  used  200  feet  below  the  surface,  and  in 
1915,  when  a  torpedo  boat  sank  at  Honolulu, 
divers  of  the  United  States  navy  reached  a 
depth  of  288  feet.  c.h.h. 

DIVISIBILITY  OF  NUMBERS.  When  one 
number  can  be  divided  by  another,  giving  no 
remainder,  we  say  the  first  number  is  "divis- 
ible" by  the  second.  We  sometimes  say  "ex- 
actly divisible,"  but  this  is  not  necessary  since 
"divisible"  is  used  to  signify  "exactly  divisible." 
The  divisor  in  such  cases  is  called  a  "divisor"  of 
the  number,  meaning  an  "exact  divisor";  for 
example,  in  160^8=20,  160  is  "divisible"  by 
8,  and  8  is  a  "divisor"  of  160. 

Tests  for  Divisibility.  Divisibility  by  2.  A 
number  is  divisible  by  2  if  it  ends  in  0,  2,  4,  6 
or  8;  as  20,  18. 

Divisibility  by  3.  A  number  is  divisible  by 
3  if  the  sum  of  its  digits  is  divisible  by  three; 
for  example,  17841.  The  sum  of  its  digits  is  l-f 
7+8-f  4-f-l,  or  21,  which  is  divisible  by  3.  Here 
we  use  the  word  digit  to  mean  the  number  for 
which  the  digit  stands. 

Divisibility  by  4-  A  number  is  divisible  by  4 
if  it  ends  in  two  zeros,  or  if  the  number  repre- 
sented by  the  last  two  digits  is  divisible  by  4; 
for  example,  700,  132,  86388. 

Divisibility  by  5.  A  number  is  divisible  by 
5  if  it  ends  in  0  or  5;  for  example,  80,  65,  700. 

Divisibility  by  6.  An  even  number  the  sum 
of  whose  digits  is  divisible  by  three  is  divisible 
by  6;  for  example,  174,  42726.  174  is  an  even 
number;  the  sum  of  its  digits  (l-|-7-h4=12)  is 
divisible  by  3,  and  174  is  divisible  by  6.  174-r- 
6=29.    See  that  the  same  is  true  of  42726. 

Divisibility  by  8.    A  number  is  divisible  by 

8  if  it  ends  in  three  zeros,  or  if  the  number 
represented  by  its  last  three  digits  is  divisible 
by  8;  for  example,  16000,  19648,  2048. 

Divisibility  by  9.    A  number  is  divisible  by 

9  if  the  sum  of  its  digits  is  divisible  by  9;  for 
example,  27648  (2-|-7-|-6-|-4-f  8=27) ;  604071 
(6+4-1-7+1=18).  27  is  divisible  by  9,  and 
27648  is  divisible  by  9.  18  is  divisible  by  9, 
and  604071  is  divisible  by  9. 

DiviidbilUy  by  11.  Find  the  sum  of  the  al- 
temate  digits  beginning  with  the  first  digit  of 
the  number;  find  the  sum  of  the  alternate 
digits  beginning  with  the  second  digit  of  the 
number.  Find  the  difference  between  these 
sums.    If  this  difference  is  zero  or  a  number 


1 
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divisible  by  11,  the  number  ia  divisible  by  11 ; 
for  example,  819192.  (8+9+9)— (1+1 +2)  =22. 
22  ia  divisible  by  11;  819192  is  divisible  by  11. 
819192^11=74472.  Another  Ulustration :  455488. 
The  difference  between  the  sums  of  the  alter- 
nate digits  is  (4+5+8=17)— (5+4+8=171=0. 
and  the  number  is  divisible  by  U.  455488-Ml 
=41408. 

Divisibilily  by  7.  The  teat  is  so  much  more 
difficult  than  the  division  itselC  is,  except  for 
vety  long  numbers,  that  the  test  is  used  rarely. 
It  is  given  below: 

Take  the  last  six  digits  at  the  right  as  a 
number;  take  the  next  six  digits  as  a  number 
nnd  so  On.  Find  the  sum  of  these  numbers. 
If  the  sum  is  divisible  by  7,  the  number  is 
divisible  by  7;  for  example,  344519,485268. 

4gG£tg 

J44B1» 

T|gi9787 

IISG11 

Since  this  sum  is  divisible  by  7,  we  know 
that  the  number  is.  It  is  seen  that  for  num- 
bers of  less  than  7  digits,  the  test  has  no  ad- 
vantage, and  has  little,  if  any,  for  numbers  of 
more  digits. 

Casting  ont  of  g'(.  This  is  a  teat  used  as  a 
check  on  work  in  the  four  fundamental  proc- 
esses.   It  ia  open  to  criticism  as  a  check  because 


t  will  D 
tiple  of  9. 


t  ahow  up  an  error  of  9  or  any  mul- 


■  TeMt  for  Addition.     Cast  out  the 

H  each  column,  and  note  the  remainders  or  the 

I  exccM  (as  it  is  called) ;  then  cast  out  9'a  from 

H  the  sum  of  these  excesses.     Then  cast  out  Q's 

H  from  the  sum  of  all  the  addenda.     If  the  ex- 

I  cesses  obtained  in  both  cases  agree,  the  sum  is 

IH  correct.    For  example: 

I 

■  the 

I  i: 

L 


,  +  2  +  6-H8  = 


S  +  8  +  7  +  <  =  2X»-H7 

Eiceasea  are  2,  8,  7.  2+8+7=9+8.  8  is 
the  excess  after  casting  9's  from  the  columns. 
2+7+8+0=9+8.    8  is  the  excess  after  casting 

9  from  the  sum.  The  excesses  agree.  We 
may  cast  out  Q's  from  the  addenda  horiiontally 
instead  of  vertically,  as  follows: 

8  +  8-HZ  =  lX»  +  4 

i  +  9+e=ax9-H4 


=1+4+4+8=9+8,    Thee 
keHs  is  6,  and  agrees  vith  the  excess  of  the  sui 
I  seen  above. 
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Test  lor  Subtraetion.  Cast  out  the  9'b  in  tl 
subtrahend,  and  the  9's  in  the  difference.  Ad 
the  excesses  found  thus  and  cast  the  9'e  froi 
the  sum.  Then  cast  9's  from  the  minuend,  an 
find  the  excen.  If  this  latter  excess  agrei 
with  the  former  the  answer  is  correct.  Tb. 
follows  from  the  method  in  proving  additioi 
since  the  minuend  is  the  sum  of  the  subtn 
hend  and  difference. 

Test  jor  Maltiptieation.  Cast  out  9's  in  tb 
multiplicand  and  find  the  excess;  cast  out  9 
in  the  multiplier  and  find  the  excess;  find  th 
product  of  these  excesses  and  cast  out  9's  froi 
it,  and  note  the  excess.  New  caat  out  9'8  froi 
the  product  and  note  the  excess.  If  these  lai 
excesses  agree,  the  product  is  correct;  for  ei 

9874S      (9-H8-h7  +  4  +  S)=3xS  +  4 
6582 
137488      <S  +  6  +  S  +  a)  =  ZX9  +  8 

493716        4X3  =  12  —  9  +  1 
E924S8 
(4gS2t42E 


X9+3.  E 


(6+4+9+9+2+6+4+2+6)= 
:  is  3.  Excesses  agree;  produt 
IS  correct.  We  may  also  test  the  addition  c 
the  partial  products  as  one  would  test  any  mj 
dition. 

Test  for  Divigion.  Cast  out  9's  in  divisor  an 
note  the  excess;  cast  out  9's  in  the  quotieti 
and  note  the  excess.  Find  product  of  thes 
excesses;  cast  out  9's  and  note  excess.  The 
cast  out  9's  from  the  dividend  and  note  tfa 
excess.  If  these  last  two  excesses  agree  tb 
quotient  ia  correct.  In  case  of  a  diviaio 
which  gives  a  remainder,  cast  out  9'9  from  tfa 
remainder  and  note  the  excess  obtained.  Ad 
this  to  the  excess  obtained  after  casting  9 
from  the  product  of  the  divisor  and  quotien 
and  this  sum  must  agree  with  the  excess  in  tfa 
dividend.  Problem:  Make  use  of  test  in  prcn 
ing  correctness  of  quotient  in  example,  7494739 
-^  974=76948. 
Illustration  ol  first  case: 

78948 
974IT49T73E2  9  +  7  +  4  =  2X9  +  2 

6818 
»TS7  7  +  8  +  9  +  4  +  8  =  1x9  +  7 

6844 
9233  2x7  =  9  +  6 

8766 
4676 


.    7+4+9+4 +7+3+6+2=4XW-J 
Quotient  is  correct. 


niiutratlon  of  second  c 


2123 

zofie 

1918 


(l  +  e  +  7  +  7)  =  2XS  +  S 
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cle&rer,  more  sugse^ive  question,  "How  many 
e'B  io  54?"  This  should  be  used  far  along 
into  the  middle  grades. 

Much  work  of  this  kind  will  carry  multipli- 
catioD  right  into  division.  We  may  write  the 
two  views  aide  by  aide: 

Muttip  Ileal  Ion 


^xce«  is  3.  (l+3+8)=9+3;  excess  of  re- 
mainder is  3.  3+3=6.  Excess  is  6.  4+5+9+ 
6+3+6=3X9+6.  Excessise.  Excesses  agree ; 
the  quotient  is  correct. 

The  9'b  are  cast  out  in  a  shorter  way  than 
the  work  above  indicates ;  for  example,  in  the 
number  459636,  the  dividend  in  the  last  prob- 
lem, one  sees  9  and  cancels  it;  then  sees  4  and 
5,  then  S  and  3,  and  cancels  them  thus  ^^^^6, 
leaving  the  excess  6.  am. 

DIVISION,  divith' un.  Division  comes  eas- 
ily out  of  multiplication,  as  shown  below: 

SXS  =  7E  nX9  =  G4 

4X9  =  S6  nx3  =  27 

7X4-28  nxB  =  48 

In  the  group  at  the  left,  we  use  8  nine  times 
and  have  72;  we  use  9  four  times  and  have  36; 
we  use  4  seven  times  and  have  28.  la  the 
group  at  the  right,  sameone  u?es  a  certain 
Dumber  of  9's  and  has  54 ;  uses  a  certain  num- 
ber of  3's  and  has  27;  uses  a  certain  number 
of  e'a  and  has  48. 

Let  it  be  the  teacher  who  does  this.  She 
says,  "How  many  9'b  did  I  use?"  or  "By  what 
did  I  multiply  9?"  and  the  child,  seeing  it  from 
the  multiplication  view,  aoaweia  "6."  The 
problem  appears: 

»X9  =  64 
SX9  =  64 

The  nme  method  brin^  answeis  to  the  oth- 
en  and  they  appear: 


The  question  "How  many  9's  did  I  use 
make  547"  easily  becomes,  "How  many  9'b 
in  547"  and  we  have  division  in  form  as  i 
aa  in  thought.    The  problems  now  are: 
e4-r->=n 


They  should  be  read  "How  many  9'8  in  547" 
"Bow  many  3'8  in  27?"  and  so  on,  just  as  the 
multiplication  form,  tiX9=54,  ia,  read.  The 
very  technical  expression,  "54  divided  by  9= 
what?"  ihould  not  be  used  too  early,  and  even 
«faen   uaed   later  should   alternate   with    the 


With  this  the  transition  is  made  from  multipli- 
cation to  division.  It  should  be  accompanied 
by  concrete  illustrations;  use  should  be  made 
of  blocks,  squared  paper,  etc. 

The  use  of  ai 
on  squared  paper 
helps  greatiy  at 
this  place,  a  s 
shown  in  the  il- 
lustration whieh 
appears  hcrewiih. 

Teachers  should 
give  opportunity 
for  concrete  divi- 
sion to  such  an 
extent  that  the 
child  realizes  that 
be  is  measuring  a 
quantity  of  length 

weight,  etc.,  by  finding  how  many  of  a  definite 
measure  or  unit  there  are  in  the  quantity 
measured.  When  the  child  goes  from  the  con- 
crete problem  to  figures,  he  must  see  that  the 
dividend  represents  the  quantity  he  is  measur- 
ing, the  divisor  represents  the  measuring  unit, 
and  the  quotient  tells  how  many  of  these  units 
there  are  in  the  quantity  he  is  measuring. 
(Quotient  means  haw  many.) 

Home  Helps.  The  parent  baa  excellent  op- 
portunity to  help  the  child  at  home  in  division. 
Here  there  are  many  quantities  to  be  measured 
aud  the  child  may  move  about  freely  and 
choose  his  material  and  discuss  the  measuring 
process,  and  have  father  or  mother  help  him 
carry  out  bis  work.    Some  suggestions  for  home 

(a)  Room  19  feet  by  18  feet.  Measure  with 
a  jrard  stick.  The  problem  becomes  19-^3= 
%%;  18-;- 3=6- 

(b)  Mother  buys  2  doien  eggs.  She  usea  0 
for  each  day's  breakfast.    Child  finds,  by  count- 
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ing  the  eggs  in  6's,  how  many  breakfasts  2 
dozen  will  provide.    24-^6=4. 

(c)  A  peck  of  potatoes  may  be  measured 
off  in  6's  or  4's  or  8's  or  whatever  mother  says 
is  the  daily  average  used.  The  problem  may 
be  50-^4,  6  or  8 ;  the  dividend  is  the  number  of 
potatoes  in  the  peck,  the  divisor  the  number 
used  per  day,  and  the  quotient  the  number  of 
days  a  peck  will  last. 

(d)  The  same  may  be  done  with  apples. 

(e)  Child's  allowance  for  a  week  may  be 
divided  into  groups  of  pennies  for  daily  spend- 
ing. 

(f)  Divide  large  groups  of  pennies  into 
groups  of  5,  or  6,  or  8,  etc. 

Short  Division.  We  shall  see  how  short 
division  is  derived  from  multiplication: 

221  884-r4  =  n 

4^ 

800  41884 

80  200 

4  20 

1 


884 


221 


How  many  4's  in  800?  Look  at  the  problem 
in  multiplication  and  see  that  we  put  200  4's 
in  800.  How  many  4's  in  80?  Look  at  the 
multiplication  and  see  that  we  put  20  4's  in  80. 
How  many  4's  in  4?    One. 

So  we  have  in  the  quotient  221.  The  teacher 
here  emphasizes  that  this  means  there  are 
221  4's  in  884.    Another  illustration : 


321 

963-T-3  =  n 

3 

900 

31963 

60 

300 

3 

20 

963 

1 
321 

Another : 

848-^ 

4 

=  n 

(1) 

(2) 

41848 

4|848 

200 

212 

10 

2 

> 


212 

Read  the  answer  here  200,  10  and  2  to  see  its 
agreements  with  the  answer  to  the  left. 

As  the  child  writes  the  answer,  he  should 
read  it  in  full ;  for  example  in  2|846,  the  answer 

423 
is  read  4  hundred,  as  the  4  is  written,  twenty 
as  the  2  is  written,  and  3.    Then  follow  easily 
such  problems  as  these: 

3[1200         611800         812400 
400  300  300 

41804  311209  71707 

200  400  100 
1           8          1 

201  403  101 


Have  the  pupils  speak  and  write  in  full  the 
answers  to  each  division  above ;  as,  ''How  many 
3's  in  1200?"  Answer  "400."  "How  many  8's 
in  2400?"  Answer  "300."  "Hew  many  4*8  in 
800?"  Answer  "200."  "In  4?"  Answer  "1." 
The  difficulty  which  such  problems  usually  pre- 
sent to  children  is  thus  cleared  away.  It  helps 
them  to  avoid  such  common  expressions  as 
"4's  in  zero,"  "3's  in  zero,"  etc.,  which  are 
meaningless  to  the  child. 


712814 
400 

2 

402 


913627 
400 

3 

403 


615442 
900 

7^ 

907 


The  above  three  are  typical  of  another  diffi- 
culty which  is  here  avoided  by  this  same  writ- 
ing and  reading  of  answers  in  full.  In  the 
first  problem  the  child  thinks,  "How  many  7's 
in  2800?"  He  says  "400,"  and  seeing  14,  says 
"402."  In  the  second  he  thinks,  "How  many 
9's  in  3600?"  and  says  "400,"  and  seeing  the  27, 
realizes  there  are  3  more,  and  says  "403." 

Division  with  Reduction.  Such  division 
comes  from  multiplication  where  there  is  "car- 
rying" or  reduction  (see  Multiplication).  We 
shall  look  at  such  multiplication  and  division 
side  by  side: 


26X2=» 

52-i-2=» 

2 

12 

2152  =  40  +  12 

40 

20+   6  =  26 

52 

241 

723-r3  =  n 

3 

600 

31723 

=  600  +  120  +  3 

120 

200+    40  +  1  =  241 

3 

723 

Many  simple  cai^s  of  this  kind  should  be 
worked  out  in  multiplication  and  in  division, 
that  the  child  may  see  that  in  division  he  is  ^ 
taking  apart  a  number  along  the  lines  upon 
which  it  was  built  up,  or  along  its  constructive 
lines.    Several  illustrations  follow: 


I6lx6=n 
,  6 


966-^6  =  n 


600 
360 

6 

966 

93x8  =  n 

8 

720 

24 
744 

1732-j-4  =  n 

411732  =  1600  +  120  +  12 

400+    30+    8  =  488 


61966  =  600  +  360  +  6 

100  +  60  +  1  =  1€1 


744-^8=n 

81744  =  720  +  24 

90+    t 
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The  child  may  separate  it  thus: 

4|1732=:lg00-H  00  +  32 

400-f    25-f   8  =  433 

By  separating  it  in  several  ways,  each  of  which 
brings  the  correct  number  of  4's  in  1732,  he 
will  come  to  see  that  there  is  one  way  that 
follows  the  lines  of  construction,  and  that  this 
particular  method  serves  his  purpose  best.  He 
learns  in  this  to  look  for  a  multiple  of  the 
divisor  in  the  first  part  of  the  dividend  and  to 
look  intelligently,  a  point  that  is  of  vital  im- 
portance in  division,  and  does  away  with  the 
"wild  guessing"  so  familiar  to  teachers. 

After  much  of  this  work,  the  child  becomes 
independent  in  both  short  or  long  division, 
and  sees  clearly  what  he  is  doing.  He  sees 
that  he  is  finding  how  many  times  a  certain 
measure  (the  divisor)  is  contained  in  the  un- 
measured whole  (the  dividend),  and  he  finds 
it  by  thinking  of  the  dividend  as  a  product. 
This  method  of  separating  the  dividend  into 
its  parts  is  much  more  effective  than  the  usual 
method  of  placing  the  remainder  after  each 
division  as  a  small  figure  in  front  of  the  next 

digit,  and  reducing,  as  -• — ■ —  ,  because  the  eye 

18  3 

helps  and  the  child  sees  that  732=400+320+12. 

The  latter  meaning  is  not  clear  in  the  other 

method.  The  concise  method  comes  later,  and 

the  child  divides  without  any  devices,  in  the 


desired  form,  as 


41732 
183 


He  sees  the  400,  the 


32  (or  320)  and  the  12,  while  in  the  quotient 
he  sees  100,  80  and  3. 

Long  Division.  We  need  this  process  when 
a  problem  in  division  becomes  too  complex 
to  carry  in  the  mind.  The  greater  the  power 
of  registration  of  the  mind,  the  less  often  we 
have  recourse  to  long  division.  The  mind 
should  be  led  to  solve  problems  by  short  divi- 
sion beyond  the  divisor  9  or  12;  for  example, 
7525^25,  6500-M3,  62500-^25,  950-M9,  72480^ 
24,  850-5-170,  840-H21,  6946-^23. 

A  divisor  consisting  of  tens  and  units  is 
simpler  when  the  units  digit  is  small;  for  ex- 
ample, 91  is  a  simpler  divisor  than  38;  72  than 
49  and  so  on.  This  should  be  considered  care- 
fully in  approaching  long  division.  While  the 
units  digit  remains  small,  the  quotient  figure 
is  determined  largely  from  the  tens  digit,  and 
the  eye  helps  more  in  the  process. 

After  the  preceding  work  in  short  division 
the  child  is  ready  to  look  at  the  more  difficult 
numbers  along  the  lines  of  construction.  He 
readily  thinks  of  the  parts  of  the  dividend,  and 


the  parts  in  the  divisor;  that  is,  he  realises 
the  units,  tens,  hundreds,  etc.,  of  each  number, 
as  follows: 

64x2l  =  n 
21 


1200  =  20X60 

80  =  20X    4 

60=   1X60 

4=    IX    4 

1344 

1344-^21=n 

60 -f      4 

20-HlT344  =  12004- 1404- 4 

12004-    60=(60X20)4-(60X1) 
804-4 

804-4=(4x20)4-MXl) 

Here  he  notes  the  corresponding  parts  in  the 
division  and  the  multiplication;  Another  illus- 
tration : 


528X42 

42 

20000 

800 

120 

1000 

40 

6 

21966 

21966- 

7-42  =  n 

5004- 

204-     3=523 

404-21^00004- 10004-8004-1204-46 

20000  4-1000         =                 (600  X40)  4-  (500  X2) 

8004-1204-46 

800      4-      40  =  (20X40)  4- (20X2) 

1204-  6 

V1204-  6=   (3X40)4-(3X2) 

57188- 

r58=n 

(Note  the  units  digit  is  large.) 

986 

X58 

45000 

4000 

300 

7200 

640 

48 

57188 

900  4- 

804-        6  =  986 

504-81450004-72004-40004-940  4-48 

45000  4- 

7200 

40004-9404-48 

4000  4-640 

3004-48 

3004-48 

Here  the  child  sees  clearly  that  he  must  con- 
sider the  units  digit  of  the  divisor,  and  sees 
it  is  an  element  to  be  reckoned  with  in  finding 
each  quotient  figure. 

Now  we  bring  the  process  gradually  to  a 
more  and  more  concise  form,  taking  care,  how- 
ever, that  the  pupil  understands  the  reason  for 
the  omission  of  each  step. 


(a>   67188-^68  =  11 
gOO  +  80  +  g 

60+8167188 

46000  =  900X60 


21';-0=n.    We  oan  take  3  O's  out  of  21  aad 
have  3  left;  that  »,  we  find  3U  6'b  in  21. 


900  +  80+ «- 986 

(b)  .isTFTTir- 

4640= 

10X68 

848  = 

6XSB 

988 

(c) 

BSfCTTBff 

52200  = 

4640- 

!0X68 

348- 

6X68 

986 

(d) 

CSjWTSf 

The  diagram  showB  con- 
cretely the  dividend  (BE),  di- 
visor    (15)     and    remainder 
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We  can  take  412  16's  out  of  7430  and  have  14 
left.  Note  that  the  Bum  of  the  Bubtrahenda 
and    the   remainder    makes  the   dividend,   as 

shown  below: 

7200^  flrflt  subtrahend 
lSO=Beci>ndBUbtrahend 
36  =  third  subtrahend 
H  =  remal  nder 

7430  =  dividend 


Thia  final  form  should  be  seen  to  mean  just 
what  the  preceding  one  means,  and  the  so- 
called  "bringing  down  the  next  figure"  should 
be  understood  to  be  subtraction  of  the  product 
of  the  divisor  and  partial  quotient  from  the 
dividend. 

The  next  example  illustrates  the  method 
foUowed  when  there  is  a  larger  divisor  than 
those  used  above. 


866  =  2X^38 


Meaning  of  Bemainder. 
many  2's  in  15?  There  are 
remainder  of   1,  or  there  i 


l5+2=n.  How 
2's,  or  14,  and  a 
>  7W  2'8  in   15. 


The  quotient  is  412,  with  a  remaioder  of  14, 
or  the  quotient  is  412^^.  This  last  says  there 
are  in  7430,  412  18's  and  Ti  of  18.  U  I  hul 
S7430, 1  could  buy  at  SIS  per  acre  412  aeree  and 
have  S14  left,  or  I  could  buy  412^  aciea. 


Showlnc  In  concrete  form 
the  remainder  37.  TesultlnB 
from  dividing  1S6  by  16. 

Some  Short  Methodi  of  Diviiian.  (1)  i  J 
vide  by  10,  100,  1000,  etc.,  by  striking  df  'm  r» 
■ero,  two  leras,  three  leros,  etc.  For  eiaJH-^l 
128(t,  600,  178fl<>0;  ot  move  the  decimal  p(^^- 
one,  two,  three,  etc.,  places  to  the  left.  J^^" 
example,  IS.ft/,  8.43/2,  .967/8. 

(2)  To  divide  by  6,  multiply  by  2  and  in,^cy 
the  decimal  point  one  pkce  to  the  Wl.  -M^' 
248X2_ 


example,  248+5= 


=*»£. 
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(3)  To  divide  by  25,  multiply  by  4  and  move 
the  decimal  point  two  places  to  the  left.    For 

example,  3628-^25=^—^^^=145.12. 

(4)  To  divide  by  50,  multiply  by  2  and  move 
the  decimal  point  two  places  to  the  left.    For 

example,  784-^50=^^^=15.68. 

(5)  To  divide  by  33%,  multiply  by  3  and 
move  decimal  point  two  places  to  the  left,  as: 

800-^-33%=?^^  =24.00. 

(6)  To  divide  by  125,  multiply  by  8  and 
move  decimal  point  three  places  to  the  left,  as : 

1280-M25=i^^=10240. 

(7)  To  divide  by  250,  multiply  by  4  and 
move  decimal  point  three  places  to  the  left,  as : 

6845-^250=55^^=27.380. 
1000 

(8)  Divisor  ending  in  zero.  When  the  di- 
visor ends  in  zeros  the  work  may  be  shortened 
as  shown  below : 


7864~6Q 

6I0I786I4 


96848-7-800 
8I00I963I48 


Proofs  for  Division.  (1)  For  proof  by  "cast- 
ing out  9*8,''  see  Divisibility  of  Numbers,  sub- 
bead  Casting  out  ffz. 

(2)  Product  of  divisor  and  quotient  plus 
remainder  (if  there  is  one)  will  equal  dividend 
if  problem  is  correct. 

Partition  and  Division.    See  Fractions. 

Soggestions  for  Sources  of  Problems.  From 
^e  following,  home  problems  can  easily  be 
'^^SSested,  based  on  actual  conditions: 

^1)  Yearly  rent  to  find  rent  per  month. 

^2)  Monthly  or  weekly  salary  to  find  average 

■•'^ry  per  day. 

^3)  Monthly  expenses  for  food,  for  clothes, 

^^  amusement,  etc.,  to  find  average  expendi- 

^^"^^  per  day. 

'^^   Amount  of  corn,  wheat,  etc.,  raised  on 

kin  number  of  acres,  to  find  average  yield 

^cre. 

^S)    Expenses  for  fertilization,  seed  work,  etc., 

^   certain  number  of  acres,  to  find  the  aver- 
aKA 
^*^  expense  per  acre. 

^^>    Cost  of  city  lot  of  35  feet,  50  feet,  etc., 

^Xici  price  per  front  foot. 

'^^    Cost  of  a  farm  of  160  acres,  252  acres, 

•»  "to  find  cost  per  acre. 

^^Uxces  for  Problems  in  Newspapers,  Mag- 

.^^^•,  etc.    (1)  Exports  of  grain,  lumber,  etc., 

^  xmmber  of  years,  to  find  yearly  average. 


(2)  Number  of  bushels  in  yield  from  given 
number  of  acres  to  find  average,  and  from  that 
to  find  gain  or  loss  in  average  yield  per  acre, 
through  the  given  years. 

(3)  Population  and  area  of  countries  or 
states  given  to  find  the  density  of  population; 
that  is,  to  find  the  number  of  persons  to  each 
square  mile. 

(4)  Wealth  of  a  city  or  nation,  and  the  pop- 
ulation given  to  find  the  average  wealth  of  the 
individual. 

(5)  The  tax  of  a  city  given  and  the  popula- 
tion known  to  find  the  average  tax  per  indi- 
vidual. 

The  teacher  or  parent  who  learns  to  look  for 
arithmetical  problems  in  his  every-day  reading, 
will  find  much  material  of  the  kind  indicated 
above.  The  child  may  be  led  to  become  awake 
to  problems  in  his  reading  and  may  be  encour- 
aged to  bring  those  real  problems  from  the 
world  about  him  into  his  school  work  and  his 
home  work  in  arithmetic.  a.h. 

DIVORCE,  divohra',  in  law,  is  the  dissolu- 
tion of  the  marriage  relation.  Marriage,  being 
a  legal  relation  between  a  man  and  a  woman, 
and  not  a  mere  contract,  can  be  dissolved 
only  by  lawful  authority,  as  after  the  relation 
is  once  formed  the  law  holds  the  parties  to 
various  obligations  and  duties.  It  originates 
in  the  consent  of  the  parties,  but  after  once 
entered  upon  can  be  terminated  only  by  the 
death  of  the  husband  or  wife,  unless  sooner 
ended  by  the  courts  under  general  laws.  Juris- 
diction in  divorce  cases  in  the  United  States  is 
usually  conferred  on  the  law  courts  by  the 
statutes  of  the  different  states.  In  England 
previous  to  1858  divorces  could  be  granted  only 
by  an  act  of  Parliament,  but  in  that  year  cer- 
tain courts  were  vested  with  limited  power  to 
grant  divorce. 

Causes  for  Divorce.  In  society  of  the  early 
day  the  husband  was  given  the  right  to  re- 
pudiate his  wife  at  pleasure  or  for  slight  cause, 
but  with  the  improvement  of  moral  and  re- 
ligious codes  the  divorce  laws  have  now  become 
more  stringent.  Among  the  causes  for  which 
divorces  are  generally  granted  are  unfaithful- 
ness ;  cruelty ;  wilful  desertion  for  periods  vary- 
ing from  one  to  three  years;  habitual  drunken- 
ness; failure  to  support;  imprisonment  for  fel- 
ony; gross  immorality,  and  incompatibility  of 
temperament.  Under  the  laws  of  the  Roman 
Catholic  Church  divorce  is  never  permitted, 
as  marriage  is  regarded  as  a  sacrament  and  its 
clergy  will  not  perform  the  ceremony  for  di- 
vorced persons,  except  by  special  dispensation. 


DIVORCE 
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DIXIE 


In  a  number  of  Protestant  churches  divorce  is 
regarded  as  justifiable  only  when  the  case  is 
considered  extreme. 


CAUSES  OF  DIVORCE  IN  THE  UNITED 

STATES 

For  any  ten-year  period  within  fifty  years  the 
reasons  for  seeking  divorce  have  changred  but 
little.  The  above  diagrrams  relate  to  the  period 
between  1906  and  1916: 

1.  Granted  to  husband:  (a)  drunkenness,  1%; 
(b)  desertion,  49%;  (c)  cruelty,  12%;  (d)  adul- 
tery, 28%;  (e)  all  other  causes.  10%. 

2.  Granted  to  wife:  (a)  drunkenness,  5%;  (b) 
desertion,  33%  ;  (c)  cruelty,  29%  ;  (d)  adultery, 
10%;  (e)  neglect  to  provide,  6%;  (/)  all  other 
causes,  17%. 

Laws  Goveming  Divorce.  Laws  governing 
divorce  are  widely  different  in  various  states  of 
the  American  Union,  and  difficult  questions  are 
constantly  arising  in  regard  to  the  validity  in 
one  state  of  divorces  granted  in  another.  South 
Carolina  does  not  permit  divorces.  By  a 
change  in  its  law  in  1914  Nevada  requires  an 
actual  residence  of  one  year  within  the  state, 
instead  of  six  months,  before  either  party  may 
apply  for  divorce.  This  step  was  taken  to 
lessen  the  influx  of  Eastern  mismated  people 
who  found  the  Nevada  laws  the  most  lenient 
of  any  in  the  nation.  In  some  states  two, 
three  or  five  years  must  elapse  before  divorced 
parties  can  remarry,  while  in  other  states  there 
is  no  restriction.  The  wife,  when  she  is  granted 
a  divorce,  is  usually  allowed  a  stipulated  sum, 
called  alimony,  payable  at  regular  times,  until 
she  remarries  or  until  the  husband  dies. 

Ratio  of  Divorce.  In  the  United  States  sta- 
tistics show  that  the  ratio  of  divorce  is  in- 
creasing, more  divorces  being  granted,  in  pro- 
portion to  population,  than  in  Europe,  and,  as 
a  consequence,  there  is  a  growing  movement 
for  even  stricter  laws  upon  the  subject.  Some 
students  of  the  problem  favor  a  national  di- 
vorce law,  to  be  enacted  by  Congress,  hence 
affecting  equally  all  parts  of  the  country; 
others  prefer  more  uniform  laws  throughout 
the  several  states,  believing  the  evil  can  be 
regulated  better  by  the  states  than  by  the  na- 
tion. There  is  abo  a  very  widespread  belief 
that  more  stringent  marriage  laws  would  very 
greatly  decrease  divorce. 


Canadian  Divorce  Courts.  By  the  British 
North  America  Act  the  Canadian  Parliameat 
has  sole  power  to  deal  with  the  subject  of  mar- 
riage and  divorce,  and  it  alone  can  grant  di- 
vorce by  special  legislation  on  each  case  from 
the  provinces  of  Ontario,  Quebec,  Alberta, 
Manitoba  and  Saskatchewan  and  the  Northwest 
Territories.  In  the  provinces  of  New  Bruns- 
wick, Nova  Scotia  and  Prince  Edward  Island 
courts  have  power  to  annul  a  marriage  for  such 
causes  as  are  stipulated  by  law.  The  supreme 
court  of  British  Columbia  holds  that  it  pos- 
sesses all  the  jurisdiction  conferred  on  the 
English  divorce  court.  Divorces  in  Canada  are 
rare,  totaling  fewer  than  100  a  year  among 
more  than  7,500,000  people;  in  Prince  Edward 
Island  no  divorce  was  granted  from  1868  to 

1912.  A.BJB. 

Consult  Thwlng's  The  Family;  Lichtenberser's 
Divorce:  A  Study  in  Social  Causation, 

DIX,  John  Adams  (1708-1879),  an  American 
statesman  and  soldier  of  wide  reading  and  cul- 
ture, especially  famous  for  his  services  while 
Secretary  of  the  Treasury  in  President  Bu- 
chanan's Cabinet.  He  was  bom  at  Boscawen, 
N.  H.,  saw  service  in  the  War  of  1812  and 
remained  in  the  army  until  1826,  when  he 
resigned  his  commission  as  captain  to  study 
law.  He  was  admitted  to  the  bar  in  1828  and 
filled  many  local  and  state  offices,  becoming 
Secretary  of  State  in  New  York  in  1833,  and 
United  States  Senator  in  1845. 

While   he   was   Secretary    of   the   Treasuiy^ 
government  finances  became  more  stable, 
it  was  in  that  capacity  that  he  issued  his 
mous  order,  when  a  revenue  cutter  at  Nei 
Orleans  attempted  to  ignore  his  command 
come  to  New  York,  "If  any  man  attempts 
haul  down  the  American  flag,  shoot  him  on 
spot." 

At  the  beginning  of  the  War  of  Secession 
became  brigadier-general  and  major-general 
volunteers.    In  1866  he  was  appointed 
to  France,  and  in  1872  was  elected  govei 
of   New  York.     Among  other  works  he  W.< 
several  books  relating  to  the  city  of  New 

DIX 'IE,    or   DIXIE-LAND,    a    name 
ularly   used   to   signify   the   Southern  VniL^^ 
States.     The  origin  of  the  term  is  dispi&i 
Some  investigators  claim  it  was  derived  fi 
the  Mason  and  Dixon's  Line,  which  at  one 
roughly  divided  the  free  from  the  slave 
New  York  legends  show  that  in  the 
of  the  nineteenth   century  it  was  the 
name  for  Manhattan  Island,  and  eAgaiSod  ^ 


DIXIE  HIGHWAY  IS 

them  B  paradise  an  earth ;  for  it  was  there  that 
■  man  named  Dixie  owned  b.  large  number  of 
■lavee  whom  he  treated  well  and  permitted  to 
enjoy  many  of  the  pleasures  of  life  denied  the 
negroes  in  some  other  sections.  When  aboli- 
tion  sentiment  grew  strong  and  he  was  obliged 
to  send  some  of  his  negroes  South,  they  re- 
gretfully left  their  Northern  home,  and  dghed 
fn  "Dixie's  land." 

Whatever  may  be  the  truth  as  to  this  legend, 
diivering  Northern  negroes  saying,  "I  wish  I 
WM  in  DiTcie's  Land,"  inspired  Daniel  Emmett 
to  write  the  famous  and  immensely  popular 
Dvde,  the  song  of  the  Southland. 

DIXIE  HIGHWAY,  an  automobile  roadway 
which  will  ultimately  stretch  from  the  strait 
of  Mackinac,  at  the  northern  end  of  the  south- 
era  peninsula  of  Michigan,  to  Miami,  near  the 
southern  end  of  the  peninsula  of  Florida.  It 
it  distinguished  from  other  new  American  high- 
ways by  its  purpose.  Travelers  by  automobile 
^in  intimate  contact  with  a  country  and  its 
people,  whereas  travelers  by  train  get  only  a 
pieture  framed  by  car  windows;  it  is  hoped 
that  the  Dixie  Highway  will  add  to  the  friendli- 
neai  between  the  people  of  the  North  and  the 
South  which  comes  from  familiar  intercourse, 
lad  which  decades  of  ordinary  business  inter- 
diuige  and  tourist  travel  could  never  intensify. 
At  present  the  North  has  more  automobiles 
ud  will  use  the  road  oftener,  but  the  South 
■  diiplaying  as  great  an  interest.  Its  people 
**nt  their  Northern  neighbors  to  see  the  New 
"uth,  the  prosperous,  growing,  enthusiastic 
"ixit:"  of  the  twentieth  century.  Counties 
•M  towns  along  the  way  are  constructing  the 
P*^nient,  a  great  part  of  which  is  cement,  and 
"*  women  of  Georgia  have  started  a  move- 
^"^fit  for  planting  trees  and  flowers  by  the 
nadside. 

^^''iciaally  the  northern  end  of  the  Highway 
■*■  bed.  at  Chicago,  and  though  the  route 
j^Macldnae  will  probably  be  popular,  that  to 
^'^'•go  will  undoubtedly  prove  to  be  the 
"l^ui-tiaveled  road.  The  two  ways  meet  at  In- 
^'•''■pQtia.  Between  Chattanot^a  and  Mack- 
^  the  traveler  has  his  choice  of  two  roads. 


TV, 


I,  through  Nashville,  Louisville,  In- 


^Poli^  thence  to  Chicago  or  South  Bend, 
T*^"*"*,  and  Grand  Rapids  and  along  the 
■We  of  Lake  Michigan,  is  the  true  Dixie  High- 
T^-  The  eastern,  by  way  of  Knoxville,  Lex- 
^«i.  Cincinnati,  Dayton,  Toledo,  Detroit 
^the  diore  of  Lake  Huron,  will  appeal  to 
"**  1*0  like  to  go  and  come  by  different 
^'*  U  will  be  easy  to  cross  from  one  to  the 


3  DIXIE  HIGHWAY 

other  along  the  Lincoln  Highway,  the  Pike's 
Peak  Highway  or  any  of  the  other  east-to-wesl 
TOads. 

An  Historic  Setting.    There  are  many  places 
of  historical  interest  along  the  Dixie  Highway, 


^^ 


^fJ 


ROUTES  OP  THE  DIXIE  HIGHWAY 
most  of  them  in  the  South  Just  east  of  the 
main  road  at  Elisabethtown  Kentuck>  is  the 
little  farm  on  which  Abraham  Lmcoln  was 
bom,  now  a  shrine  of  the  nation.  At  Chatta- 
nooga and  Chickamauga  are  the  scenes  of  great 
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struggles  in  the  War  of  Secession,  including  the 
"Battle  above  the  Clouds"  and  Missionary 
Ridge.  For  part  of  the  distance  between  Chat- 
tanooga and  Atlanta  the  route  followed  is  that 
of  Sherman's  march  to  the  sea.  In  Florida 
there  are  landmarks  of  a  far  earlier  date,  espe- 
cially at  Saint  Augustine,  where  stands  Fort 
Marion,  begun  over  three  hundred  fifty  years 
ago  and  held  at  different  times  by  the  soldiers 
of  Spain,  Great  Britain,  the  United  States  and 
the  Confederate  states. 

Scenery.  As  a  scenic  route  the  road  is 
charming.  The  wooded  dunes  of  Michigan, 
the  com  lands  of  Illinois  and  the  low  hills  of 
Indiana  contrast  sharply  with  the  country  far- 
ther south.  In  Kentucky  the  way  of  the  west- 
em  branch  is  through  the  cave  region,  and 
Mammoth  Cave  is  not  far  to  one  side;  the 
eastern  branch  traverses  the  blue-grass  country. 
Through  Tennessee  the  hills  rise  higher  and 
higher,  till  at  Lookout  Mountain  the  traveler 
is  over  two  thousand  feet  above  the  sea  and 
fifteen  hundred  feet  above  the  river  beneath. 
In  Georgia  the  cotton  country  is  reached,  then 
the  land  of  lumber,  turpentine  and  tar.  Near 
Florida  the  live  oaks  and  palmettos  give  a  hint 
of  the  semi-tropical  nature  of  the  rest  of  the 
road,  and  along  the  coral-built  east  coast, 
Florida's  Riviera,  with  its  famous  resorts.  Saint 
Augustine,  Da3rtona,  Palm  Beach  and  Miami, 
are  seen  groves  of  oranges,  grape  fruit,  lemons 
and  guavas,  fields  of  pineapples,  and  banana 
trees  and  cocoanut  palms.  From  Miami  it  is  a 
short  trip,  by  train  and  boat  or  by  boat  alone, 
to  Havana,  and  when  the  roads  of  that  island 
are  improved,  many  Dixie  Highway  travelers 
will  no  doubt  extend  their  journey  into  the 
tropic  island. 

History.  The  Dixie  Highway  was  the  idea 
of  Mr.  Carl  G.  Fisher  of  Indianapolis,  who  was 
also  the  founder  of  the  Lincoln  Highway  move- 
ment. Governor  Ralston  of  Indiana  called  a 
conference  of  the  governors  of  all  the  states 
interested — Michigan,  Illinois,  Indiana,  Ohio, 
Kentucky,  Tennessee,  Georgia  and  Florida — in 
1915,  and  each  governor  appointed  two  com- 
missioners, who  made  selections  of  roads  and 
secured  the  cooperation  of  local  authorities.  At 
the  outset  much  of  the  route  was  over  roads 
of  the  worst  type,  but  over  five  million  dollars 
were  spent  in  improvements  the  first  year. 
There  were  said  to  be  over  half  a  million  auto- 
mobile owners  in  the  territory  served  by  the 
highway,  including  its  branches,  when  active 
construction  began;  this  number  is  now  much 
greater.    See  Lincoln  Highway.  c.h.h. 


DIXON,  Thomas,  Jr.  (1864-  ),  an  Amer- 
ican novelist  and  playwright,  who  at  one  time 
was  a  preacher  and  lecturer.  His  works,  strong 
and  vital  in  parts,  deal  chiefly  with  the  South 
and  its  negroes;  they  show  vivid  pictorial  de- 
scription and  are  in  bold  defiance  of  criticism. 
He  was  bom  in  Shelby,  N.  C,  was  graduated 
from  the  Greensboro  law  school  and  admitted 
to  the  bar.  In  1885  and  1886  he  was  a  member 
of  the  North  Carolina  legislature,  but  resigned 
to  enter  the  ministry,  where  he  gained  a  repu- 
tation for  freedom  and  originality  of  thought 
and  powerful  expression.  He  has  also  been  a 
popular  lecturer. 

Among  his  writings  are  The  Leopard*8  SpoU, 
frankly  dealing  with  the  negro  question;  The 
One  Woman,  a  story  dealing  with  the  divorce 
problem;  The  Clansman,  pictiuring  conditions 
in  part  of  the  South  under  the  domination 
of  the  negroes  and  carpetbaggers  during  the 
Reconstruction  period ;  The  Sins  of  the  Fathen, 
a  gripping  human-interest  story  which  was 
dramatized  and  in  which  Dixon  played  the 
leading  part;  The  Southerner,  The  Victim,  A 
Romance  of  the  Real  Jefferson  Davis  and  The 
Foolish  Virgin. 

The  Leopard's  Spots  and  The  Clansman 
have  also  been  dramatized,  a  very  wonderful 
and  stirring  moving  picture  production  having 
been  adapted  from  the  latter  by  D.  W.  Griflhh, 
under  the  title  The  Birth  of  a  Nation,  After 
the  latter  task  was  accomplished  Dixon  wrote 
The  Fall  of  a  Nation,  a  story  which  owed  its 
inspiration  to  the  War  of  the  Nations  in  Eu- 
rope, then  in  progress  (1915). 

DNIEPER,  ne'pur,  the  second  largest  river 
of  Russia,  rising  in  the  government  of  Smolensk 
and  after  a  winding  course  of  1,3(X)  miles  emp- 
tying its  waters  into  the  Black  Sea  through  a 
mouth  ten  miles  in  breadth.    Because  of  the 
benefits  it  brings  to  a  large  area  it  is  held  in 
great  veneration  by  the  Russian  peasants,  wbo 
call   it  Father  Dnieper.     It  is  navigable  for 
almost  its  entire  length,  the  rapids  which  for* 
merly  impeded  the   passage   of  ships  having 
been  remedied  by  blasting.    As  a  commenn^l 
route  the  Dnieper  is  of  the  greatest  value  to 
Russia.     Grain  and  lumber  to  the  value  of 
over   $50,0(X),0(X)   are    annually   borne   on   ktm 
waters    to   the    Black    Sea;    the    river   flovr0 
through   the   heart   of   Russia's  great  "Biaclf 
Belt,''  one  of  the  world's  most  important  whea;^ 
growing  districts.    It  abounds  in  fish,  which 
exported  in  great  quantities.     The 
Pripct,  Psiol,  and  Desna  rivers  are  its 
important    tributaries.      The    Dnieper    flcrtV 
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throu^  highly  cultivated  agricultural  districts 
and  waters  an  area  of  203,462  square  miles. 

DHIESTEK,  nee'Hur,  a  river  rising  in  the 
Austrian  province  of  Galicia,  flowing  from  the 
slopes  of  the  Carpathian  Mouataina  and  emp- 
tying its  waters  into  the  Black  Sea  after  a 
southeasterly  course  of  850  miles.  More  than 
500  miles  of  its  length  ia  in  Russian  territory, 
and  during  recent  years  the  imperial  govern- 
ment has  done  much  to  increase  commerce  by 
dredging  and  blasting  the  river  bed.  It  is  now 
navigable  from  the  Black  Sea  to  Khotin,  on 
the  Russian  frontier,  and  its  boats  carry  great 
quantities  of  fish,  lumber  and  grain  to  the 
sea.  It  flows  through  the  western  end  of  the 
great  Russian  wheat  belt,  one  of  the  world's 
most  productive  grain  centers. 

DOCK,  a  large  herblike  plant  of  the  buck- 
wheat family,  very  troublesome  as  a  weed 
throughout  the  United  States.  The  roots  of 
three  species,  however,  the  yellow,  the  broad- 
leaved  and  the  yellow-rooted  water  dock,  are 
used  in  tonics,  as  astringents,  and  especially  for 
■kin  diseases.  About  125,000  pounds  of  dock 
roots  are  imported  into  the  United  States  each 
year,  the  price  ranging  from  two  to  eight  cents 
per  pound. 

The  docks  grow  from  two  to  four  feet  high 
and  have  long,  large  leaves,  usually  lance- 
shaped  or  heart-shaped,  sometimes  with  very 
heavy  margins.  The  flowers  are  small,  greenish 
and  inconspicuous. 

DOCK.  To  say,  "He  fell  o&  a  dock"  is  no 
nuire  correct  than  to  say,  "He  fell  ofi  a  hole," 
■ceording  to  authorities  on  the  usage  of  words. 

let  to  most   people   m  America   a   dock   is  a 


AT  DETROIT,  MICHIGAN 
A  typ»  of  Ihe  ordinary  dry-dock. 

""M,  a  structure  alongside  of  which  boats 
"""V be  fastened.  This  local  penersion  of  ihe 
■wd  probably  arose  from  the  circumstiince 
'■^l  in  ArnericB  there  are  almost  no  (rue  dock.-; 
Hi 


— enclosures  in  which  ships  may  be  anchored 
while  in  port,  the  dock  being  the  basin  contain- 
ing the  water  which  floats  the  ship.  In  Europe 
such  docks  are  well  known.  They  are  most 
valuable  at  shipping  points  where  the  tide 
rises  and  falls  many  feet.  At  Liverpool,  for 
instance,  the  River  Mersey  is  lined  for  miles 
with  enclosures  whose  gates  may  be  closed  to 
retain  water  for  ships  when  the  tide  goes  out. 

Dry-Docks.  When  a  dock  is  built  so  that 
the  water  in  it  can  be  pumped  out,  it  is  called 
a  dry-dock.  Ships  needing  repairs  beneath 
their  water-lines  may  be  towed  into  it  and 
braced  in  position  before  the  water  is  with- 
drawn. Floating  dry-doeki  are  steel  shells  which 
can  be  raised  or  lowered,  like  a  submarine,  by 
pumping  water  out  or  in.  One  may  be  made 
to  sink  until  its  floor  is  low  enough  to  permit 
a  ship  to  enter,  and  then  raised  until  the  ship's 
keel  is  out  of  water.  Probably  the  most 
famous  floating  dry-dock  is  the  Dewey,  which 
was  constructed  in  1005  and  successfully  towed 
from  Maryland  to  the  Philippine  Islands, 

DOCKTARDS ,  government  establishments 
in  which  warships  are  built,  repaired  and  fitt«d 
out  with  all  required  stores.  There  are  eight 
of  these  establishments,  officially  called  navy 
yardi,  in  the  United  States.  Two  are  on  the 
Pacific  coast,  at  Puget  Sound,  Wash.,  and 
Mare  Island  near  San  Francisco,  Cal.  The 
other  six  are  on  the  Atlantic  coast,  at  Ports- 
mouth, N,  H.,  Boston,  Mass.,  Brooklyn,  N.  Y,, 
Washington,  D.  C,  Norfolk,  Vb.,  and  PhUa- 
delphia.  Pa.  The  principal  British  dockyards 
are  at  Portsmouth,  Devon  port,  Sheemess, 
Chatham,  Queenstown  and  Pembroke.  Canada 
has  well-equipped  dockyards  at  Hahfax,  Nova 
Scotia,  and  Esquimalt,  B.  C.,  for  the  conven- 
ience of  warships  of  Great  Britain. 

DODDER,  dod'er,  a  twinelike  parasite  plant, 
native  of  Europe,  but  found  in  June  and  July 
in  the  United  States  south  and  west  from  New 
York  as  far  as  the  Rocky  Mountains.  It 
starts  from  the  ground,  living  on  the  starch 
stored  ia  the  seed.  Then  its  pale-yellow,  fine, 
leafless  stems  twine  on  other  plants  and  hold 
on  by  means  of  rootlets  or  suckers.  It  then 
breaks  loose  from  the  soil  and  feeds  on  the 
plant  to  which  it  is  attached.  These  tht«ad- 
like  stems  form  a  tangled  mass  and  later  pro- 
duce dense  clusters  of  small  white  flowers. 

Dodder  is  very  destructive,  especially  to 
flax,  clover  and  alfalfa.  Hie  best  prevention 
is  careful  examination  of  seed  before  planting. 
Dodder  seed  is  a  little  smaller  than  clover 
seed  and  can  be  screened  out  if  sufficient  care 
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ifl  used.  The  best  cure  is  burning  the  infeeted 
places  before  the  dodder  seed  matures.  See 
illustration  in  article  Botant,  page  SS9;  also 
FuNcn;  Parasites. 

DODOSON,  doj'ton,  Chabu»  Ldtwuxib 
(1S32-189S),  an  English  writer  who  is  known 
to  countless  readera  by  his  pen  name  of 
Ldwib  Cabboll,  which  appeals  on  the  title 
pages  of  two  of  the  most  charming  and  orig- 
inal stories  for  children  ever  written— jlliee'* 
AdvetUuret  in  Wonderland  and  Through  the 
Looking  Glan.  He  was  accustomed  to  use  bis 
real  name  when  he  published  his  various 
learned  books  on  mathematics,  for  he  was  a 
mathematical  lecturer  at  Christ  Church,  Ox- 
ford University,  from  18M  to  1881. 

During  his  lectureship  at  Christ  Church  he 
became  the  well-beloved  companion  of  the 
three  little  daughters  of  the  college  dean, 
Lorina,  Alice  and  Edith  Liddell,  and  the 
Wonderland  adventures  of  Alice  are  the  stories 
he  told  the  children  on  some  of  their  after* 
noon  boating  excursions  on  a  pretty  little  river 
of  the  town. 

As  examples  of  delightful  nonsense,  the  Alice 
books  are  in  a  class  by  themselves,  and  their 
charm  has  been  increased  by  the  pictures 
drawn  for  them  by  one  of  Ei^and's  greatest 
cartoonists,  Sir  John  Tenniet.  His  portraits 
of  the  Cheshire  Cat,  the  Mad  Hatter,  Twee- 
dledum and  Tweedledee  and  all  the  other  pio- 
turesque  companions  of  Alice  in  her  wander* 
ings  in  the  land  of  adventure  are  an  insep- 
arable part  of  the  narratives  themselves, 
Dodgson  wrote  several  other  stories  for  chil- 
dren, among  which  are  The  Hunting  of  the 
Bnark,  Rhyme  and  Reason    and    Sylvie  and 
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Bruno.    See  Aucb'b  AnvKNTuan  ix  Woimw 

DODO,  doh'dok,  ■  bird  no  longer  in  niiU 
ence,  but  once  related  to  the  p^eoos.  It  ii 
known  only  from  descriptions  of  Portuguese 
and  Dutch  voyagers  and  from  specimens  in 
the  British  Museum.    The  dodo  was  a  elumqr 


bird,  la:^^  than  the  swan,  covered  witlt  gnf- 
ish  down,  and  with  a  tail  appearing  like  ft  tuft 
of  curled  feathera.  It  walked  very  slowly  on 
short,  ill-shaped  tegs,  and  as  its  winp  wen 
too  short  for  flight,  it  was  easily  captured. 
Its  appearance  and  actions  gave  it  the  name, 
which  means  simpleton.  The  dodo  was  at  ons 
time  abundant  on  the  islands  of  Mauritius  and 
Bourbon,  but  as  it  was  valued  as  food  by  vtt- 
itors  and  was  also  captured  by  hogs  the  sailon 
turned  loose,  the  genus  became  extinct. 


I  faithful,  courage  oi; 
intelligent  domestic  animal,  to  which  no  truer 
or  more  simple  tribute  could  be  made  than  the 
following  eulogy  by  Former  Senator  George 
Graham  Vest: 

The  one  absolutely  unseinsh  trienti  Ihat  man 
can  have  In  this  selflsh  world,  the  one  that  never 
deserts  him.  the  one  that  never  proven  unKratetuI 
I.  Is  hiB  dog.  A  man's  dog  stands 
1  prosperity  and  In  poverty.  In  health 


sickness.  He  will  slepp  on  the  cold 
VTOund,  where  the  wintry  winds  blow  and  th«  sdow 
drives  fiercely,  It  only  he  may  be  near  his  mastn's 
aide.  He  will  kles  the  hand  that  has  no  food  to  oOsr, 
he  will  lick  the  wounds  and  Bores  Ihat  coma  In  en- 
counter with  the  rouKhnesa  of  the  world.  Be 
KusrdB  the  sleep  of  his  pauper  master  «•  U  hs 
were  a  prince.  When  all  other  friends  ilneni  1.  ba 
remains.  When  riches  take  wings  and  rspatatkn 
falls  to  pieces,  he  Is  as  constant  In  Ids  love  as  the 
BUB  In  Its  Joumsy  through  the  beavens.  Xt  for- 
tune drives  the  master  forth  an  miteeat  IB  tlH 
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world,  friendless  and  homeless,  the  faithful  dog 
asks  no  higher  privilege  than  that  of  accompany- 
ing him  to  guard  against  danger,  to  fight  against 
his  enemies.  And,  when  the  last  scene  of  all 
comes,  and  death  takes  the  master  In  Its  em- 
brace, and  his  body  is  laid  away  In  the  cold 
ground,  no  matter  if  all  other  friends  pursue  their 
way,  there  by  his  graveside  will  the  noble  dog  be 
ftnmd,  his  head  between  his  paws,  his  eyes  sad 
but  open  In  alert  watchfulness,  faithful  and  true 
even  to  death. 

Origiii.  The  earliest  date  of  domestication 
of  the  dog  is  a  matter  of  dispute,  but  he  was 
the  companion  of  man  before  history  was  first 
recorded.  There  is  no  doubt,  however,  that 
dogs  are  the  descendants  of  several  different 
kinds  of  wolves  and  jackals.  Various  breeds 
of  dogs  are  now  found  everywhere,  except 
periiaps  in  New  Zealand.  They  serve  the  can- 
nibals of  the  Pacific  islands,  the  Eskimos  of 
the  frozen  north,  the  red  men  of  the  prairies 
and  the  white  men  of  all  civilized  cities  of  the 
world.  A  few  of  the  habits  of  their  wild 
ancestors  of  the  jungles  and  plain  are  still 
retained  by  the  dogs  of  the  household,  such 
as  digging  up  the  earth  with  their  forefeet 
and  throwing  it  back  with  the  hind  feet,  and 
turning  around  two  or  three  times  before  lying 
down.  If  left  to  themselves  some  kinds  of 
dogs  would  no  doubt  again  become  wild,  as 
did  the  dogs  left  on  Robinson  Crusoe's  island 
and  as  did  the  noble  beast  in  Jack  London's 
Call  of  the  Wild,  They  would  lose  their  bark, 
which  observers  consider  an  attempt  to  imitate 
the  human  voice,  and  would  merely  yelp  and 
ho^.  Wild  dogs  are  found  in  Southern  Asia 
and  in  the  islands  of  the  Pacific.  In  Australia 
one  species,  a  destroyer  of  sheep,  is  known  as 
the  dingo.  The  wild  dog  of  India  is  the  dhole, 
about  which  Kipling  has  written. 

Bnadi  and  Characteristics.  There  are  about 
two  hundred  breeds  of  domestic  dogs,  which 
▼aiy  greatly  in  sise,  appearance  and  structure. 
AH,  like  the  cat,  have  five  toes  on  the  fore- 
feet and  four  on  the  hind  feet,  but  the  claws 
are  duller,  shorter  and  not  re- 
tractile, that  is,  cannot  be  drawn 
back  into  the  toes.  All  earn  their 
keep  for  some  special  service  to 
the  master,  ranging  from  mere 
oompanionidiip,  affection  and  de- 
votion to  the  protection  of  life 
and  property.  All  the  important 
breeds  of  dogs  are  described  in 
separate  articles  in  these  volumes, 
and  a  list  of  these  will  be  found 
under  the  heading  Related  Sub- 
jeeCs  at  the  end  of  this  article. 


Dogs  That  Work.  In  snow-  and  ice-bound 
northern  lands  dogs  play  an  important  part 
in  the  activities  of  man.  In  Alaska,  sled  dogs 
and  reindeers  are  employed  almost  entirely 
for  transportation.  Dogs  which  are  half  wolf, 
called  malamiUes,  are  harnessed  to  sleds  in  a 
line,  one  before  the  other.  Those  dogs  are 
thievish  and  are  fierce  fighters,  however,  and 
the  Labrador  huskies,  a  longer-legged,  more 
efficient  cross-bred  dog,  is  taking  the  place  of 
the  malamutes.  These  ^'huskies"  are  harnessed 
abreast  so  they  spread  out  in  a  fan-shaped 
team.  Usually  seven  or  nine  dogs  make  such 
a  team,  and  the  burden  for  each  is  about  150 
pounds.  Many  dogs  are  in  the  employ  of  the 
United  States  government  in  Alaska,  carrying 
mail. 

One  of  the  interesting  sights  in  Belgium  is 
the  little  shop  and  vegetable  market  on 
wheels.  Here  and  there  on  city  comers,  on 
a  pleasant  day,  dog-drawn  carts  are  seen, 
filled  with  wares  to  be  sold  to  the  passer-by 
(see  page  665).  In  other  European  countries 
dogs  earn  their  living  in  many  unusual  ways. 
As  members  of  the  armies,,  the  dogs  of  war 
are  trained  as  sentries,  messengers,  scouts  and 
ambulance  dogs.  They  search  the  battlefield 
for  the  wounded  and  missing,  and  in  this 
work  are  invaluable,  for  they  do  not  need 
light  and  can  do  the  work  by  night,  merely 
by  scent.  These  animal  Red  Cross  helpers 
bear  flasks  of  brandy  or  soup  and  a  roll  of 
bandages  about  their  necks  for  the  relief  of 
wounded  men.  By  following  the  tinkle  of 
bells  on  the  dog's  neck,  stretcher  bearers  know 
where  to  go,  and  a  low  whine  from  the  dog 
announces  that  a  man  has  been  found. 

Hounds  are  employed  in  police  departments 
of  many  large  European  cities,  where  they  aid 
in  capturing  criminals.  The  use  of  various 
kinds  of  dogs  as  hunters  of  game  is  well  known 
everywhere.  The  collie  is  a  famous  shepherd 
dog,  and  is  described  under  its  title.  Stories 
about  the  rescuing  of  lost  trav- 
elers in  the  Alps  by  the  great 
Saint  Bernards,  and  the  saving 
of  the  drowning  by  those  strong 
swimmers,  the  Newfoundlands, 
are  numerous,  interesting  and 
true.  It  is  said  that  one  Saint 
Bernard  called  "Old  Barry"  res- 
cued forty-two  men  in  the  Alps — 
truly  a  medal-deserving  hero. 

Dogs,  too,  have  served  in  the 
cause  of  humanity.  An  Eng- 
lish dog,  called  ''Help,"  traveled 
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on  railway  trains  for  three  yeais,  bearioR  qd 
inscription  on  his  collar,  "I  am  Help,  the  rail- 
way dog  of  Ei^and,  and  traveling  agent  for 
orphans  of  railway  men  who  are  killed  on 
duty."  Within  those  three  years  he  collected 
more  than  13,500,  never  failing  to  bring  bia 
collar-bank  safely  to  hia  maaterg. 

Training  and  Care.  Not  only  can  varioua 
breeda  of  dogs  be  trained  to  hunt,  but  even 
the  mongrel  pet  of  the  household  has  intelli- 
gence keen  enough  to  be  taught  various  tricks 
— to  beg,  to  "speak,"  to  fetch,  (»rry  and  do 
various  simple  acrobatic  feata.  A  sharp  re- 
proof will  be  more  effective  than  blows,  and 
a  kindly  word  will  bring  forgetfulness  of  former 
harshness  and  will  call  forth  that  sign  of  devo- 
tion, a  grateful  wag  of  the  tail. 

Cleanliness  and  freedom  from  draughts  arc 
as  necessary  to  the  dog  as  to  man;  these  will 
guard  against  the  disease  known  as  distemper 
(which  see).    To  remove  fleas,  that  burden  of 


a  dc^'s  life,  careful  bathing  ii 
der  favorable  circumstances  a  d(%  will  live  tat^ 
fifteen  years.  Even  with  the  best  of  care,  hon^^ 
ever,  it  is  liable  to  disease.  The  worst  of  tbe^k« 
is  rabies,  or  hydrophobia  (see  HiDSWROUk.'^ 
If  a  human  being  is  bitten  by  an  animal  hkS 
fering  with  rabies,  the  disease  will  be  imps 
to  the  person  bitten. 

A  dog  can  go  longer  without  i 
without  water,  so  his  special  water-pao  si 
always  be  kept  filled.  One  meal  a  day  fur-  i 
grown  dog  is  considered  sufficient;  tiiat  ie^^] 
be  of  dog  biscuit  or  the  coarse  scraps  from  "fcli* 
(Able,  with  not  too  much  meat.  A  dog,  *« 
look  best  and  to  show  most  intelligence,  di^uld 
be  neither  fat  nor  lean,  but  just  sledc.  IT** 
occasional  bone  should  not  be  fontotten,  f" 
gnawing  on  a  bone  keeps  the  dog's  teeth  ikM^Pi 
and  forms  part  of  its  amusement,  too.  vVoo 
has  not  watched  a  dc^  carefully  bury  ita  l»***** 
and  then  laler  seen  another  unearth  itT 
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Outlines  for  Essays  an  the 

Dog 


I  Paaa  on  My  Way  to  Scliool 

distance  I  walk 

number  of  do^s  I  pass 

"next-door"  dog 

His  appearance 

How  he  shows  his  pleasure  at 

sight  of  me 
biggest  dog  I  see 
Where  he  lives 
His  appearance  and  name 
How  he  greets  me 
smallest  dog  I  see 
How   he   watches    for    me   at 

the  window 
His  shrill  bark 
His  courage 

dog  that  follows  me  to  school 
How  he  shows  his  liking  for 

me 
Why  I  like  him  best 


The 

(1)  The 

(2)  The 

(3)  The 
(a) 
(b) 

(4)  The 
(a) 
(b) 
(c) 

(5)  The 
(a) 

(b) 
(c) 
(€)  The 
(a) 

(b) 


A  CoBTcrMitloB  Betureen  a  Poodle 
and  m  Saint  Bernard 

(1)  The  poodle  speaks 

(a)  Pride  in  my  appearance 

(b)  The  many  things  I  cannot  do 

(c)  My  contempt  for  "rough"  dogs 
(d  What  I  like  best 

1.  My  warm  comer 

2.  My  soft  cushion 
S.  My  dainty  food 

4.  The  ride  with  my  mistress 
(2)  The  Saint  Bernard  speaks 

(a)  My   birthplace   in   the  Alps 

(b)  My   home    in    the    hospice   of 

Saint  Bernard 

(c)  The  great  snowstorms 

(d)  How  I  was  fitted  out  for  my 

rescue  work 

(e)  The  hunt  through   the  blind- 

ing snow 

(f)  The  Joy  at  finding  a  traveler 

(g)  My  pride  In  my  strength 


S 


^ 


ft 


'^  Laws.  In  nearly  all  large  cities  there 
^^  «wg  specifying  the  terms  on  which  dogs 
°^y  oe  kept  and  allowed  to  run  at  large,  and 
niofit  of  them  impose  a  license,  or  tax,  on  dogs. 
A  dog  may  be  killed  in  self-defense,  or  after 
'JJ'TO  to  the  owner  that  he  is  a  menace  to 
«®  community.  Societies  for  the  prevention 
«  cruelty  to  animals  have  been  organized  in 
^"^  countries,  and  in  many  places  they  have 
^'^^^  homes  for  stray  dogs.  v.l.k. 

^  fioott.  In  addition  to  Jack  London's 
«^««  0/  fk9  Wild,  Oliphanfs  Bob,  Son  of  Battle 
Mwt  be  mentioned  as  on©  of  the  best  dog  stories 


in  print.  Brown's  Rab  and  His  Friends,  Richard 
Harding  Davis'  The  Bar  Sinister  and  Oulda's  A 
Dog  of  Flanders  are  classics  among  short  stories. 
There  are  many  dog  fables  and  poems.  Among 
the  latter  two  well-known  ones  are  Goldsmith's 
Elegy  on  the  Death  of  a  Mad  Dog  and  Trow- 
bridge's The  Vagabond.  In  Oliver  Twist  is  the 
story  of  Bill  SIkes  and  his  dog.  See,  also, 
Hodge's  Nature  Study  and  Life,  The  Dog  in  His- 
tory and  Folklore  in  Sketches  and  Studies  by 
R  J.  King,  and  Watson's  Dog-Book. 

Related  Subject*.  The  following  breeds  of 
dogs  are  given  separate  treatment  in  these  vol- 
umes: 


Bloodhound 

Bulldog 

Collie 

Dachshund 

Dingo 

Eskimo  Dog 

Foxhound 

Fox  Terrier 

Great  Dane 

Greyhound 

Hound 

Mastiff 

Newfoundland 


Pointer 

Poodle 

Pug 

Retriever 

Saint  Bernard 

Scotch  Terrier 

Setter 

Shepherd  Dog 

Skye  Terrier 

Spaniel 

Spitz 

Staghound 

Terrier 


DOG 'BANE,  a  milky-juiced  American  shrub 
growing  near  meadow  borders  from  Canada 
to  Carolina.  The  spreading  dogbane,  or  honey- 
bloom,  has  light  green  leaves  and  clusters  of 
pale  pink  bell-shaped  flowers.  Its  root  is  very 
bitter  and  is  used  in  place  of  ipecac  to  cause 
vomiting.  The  other  species,  known  as  Canada 
or  Indian  hemp,  has  paler  flowers,  crowded 
together,  and  its  bark  yields  a  long  and  strong 
white  flber,  which  is  used  for  making  nets. 
Dogbane  was  at  one  time  believed  to  be  poi- 
sonous, but  it  may  be  eaten  without  harm  by 
cattle  in  pastures  or  prairies. 

DOG  DAYS,  a  period  in  summer  usually 
characterized  by  being  the  hottest  days  of  the 
year.  The  name  was  first  applied  by  the  an- 
cients to  the  time  of  the  rising  of  the  dog  star 
Sirius;  it  covered  a  period  of  about  forty  days 
in  the  hottest  season  of  the  year.  That  star 
now  rises  at  a  different  time,  but  the  hot, 
sultry  summer  days  are  still  called  the  dog 
days.  As  dogs  usually  suffer  in  hot  weather 
and  sometimes  go  mad  and  cause  injury  by 
the  bites  they  inflict,  in  large  cities  laws  re- 
quire that  they  be  muzzled.  So,  from  that 
fact  it  has  often  been  incorrectly  believed  the 
term  originated.  It  is  interesting  to  note  that 
dogs  contract  the  disease  which  makes  them 
"mad"  more  frequently  in  cold  than  in  hot 
weather. 

DOGE,  doje.  As  in  the  United  States  the 
President  rules  the  nation  as  the  Chief  Execu- 
tive, so  in  the  republics  of  Venice,  Amalfi  and 
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jiabeOy  and  served  as  captain  of 
bttttalion  during  the  Riel  Re- 
ft   He  was  appointed  professor 
Btemational  law  at  McQill  XJni- 
0,  and  retained  this  position  for 
'-'nty  years.    He  was  elected  as 
to  the  Dominion   House   of 
ind  in  1911  was  made  Min- 
'o  Borden  Cabinet. 

'lie  ocean  near  the  equa- 

re    alternating    calms, 

:  winds  make  it  diffi- 

'  lilors  fear  and  avoid 

-Niblc,  calling  them 

.  .ss.    They  seem  to 

■  ii  in  January,  hav- 

irade  winds,  hanging 

until  the  publication 

the  ocean  that  vessels 

..  to  steer  away  from  the 

le  ocean  in  these  parts. 

sons,  to  be  m  the  doldrunu 

.on  of  listlessness. 


r  winds  under  varying  names, 
fD,  In  Volume  VTII. 

{,  Nathan  Haskell  (1852-       ), 
author  who  has  won  distinction 

translator  and  writer  of  both 
liry.  After  his  graduation  from 
!ge  in  1874  he  taught  for  several 
1881  became  musical  and  literary 

Philadelphia  Press,  Later  he 
iry  adviser  of  publishing  houses 
.  Dole's  original  works  include 
posers;  The  Hawthorne  Tree, 
ems;  Joseph  Jefferson  at  Home; 
3/  Count  Tolstoi,  and  The  Spell 
L  Among  his  translations  are 
I  Karenina,  Daudet's  Tartarin  on 
ga's  Cavalleria  Ritsiicana,  Mem- 
>ess  von  Suttner,  and  hundreds 

various  languages.  He  has  also 
collections  of  prose  and  verse, 
toi's  works  and  a  comprehensive 
i  Rubaiyat  of  Omar  Khayyam, 
9F0RD  Ballard  (1844-  ),  an 
isman  who  has  held  many  promi- 
the  former  republic  and  present 
iwaii.  He  was  bom  at  Honolulu, 
parentage,  and  was  educated  at 
ege  (Mass.).  He  was  admitted 
Boston;  returning  to  Hawaii,  he 
50  of  the  Supreme  Court  in  1887. 
olution  of  1893  which  deposed 

became  President  of  the  pro- 
iment  and  in  the  following  year 


was  chosen  President  of  the  republic  of  Hawaii. 
Largely  through  his  influence  as  a  strong  ad- 
vocate of  the  annexation  of  Hawaii  to  the 
United  States,  the  islands  were  converted  into 
a  territory,  and  he  became  its  governor  in 
19(X).  Resigning  in  1903,  he  was  appointed 
United  States  district  Judge  of  the  territory. 
See  Hawaii. 

DOL'LAR.  In  the  United  States  and  Can- 
ada the  silver  or  gold  coin  whose  value  is  1(X) 
cents  is  called  a  dollar.  In  1792  the  Coinage 
Act  was  passed  which  established  the  dollar 
as  the  basis  of  the  American  monetary  sys- 
tem. This  was  copied  after  the  Spanish  dol- 
lar then  in  circulation  among  the  colonies,  but 
the  name  is  derived  from  the  Dutch  dtder  or 
German  thaler.  The  first  United  States  silver 
dollars  were  made  in  1794  and  continued  to  be 
coined  until  1905.  These  are  still  largely  cir- 
culated in  the  western  part  of  the  country,  but 
people  in  the  East  object  to  their  weight,  and 
demand  paper  dollars,  whose  value  is  guaran- 
teed. By  an  Act  passed  on  March  14, 1900,  the 
gold  dollar,  weighing  25.8  grains,  nine-tenths 
pure  gold,  was  made  the  standard  dollar  in  the 
United  States,  but  no  provision  was  made  for 
coining  it.    See  Monet;  Coinage. 

DOLLS,  Papeb.  Happy  is  the  little  girl 
who  has  a  pair  of  scissors,  a  few  pieces  of  col- 
ored papers  and  ten  nimble  fingers,  for  with 
these  tools  and  materials  she  can  spend  many 
delightful  hours.  She  need  not  depend  upon 
the  sets  of  paper  dolls  sold  in  the  toy  shops, 
for  out  of  plain  white  paper  she  can  cut  her 
own  dolls,  and  out  of  colored  papers  she  can 
plan  and  make  most  interesting  costumes. 

Fig.  1  shows  a  i^^x^"  piece  of  cream-col- 
ored paper,  folded  in  the  middle.  (The  symbol 
CO  stands  for  inches.)  It  will  be  best  to  prac- 
tice on  bits  of  folded  newspaper  until  you  can 
cut  the  half-shape  of  a  doll  to  look  like  Fig.  2. 
The  doll  shape,  when  unfolded,  should  look 
like  Fig.  3.  With  a  lead  pencil,  draw  care- 
fully the  eyes,  nose  and  mouth,  copying  from 
Fig.  3.  The  shape  of  the  hair  can  Ee  cut  from 
light  or  dark  brown  paper  (Fig.  4)  and  pasted 
in  place.    Dolly  is  now  ready  to  be  dressed. 

From  your  sheets  of  colored  paper,  choose 
the  material  for  a  dress.  Shall  it  be  blue, 
brown  or  white?  Fig.  5  shows  a  piece  of  blue 
paper  cut  3^x6% ".  It  is  folded  in  the  mid- 
dle, as  both  sides  of  this  first  little  dress  are 
to  be  alike.  Fig.  6  shows  the  shape  of  the 
neck  cut  out  fropi  the  folded  edge  and  one  of 
the  folded  comers  snipped  off.  Fig.  7  shows 
the  little  dress  completed. 


HtiBiitJ 


f'gll  _  Five  DifferentWays  oF  ^'g  12 
Trimming  the  Same  Dress 
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Now  comes  the  pretty  part.  The  little  dress 
can  be  trimmed  in  a  number  of  ways.  In 
Fig.  8  a  white  collar  has  been  cut  from  paper 
and  pasted  in  place.  White  strips  of  paper 
have  been  cut  for  bands,  and  pasted  to  the 
bottom  of  the  dress  and  sleeves.  Charming  lit- 
tle shoe  shapes  were  cut  from  black  paper, 
and  sock  shapes  from  white  paper.  These 
shapes  were  pasted  over  the  feet  and  legs  of 
the  doll.  Dolly  can  change  her  dress,  but  she 
must  always  wear  the  same  shoes  and  socks. 
A  ribbon  hair-bow  and  necktie  add  the  finish- 
ing touches  to  this  charming  costume. 

Five  more  ways  of  cutting  and  of  trimming 
dresses  for  paper  dolls  are  shown  in  Figs.  9, 
10,  11,  12  and  13. 

No  paper  doll  family  is  complete  without 
some  bo3rs.  Their  costumes  are  of  more  sober 
colors  than  the  costumes  of  girls,  but  the  styles 
and  shapes  are  interesting  to  cut.  A  sailor 
costume  for  a  boy  can  be  cut  from  dark  blue 
and  white  papers. 

Fig.  14  shows  a  boy  doll  cut  from  cream-col- 
ored paper.  The  process  of  cutting  out  this 
shape  is  the  same  as  is  shown  in  Figs.  1,  2  and 
3.  Figs.  15  and  16  show  the  blouse  and  trous- 
ers cut  from  dark  blue  paper.  A  white  collar 
and  a  black  tie,  both  cut  from  paper,  have  been 
added  to  Fig.  15.  The  cap  is  shown  in  Fig.  17. 
The  Sailor  Boy  cannot  change  his  costume, 
because  the  clothes  must  be  pasted  to  the  fig- 
ure. It  would  be  interesting  to  cut  a  number 
of  boy  dolls  and  dress  them  in  different  cos- 
tumes. Figs.  18,  19  and  20  show  three  differ- 
ent costumes  that  can  be  cut  and  pasted  on 
three  different  boy  dolls. 

Paper  dolls  may  be  dressed  in  the  costumes 
of  other  nations.  Is  it  not  strange  that  we 
can  represent,  by  means  of  cut  papers,  shoes, 
hats,  caps,  dresses,  parasols,  sashes,  neckties 
and  everything  that  is  worn?  If  the  shapes 
are  true  and  the  colors  harmonious,  these  cos- 
tumes will  be  as  beautiful  as  painted  designs. 

Fig.  21  shows  a  boy  doll  dressed  in  a  Scotch 
costume.  The  kilt  skirt  and  the  sash  are  cut 
from  plaid  paper.  You  can  make  your  own 
plaid  by  drawing  lines,  carefully  spaced,  on 
green,  gray  or  blue  paper,  with  colored  cray- 
ons. Use  a  ruler,  and  see  that  the  points  of 
the  crayons  are  sharp.  Cover  a  sheet  of 
6"  X  9"  paper  with  the  plaid  design,  and  then 
cut  from  the  sheet  the  shapes  of  kilt  and  sash, 
and  the  band  for  the  cap.  The  stockings  could 
be  cut  from  gray  paper,  with  dark  red  lines 
drawn  afterward  upon  the  shapes,  to  look  like 
"cross  gartering." 


The  Dutch  Boy  (Fig.  22)  is  ea^y  to  dress. 
His  wide  trousers,  his  quaint  cap  and  his 
wooden  shoes  can  all  be  cut  from  the  colors 
that  are  printed  on  the  drawing.  All  of  these 
shapes  should  be  cut  from  folded  papers,  so 
both  sides  of  the  shapes  will  be  exactly  alike. 

The  little  Chinese  lady,  with  her  kimona 
I  and  parasol,  makes  a  most  attractive  doll.  Her 
black  hair  can  be  cut  from  black  paper,  her 
kimona  from  violet  tissue  that  looks  like  silk, 
and  her  parasol  from  green  paper,  with  small 
pieces  of  red  paper  used  for  a  decorative  pat- 
tern. 

Fig.  24  shows  a  Spanish  boy,  airayed  in  the 
splendor  of  black  velvet  and  gorgeous  color. 
Cut  the  trousers  and  coat  from  folded  paper, 
as  these  shapes  are  to  be  alike  on  both  sides. 
The  sash  and  the  ribbon  bow  on  the  cap  must 
be  cut  from  single  thickness  of  paper,  as  they 
are  irregular  in  shape.  After  you  have  made 
these  paper  doll  costumes  from  the  sketches, 
you  should  invent  some  costumes  of  your  oiwn 
or  work  some  paper  costumes  in  colors,  from 
pictures  that  you  find  in  other  books.       B3. 

D0L'01QTE»  a  rock  composed  of  limestone 
and  a  compound  of  magnesium  and  carbonie 
acid.  It  is  sometimes  called  magnenum  Um^ 
stone.  The  purest  varieties,  when  crsrstallised, 
are  known  as  pearl  spar;  this  has  ciystals  with 
curved  surfaces  and  is  of  a  pearly  luster. 
Dolomite  varies  in  color  from  yellowish-white 
to  yellowish-brown  and  gray.  It  occurs  in 
large  masses  in  Europe,  where  great  mountains 
in  Switzerland,  Austria,  Italy  and  England  are 
formed  almost  wholly  of  dolomite.  In  the 
United  States  it  is  found  in  the  New  England 
States,  Eastern  New  York,  Georgia  and  Ten- 
nessee. Some  of  the  finest  statuary  marble  is 
dolomite.  Another  variety,  called  hitter  wpar 
or  rhomb  spar,  is  gray,  yellow  or  reddish- 
brown,  and  is  partially  transparent.  Dolomite 
is  a  good  building  stone,  but  the  common  va- 
riety does  not  take  a  polish.  See  Limbstonb; 
Marble. 

The  Dolomites,  a  section  of  the  Alps  on  the 
border  between  the  Austrian  Tsnrol  and  the 
Italian  province  of  Venice.  Composed  of  the 
comparatively  soft  mineral  known  as  dolomite, 
these  mountains  have  been  carved  by  the 
winds  and  rains  and  frosts  into  every  sort  of 
fantastic  shape.  John  L.  Stoddard  has  called 
them  "the  Alps  in  ruins''  and  compared  their 
appearance  to  '^castles,  citadels,  cathedrals, 
obelisks,  towers,  p3rramids,  chimneys,  needles, 
bayonets,  tusks,  and  other  grotesque  and  dis* 
torted  shapes,  to  name  which  all  the  languagaa 


DOLPSIH  18 

devised  bjr  m&n  ue  insufficient."  llie  talleat 
of  the  peaks  is  Monte  MarmoUt&,  whose  sum- 
mit rises  10,972  feet  above  the  seek.  On  the 
•outhem  slope  of  the  mountains  lie  Pieve  di 
Culare  and  Cortina  d'  Ampeiio,  both  of 
which  claim  to  be  the  birthplace  of  Titian, 
and  both  of  which  figured  in  Ihe  War  of  the 
Nations.  For  eight  eenturiei  before  Napoleon 
there  was  a  republic  of  Cadore,  which  was 
allied  to  Venice,  and  in  the  days  of  the  Little 
Corporal's  greatnen  the  masts  for  its  ahipa 
and  the  piles  which  supported  the  city  were 
larchea  and  pines  from  the  Dolomites. 

DOLPHIN,  dol'Jin.  In  all  tropical  and  tem- 
perate waters  of  mid-ocean  the  traveler  on 
■hipboaid  often  sees  flashes  of  brilliant  green, 
wfaidi  shoot  along  rapidly,  turning  hither  and 
thither.  "Dolphinil"  someone  cries,  and  eyes 
are  strained  to  catch  a  glimpse  of  those  beauti- 
ful olive-green  marine  animals.  The  lower  part 
of  the  body  is  golden,  but  the  smaller  dolphin, 
wUeix  does  not  grow  over  two  and  one-half 
f«et  long,  is  sea-green,  with  a  silver  covering 
on  the  lower  part  of  ite  body.  The  large  dol- 
phin, which  reaches  a  length  of  about  six  feet, 
is  liked  by  sailon  as  food. 

These  strong,  rapid  swimmers,  traveling  in 
schools,  gather  around  a  ship  and  delight  the 
jumwiigfiB  with  their  graceful  motions.  Up 
they  dart,  many  feet  into  the  air,  and  back 


Bre  the  dolphEn  dies 
Ita  huei  are  brlgtiteat.  Like  an  InfantB  breath 
Ara  tropic  winda  before  the  voice  of  death. 

—FUm-Greene  Halleck. 

again  into  a  wave,  shooting  so  quickly  that 
tbey  leave  a  narrow  white  streak  behind  them 
in  the  water.  They  seem  like  mermaids  of  the 
ae*  as  they  play  in  the  water,  aitd  many  old 
legends  about  them  were  written  by  the 
Greeks.  The  dolphin  was  sacred  to  Apollo 
and  was  put  on  many  ancient  coins  and  med- 
als. When  dying,  the  dolphins  change  their 
etdor  to  many  brilliant  shades,  which  poets 
have  often  celebrated. 

DOKX,  dohm,  in  architecture,  a  hemispheri- 
cal or  angled  roof,  shaped  like  an  inverted 
bowl.  The  word  is  derived  from  the  Latin 
dotmi*,  meaning  a  houie,  or  home.    A  dome 
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may  be  constructed  of  various  materials,  such 
as  stone,  brick,  wood  or  earthenware.  This 
form  of  roof  is  of  ancient  origin,  having  been 
fint  used  in  the  Byiantine  Empire.  At  that 
time  there  was  no  way  known  by  which  a 
round  roof  could  be  placed  on  any  other  than 
a    round    building.    That  difficulty,  however. 


was  overcome,  and  the  Church  of  Saint  Sophia 
in  Constantinople  was  the  first  rectangular 
building  to  be  capped  by  a  dome  (see  page 
32S).  This  was  done  by  means  of  pendentives 
(which  see),  and  that  style  of  architecture 
immediately  became  popular. 

The  dome  was  the  usual  style  of  roofing  for 
Arabian  tombs  and  mosquea.  It  was  copied 
in  India,  where  it  was  soon  recogniied  as  a 
distinctive  style  of  Mohammedan  architecture. 
One  of  the  most  beautiful  domes  in  the  world 
surmounts  the  Taj  Mahal  (which  see)  at  Agra, 
and  one  of  the  largest  is  the  roof  of  the  tomb 
of  Mahmud  at  Bijapur.  The  most  noteworthy 
domes  are  those  on  Saint  Peter's,  Rome;  Saint 
Paul's  Cathedral,  London;  the  Hotel  des  Inva- 
lides,  Paris;  the  Capitol  at  Wafihington,  and 
the  capitol,  Madison,  Wisconsin.  Far  sur- 
passing all  others  in  existence,  ancient  and 
modem,  is  the  famous  dome  of  the  Pantheon 
at  Rome,  140  feet  in  diameter  and  143  feet 
high.  The  largest  dome  ever  constructed, 
however,  whs  a  temporary  one,  on  the  Palace 
of  Horticulture  at  the  Panama-Pacific  Expo- 
sition at  San  Francisco  in  1915.  It  was  152 
feet  in  diameter  and  185  feet  high,  and  ita 
huge  steel  frame  was  roofed  over  with  glass. 
It  was  torn  down  at  the  close  of  the  exposi- 

DOHEHIc:iINO,  do  may  ne  ke'no,  (1581- 
1641),  an  Italian  painter,  one  of  the  most  emi- 
nent pupils  of  the  Carracci,  who  established 
at  Bol<%na,  in  about  1580,  the  first  modem 
academy  of  art.  His  earliest  notable  work 
was  done  in  Rome,  where  he  painted  bis  ma^ 
terpiece,   Latt    Communion   oj   Sainl    Jerome. 
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This  canvas  now  occupies  a  place  in  the  Vati- 
can, opposite  Raphael's  TmnsliguTalion.  While 
in  Rome  hs  also  produced  aeveral  fresco  paint- 
iagB  of  religious  and  mytiiological  subjects. 
Between  1617  and  1621  he  lived  in  Bologna, 
the  most  important  production  of  this  period 
being  his  Madoima  of  the  Rosary. 

In  1621  Pope  Gregory  XV  recalled  him  to 
Rome  to  become  chief  painter  and  architect  of 
the  Papal  palace,  and  ten  years  later  he  was 
commissioned  to  decorate  with  frescoes  a 
chapel  of  the  cathedral  at  Naples.  The  beat 
works  painted  during  his  second  visit  to  Rome 
are  the  Four  Evanoeliati  and  a  charming 
mythological  picture,  Diana  and  Her  Nj/mpht 
Bathing.  Domenichino  excelled  in  landscape 
and  fresco  painting,  using  landscape  effectively 
as  a  background,  and  be  has  been  highly 
pntised  for  the  naturalness  of  his  scenery  and 
for  the  lifelikeness  of  bis  human  figures. 

DOMES'DAY  BOOK,  or  DOOMS'DAY 
BOOK,  one  of  the  most  interesting  historical 
volumes  in  existence.  When  William  of  Nor- 
mandy conquered  England  in  1066,  he  re- 
warded  bia    foUoweiB    by    giving    them    land 


DOUESDAY  BOOK  AND  CHEIST 
There  are  two  larRe  volumes  oC  the  survey,  one 
being  a  folio  of  TOO  pages,  the  other  a  larger 
octavo  of  900  pages.  The  strong  box  shown  In 
the  llluslrallon  Is  the  chest  In  which  the  volumes 
were  once  kept 

The   picture    above    Is    fror 


which  had  previously  belonged  to  the  con- 
quered people.  Wishing  to  know  how  the 
country  was  peopled,  how  much  land  belonged 
to  the  king  himself,  and  how  the  rest  of  the 
land  was  partitioned,  he  caused  a  survey  to 
be  made.  Each  landowner  or  holder  was  re- 
quested to  give  to  the  king's  commissioners 
full  particulars  concerning  the  land  he  owned 
or  held  and  of  property  of  every  kind  he  poe- 

Thc  country  was  divided  into  districts,  each 

district,  fiimishinfE  as  census-takers,  so  to  speak, 

,  a  certain  number  of   men   familiar  with  the 
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disposition  of  land  and  property,  to  aaaist  the 
king's  commissioners.  The  result  was  a  com- 
plete return  of  all  details  concerning  land  and 
property  in  that  part  of  England  controlled 
by  William.  His  authority  did  not  extend 
far  enough  north  to  include  Northumberland, 
Cumberiand,  Durham  or  Westmoreland.  All 
information  gathered,  in  some  instances  even 
to  the  number  of  sheep  and  swine,  was  pid>- 
lished  in  the  Domesday  Book,  against  the  ree- 
ord  of  which  there  was  no  possibility  of  ap- 
peal. There  are  many  families  in  Engtend 
who  find  cause  for  pride  in  the  fact  that  their 
family  name  appears  in  the  Domesday  Book 
amoi^  those  of  landowners.  Perfect  facsim- 
iles of  the  original  Domesday  Book  were  pub- 
lished in  1861  and  1S6S.    See  William  I.  Tbi 

CONQC^OB. 

DOMESTIC,     domea'tik,     ART.       Grand- 
mother has  told  you  many  stories  about  the 
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Grandmother's  mother  was  a  fine,  old-farii- 
ioned  woman,  who  thought  that  little  girii 
should  be  taught  to  cook,  to  sew,  to  knit,  and 
to  do  everythii^  that  is  necessary  to  be  done 
about  a  house.  The  schools  where  Grand- 
mother and  her  little  friends  learned  to  "read, 
write  and  cipher"  had  no  classes  in  sewing  or 
cooking,  for  mothers  were  expected  to  teach 
these  subjects  to  their  daughters  at  home. 

You  have  heard  of  the  long  seams  that  had 
to  be  sewed,  of  the  patch-work  blocks  that 
had  to  be  finished  before  the  little  girl  when 
name  is  now  Grandmother  could  go  out  to 
play.  Perhaps,  when  you  listened  to  theM 
stories,  you  felt  sorry  for  the  children  of  laag 
ago,  whose  mothers  insisted  that  lesaona  in 
sewing  and  knitting  and  other  forma  of  band 


riMiAU 


fwr 


EE 


Fi»2 

work  must  be  lesjued  and  learned  well.  But 
people  ha.ve  grown  to  think  that  such  training 
is  most  important,  and  that  it  can  be  made 
very  interesting. 
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It  18  not  necessary,  nowadays,  for  little  girls 
to  sew  long  seams  by  hand,  for  the  sewing 
machine  does  that  work  better  and  more 
quickly;  but  every  girl  should  know  how  to 
sew,  how  to  crochet,  how  to  knit,  how  to  make 


FlS'3 
tatting  and  how  to  use  a  number  of  decora- 
tive stitches  in  embroidery.  These  arts,  which 
are  just  as  truly  arts  as  painting  or  drawing, 
are  called  domestic,  because  they  find  their 
chief  uses  in  our  domiciles,  or  homes.  When 
you  hear  someone  say  that  a  girl  is  domestic 
in  h^  tastes,  it  means  that  she  is  fond  of  her 
home  and  of  everything  that  concerns  it. 
Eveiy  girl  should  know  a  great  deal  about 
domestic  art. 

In  other  countries,  such  as  Sweden,  Italy, 
Qenoany  and  Russia,  the  domestic  arts  are 
pmcticed  more  than  they  are  in  America. 
Hie  needlework  that  comes  to  us  from  each  of 
these  countries  has  a  distinct  character  and 


Fig.  4 

interest.  Swedish  weaving,  Italian  embroid- 
eries, Spanish  laces  and  Porto  Rican  drawn- 
work  are  all  beautiful  examples  of  the  do- 
mestic arts  of  other  countries.  They  are  as 
different  from  each  other  as  the  people  them- 
selves are  different,  and  so  each  coUntry  con- 
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tributes  something  to  the  beautiful  work  of 
the  world  that  is  distinctly  its  own. 

In  America  we  have  not  as  yet  discovered 
or  developed  domestic  arts  that  are  original. 
In  our  crochet-work,  for  instance,  we  depend 
on  designs  and  patterns  that  have  been  in- 


vented by  people  in  France  and  Germany,  or 
in  other  tountries.  Why  cannot  the  girls  of 
America  make  their  own  designs?  If  they 
were  taught  to  do  so,  and  if  the  domestic  arts 
were  encouraged,  we  should  surely  be  able  to 
develop  styles  that  are  good,  and  not  copied 
from  other  nations. 

The  girl  whose  mind  and  fingers  are  trained 
in  the  various  fields  of  the  domestic  arts  can 
do  much  to  beautify  her  home,  no  matter 
how  humble  it  may  be.  By  the  use  of  fine 
needlework,  and  with  her  ability  to  crochet, 
make  tatting,  smocking  or  embroidery,  she 
can  add  distinction  to  the  most  inexpensive 


gown.  Knowledge  of  this  kind  is  worth  actual 
money,  for  good  prices  are  paid  for  various 
forms  of  hand-work  when  applied  to  clothes, 
to  household  linens  or  to  fabrics  used  for  dec- 
oration about  a  house.  Think  of  all  the  dif- 
ferent uses  we  have  for  borders  alone.  We 
use  borders  on  curtains  and  table  runners,  on 
napkins  and  doilies,  on  dresses  and  under- 
clothing, on  bags  and  collars,  on  towels  and 
pillow  cases.  All  these  border  designs,  whether 
expressed  in  lace,  embroidery,  in  crochet  or  in 
any  other  form  of  needlework,  must  be  in- 
vented by  somebody.  Every  girl  should  be 
her  own  designer. 

The  sketches  herewith  show  one  of  the  sim- 
plest ways  of  beginning  the  study  of  design. 

Fig.  1  shows  a  piece  of  black  paper,  squared 
ofif  to  represent  quarter-inch  sections,  although 
in  the  illustration  they  are  smaller,  for  con- 
venience. This  paper  can  be  bought  already 
prepared,  and  can  be  used  with  white  chalk, 
white  crayon,  or  with  a  white  ink  known  as 
letterine.  In  Fig.  2  we  see  every  other  square 
in  a  certain  row  filled  in  with  white,  which 
makes  the  simplest  kind  of  a  border.  This 
border  is  enriched,  in  Fig.  3,  by  the  addition  of 
marginal  bands.  The  design  is  now  quite 
complete,  and  could  be  worked  out  in  crochet, 
cross-stitch,  or  in  a  variety  of  simple  stitches. 

Figs.  4,  5  and  6  show  other  variations  of 
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this  simple  way  of  designing.  When  you  get 
started  at  this  kind  of  work,  you  can  hardly 
keep  from  making  a  great  number  of  designs, 
so  interesting  is  the  work  and  so  easy  is  the 
process. 

However  interesting  you  may  find  the  work 
on  paper,  you  will  enjoy  far  more  working  out 
some  of  these  patterns  with  actual  materials. 
Fig.  7  was  worked  in  filet  crochet.  Fig.  8  was 
worked  in  a  darning  stitch,  on  Russian  crash; 
and  Fig.  9  was  worked  in  colored  cross  stitch 
on  Aida  canvas.  Any  one  of  these  borders 
may  be  used  in  making  an  article  of  use  and 
service,  for  the  home.  Fig.  12  shows  a  table 
runner,  made  of  Russian  crash,  with  the  cro- 
cheted border  used  as  an  insertion.  A  method 
of  finishing  the  edge,  quite  in  keeping  with 
the  crocheted  insertion,  is  shown  in  Figs.  10 

and  11. 

Sometimes  we  find  it  easier  to  design  with 
the  materials  themselves,  rather  than  to  draw 
designs  on  paper.  There  is  for  sale  in  the 
shops  a  square-meshed  open  canvas  or  net, 
like  that  represented  in  Fig.  13.  This  can  be 
worked  in  straight-line  designs,  with  single 
Germantown  yam.  The  design  shown  in  Fig. 
13  is  much  like  the  designs  in  Figs.  4  and  6. 
It  is  worked  in  a  simple  stitch,  with  bright 
orange  and  black  Germantown.  Other  patterns 
are  shown  in  Figs.  14  and  15.  Borders  worked 
in  this  style  on  filet  canvas  or  net  can  be 
appliqu^d  on  burlap  or  any  other  suitable 
fabric  for  a  bag.  Figs.  16  to  19  show  the 
steps  followed  in  making  a  shopping  bag  of 
brown  burlap.  A  border  worked  on  a  strip 
of  filet  canvas  was  button-holed  across  the 
bottom  of  the  bag.  The  color  scheme  of  the 
border  was  orange  and  black.  A  draw  string  of 
twisted  orange  and  black,  on  which  bright 
orange  and  blue  beads  were  strung,  gave  a  de- 
lightful finish  (Fig.  20). 

Sometimes  the  commonest  and  cheapest  fab- 
rics, which  show  squares,  circles  or  stripes  in 
their  patterns,  make  us  think  of  interesting 
designs.  Figs.  21  to  23  show  the  possibilities 
of  checked  gingham.  The  color  schemes  and 
stitches  are  given  in  the  appended  note.  Fig. 
25  shows  a  button  bag,  made  of  a  piece  of 
ordinary  gingham,  but  the  bag  looks  anything 
but  ordinary  because  of  the  unusual  design  and 
color  it  expresses.  Satin  stitch  and  couching 
(Fig.  24)  make  gingham  attractive. 

Calicoes  and  percales  are  often  printed  in 
simple  black  patterns  on  white  grounds.  These 
patterns  may  be  used  as  diagrams,  upon  which 
we  may  place  a  variety  of  decorative  stitches. 


Fig.  26  shows  an  ordinary,  dotted  calico.  As  a 
fabric,  nothing  could  be  less  interesting.  But 
look  at  the  result  of  a  little  invention!  Fig. 
27  shows  the  steps  in  working  out  a  simple  de- 
sign, which  transforms  the  uninteresting  caltoo 
into  a  bright  and  attractive  trimming,  as  shown 
in  Fig.  28.  The  trimming  has  been  used  on 
the  cufis  of  a  little  girl's  dress  as  shown  in 
Fig.  29.  A  variation  of  the  trimming  has  been 
used  for  the  girdle  and  collar. 

Other  examples  of  the  transformation  of 
cheap  and  uninteresting  fabrics,  making  them 
over  into  real  works  of  art,  are  shown  in  Figs. 
30  to  32.  B.8. 

Related  Sabjccts.  The  followlnar  articles  in 
these  volumes  give  further  information  on  the 
subject  of  domestic  art : 

Basketry  Home  Economics 

China  Painting  Industrial  Art 

Costume  Interior  Decorations 

Dolls.  Paper  Stencil 
Embroidery 

DOMESTIC  SCIENCE.  See  Homb  Eco- 
nomics. 

DOMESTIC  SERVICE,  the  name  applied  to 
service  connected  with  a  household,  including 
the  labor  of  those  who  work  in  the  house,  such 
as  cooks,  laundresses,  chambermaids,  waitresses, 
butlers,  footmen  and  personal  attendants,  and 
of  those  who  do  outside  work,  such  as  coach- 
men, chauffeurs  and  gardeners.  Domestic  serv- 
ice is  one  of  the  unorganised  industries;  that 
is,  there  is  no  fixed  standard  of  wages  or  of  the 
number  of  hours  constituting  a  day's  work,  and 
very  little  has  been  accomplished  in  the  way 
of  organizing  servants'  unions.  So  long  as  this 
situation  prevails  the  general  condition  of  the 
household  servant  will  be  more  or  less  unsatis- 
factory. One  of  the  problems  of  the  present 
day  which  is  interesting  students  of  sociology 
is  the  improvement  of  domestic  service  by 
means  of  prganisation,  and  it  is  the  general 
belief  that  putting  the  entire  system  on  a  busi- 
ness basis  would  benefit  both  employers  and 
servants.  This  would  make  it  necessary  for  the 
workers  to  take  special  training  courses,  as  in 
the  other  trades,  and  it  would  also  give  them 
better  standing  socially. 

Much  is  heard  about  the  ''servant-gizl  prob- 
lem." Complaint  is  made  continually,  l^  the 
women  who  engage  girls  to  work  in  the  home, 
of  the  uncertainty  of  the  whole  qrstem,  of  the 
lack  of  a  standard  of  excellence  and  of  a  fixed 
term  of  service,  and  of  the  difficulty  of  se- 
curing competent  and  reliable  workcan.  Th«  >, 
fact  that  large  numbers  of  untrained  immigrant 
girls  take  up  household  work  as  a  means  of 
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ftftiTiing  a  living  is  partly  responsible  for  these 
conditioos.  There  are  numerous  domestic 
sdenee  acfaools,  which  give  excellent  courses  in 
the  Tarious  lines  of  household  work,  but  these 
do  not  usually  attract  the  women  who  become 
housdiold  servants. 

Domestic  service  would  seem  to  be  a  solution 
of  the  problem  of  the  girl  who  can  earn  hardly 
more  than  living  wages  in  the  department 
stofe,  factory  or  office.  The  domestic  helper 
has  a  comfortable  home,  and  her  living  ex- 
penses are  not  paid  out  of  her  weekly  wage. 
There  are,  however,  two  features  of  domestic 
service  that  bring  it  into  disfavor  with  the 
average  American  or  Canadian  girl;  these  are 
lack  of  personal  freedom  and  the  stigma  of 
social  inferiority.  The  factory  or  office  girl 
has  a  certain  number  of  hours  between  the 
dose  of  one  working  day  and  the  beginning  of 
the  next  that  she  may  call  absolutely  her  own. 
This  is  a  joy  denied  the  girl  who  works  in  the 
household,  and  the  latter,  mioreover,  must 
always  endure  the  knowledge  that  she  is  put 
socially  beneath  her  sister  who  works  for  an 
industrial  firm. 

Interesting  remedies  for  the  servant  problem 
are  suggested  from  time  to  time.  A  wealthy 
woman  of  Chicago  has  successfully  adopted  the 
Mix  system,  whereby  groups  of  servants  work 
for  eight  hours  a  day,  each  group  relieving  an- 
other at  a  specified  time.  Such  a  system,  how- 
ever, can  only  be  practiced  in  the  homes  of 
the  rich.  Some  students  of  the  subject  favor 
the  abolition  of  all  individual  labor  and  the 
establishment  of  nurseries,  kitchens,  dining 
rooms,  etc.,  maintained  by  several  families  on 
the  plan  of  cooperation.  Such  a  system  has 
been  successfully  tried  in  Brookline,  Mass.,  but 
ita  practicability  has  not  yet  been  thoroughly 
tested.  Every  housewife  who  engages  domestic 
servants  can  help  to  make  the  profession  of 
housekeeping  attractive  by  providing  her  maid 
with  a  comfortable  room  and  adequate  bathing 
facilities,  by  allowing  her  a  reasonable  amount 
of  time  off  for  recreation,  and  by  treating  her 
considerately  and  kindly.  s.Lji. 

DOMINICAN  REPUBLIC.  See  Santo  Do- 
icnroo. 

DOMINICANS,  do  min' i  kanz,  also  called 
PiBACHiNa  Fbiabb,  is  the  name  of  a  religious 
Order  founded  in  1215  by  Saint  Dominic  to  ex- 
tend the  power  of  the  Church.  Their  first 
house  was  established  in  France.  Pope  Hono- 
rios  m  confirmed  the  Order  in  1216  under  the 
T^  of  Saint  Augiistine,  with  special  authority 

^  eieidse  the   powers   of  priesthood.     The 


Order  took  definite  shape  in  1220.  Originally 
a  preaching  Order,  it  soon  became  a  power  in 
the  great  universities  of  the  day;  to  these  it 
contributed  many  learned  men,  among  them 
Thomas  Aquinas  and  Albert  the  Great.  Four 
Dominicans  have  occupied  the  Papal  chair,  and 
two  were  distinguished  painters,  namely,  Fra 
Angelico  and  Bartolommeo.  An  order  of  nuns 
was  established  by  Saint  Dominic  in  1206.  It 
was  originally  an  asylum  for  women,  but  later 
developed  into  an  educational  institution.  The 
Dominicans  practice  extreme  austerities,  in- 
cluding midnight  offices,  long  fasts,  strict  disci- 
pline, total  abstinence  from  meat,  and  silence. 
They  are  bound  by  the  usual  priestly  vows  of 
poverty,  chastity  and  obedience. 

Saint  Dominic  (1170-1220),  founder  of  the 
Order  of  Dominicans,  was  bom  in  Spain,  and 
educated  in  the  University  of  Palencia.  After 
his  ordination  as  a  Roman  Catholic  priest  he 
devoted  his  life  to  missionary  work  and  to  the 
relief  of  the  poor.  In  1215  he  went  to  Rome 
and  spent  his  remaining  years  in  the  organisa- 
tion of  the  Order  of  Dominicans.  He  is  said 
to  have  arranged  the  form  of  prayer  known 
as  the  Rosary.  q.wm. 

DOMINION,  domin'yun,  a  town  in  Cape 
Breton  County,  Nova  Scotia,  on  Cape  Breton 
Island,  twelve  miles  northeast  of  Sydney,  five 
miles  north  from  Glace  Bay  and  twenty-seven 
miles  north  of  Louisburg.  It  is  thirteen  miles 
from  the  Sydney  &  Louisburg  Railway,  with 
which  it  is  connected  by  electric  tramway.  The 
town  is  named  for  the  Dominion  Coal  Com- 
pany, whose  mines  in  or  near  the  town  have  an 
annual  output  worth  $1,000,000  and  furnish 
emplo3rment  to  2,000  people.  Dominion  was 
settled  in  1884,  and  was  incorporated  as  a  town 
in  1906.  Population  in  1911,  2,589;  in  1910, 
estimated,  3,000.  wj.m, 

DOIQNION  DAY,  a  national  holiday  in  Can- 
ada, to  celebrate  the  confederation  of  the  prov- 
inces under  one  government.  In  accordance 
with  the  British  North  America  Act,  the  Do- 
minion came  into  existence  on  July  1,  1867, 
and  each  year  the  anniversary  of  this  day  is 
celebrated  as  a  holiday  throughout  the  Do- 
minion. It  is  perhaps  the  most  important 
holiday  of  the  year.  The  Union  Jack  ffies 
from  every  public  building  and  schoolhouse 
and  from  many  private  homes.  Patriotic  pro- 
grams are  given  in  public  halls  or  on  village 
greens,  and  athletic  meets  are  held  and  ball 
games  played.  The  day,  in  short,  expresses  the 
patriotism  of  the  nation,  but  it  is  also  a  day 
of  relaxation  and  recreation.    In  the  United 


DOMINOES 


1840 


DONATELLO 


States  the  holiday  which  corresponds  most 
closely  to  it  in  spirit  and  observance  is  Inde- 
pendence Day,  the  Fourth  of  July.  See  Brit- 
ish North  America  Act. 

DOMINOES ,  dom '  i  note.  Few  indoor  games 
which  children  play  have  more  fascination  for 
them  than  dominoes,  in  which  small,  rectan- 
gular pieces  of  wood  or  ivory,  plain  on  one  side 
and  divided  by  a  line  into  two  parts  on  the 
other  side,  are  used.  The  blocks  are  generally 
black  and  thus  the  name  domino,  which  is  the 
name  of  a  black  mask,  was  given  to  the  small 
blocks  from  which  the  game  gets  its  name. 
There  are  twenty-eight  dominoes  in  a  regular 
set,  and  these  are  marked  with  dots  on  the 
side  where  the  line  divides  the  piece  into  two 
parts.  One  of  these  dominoes  is  blank  on 
both  sides  of  the  dividing  line,  while  the  rest 
are  numbered  downward  through  all  combina- 
tions from  double  six  to  double  naught. 

In  playing  the  game,  the  dominoes  are 
placed  face  downward  and  after  mixing  them 
well  each  player  is  allowed  to  chopse  a  certain 
number,  usually  five;  the  first  player  is  the 
one  who  has  the  highest  double  among  his 
five  dominoes.  Suppose  it  is  the  ArA.  Then 
the  next  player  must  play  so  that  one  end  will 
match  this  domino,  for  instance  a  4-5.  The 
following  player  must*  match  by  playing  the 
4  or  5.  Thus  the  game  goes  on,  and  if  one 
cannot  play  he  drawG  from  the  pile  left  until 
he  gets  one  which  will  match.  After  the  pile 
is  all  used  a  player  must  "pass*'  if  he  cannot 
match — that  is,  he  must  miss  his  turn.  The 
one  who  first  plays  off  all  his  dominoes  wins, 
or  if  the  game  is  blocked,  the  one  who  has  the 
lowest  number  of  dots  wins.  Many  special 
ways  for  making  the  game  more  difficult  have 
been  added  to  the  original  game,  and  these  are 
called  by  different  names,  such  as  muggins, 
aU  fives  and  block  game. 

This  game  is  valuable  as  well  as  interesting 
to  young  children,  for  it  teaches  them  addition, 
and  tends  to  make  them  watchful  and  alert; 
older  children  learn  much  in  the  power  of  con- 
centration and  planning,  as  it  is  a  game  of  skill 
as  well  as  chance.  e.c. 

DOMITIAN»  domish'ian  (51-96),  a  cruel 
Roman  emperor,  whose  persecution  of  Chris- 
tians and  murder  of  men  of  talent,  learning 
and  wealth  finally  led  to  his  assassination. 
During  the  first  part  of  his  fifteen  years  as 
ruler  many  good  laws  were  passed,  but  his  am- 
bition and  jealousy  soon  over-balanced  his 
judgment.  After  the  tyrant  had  been  assas- 
'^'^  with  the  aid  of  his  wife,  the  Senate 


ordered  his  name  erased  from  all  public  monu- 
ments and  books.  In  the  reign  of  Domitian  the 
Roman  general  Agricola  extended  the  boun- 
daries of  the  empire  into  the  interior  of  Scot- 
land and  built  a  line  of  forts  from  the  Firth  of 
Forth  to  the  Firth  of  Clyde. 

DON,  dahn,  an  important  river  in  Russia, 
flowing  southward  from  a  small  lake  in  the 
government  of  Tula.  After  a  course  of  1,150 
miles  it  empties  into  the  Sea  of  Azov.  It  is 
navigable  for  800  miles  from  the  sea  and  is 
important  as  a  commercial  route.  In  its  upper 
course  it  flows  through  low-lying,  swampy  land, 
but  for  the  greater  part  it  runs  through  rich 
agricultural  and  timber  districts.  At  one  point 
it  approaches  within  thirty-seven  miles  of 
the  mighty  Volga  River,  with  which  it  is  con- 
nected by  a  canal.  The  waters  of  the  Don 
carry  a  great  volume  of  internal  products, 
especially  lumber,  grain  and  cattle.  It  abounds 
in  fish,  and  the  fisheries  give  employment  to 
thousands  of  men  and  women.  Its  chief  tribu- 
taries are  the  Donets,  Sosna,  Voronezh,  Ma- 
nytch  and  Medvieditza.  At  its  mouth  is  the 
port  of  Azov,  growing  steadily  in  importance 
as  the  river  traffic  increases. 

DONATELLO,  donah ieVo  (1386-1466),  an 
Italian  artist,  the  founder  of  modem  sculpture. 
He  was  the  son  of  a  wool  merchant,  but  was 
early  adopted  by  wealthy  relatives,  and  in 
their  home  learned  to  love  things  beautiful  and 
artistic.  He  worked  at  the  goldsmith's  trade, 
and  when  Brunelleschi,  the  great  architect, 
was  attracted  to  the  boy  and  took  him  to 
Rome,  Donatello  was  at  once  able  to  support 
himself  by  his  skill  in  working  metals.  After 
several  years  of  study  of  statuary  in  Rome, 
Donatello  returned  to  Florence,  the  home  of 
his  childhood,  where  he  made  many  statues 
for  the  cathedral  and  campanile,  besides  doing 
much  work  for  important  patrons.  His  two 
statues  of  Saint  Peter  and  Saint  Mark  were 
greatly  admired,  but  when  he  produced  Scant 
George,  the  man  in  armor,  it  was  considered  his 
masterpiece.  Michelangelo,  when  he  saw  it 
over  a  hundred  years  later,  stood  before  it  a 
few  moments  and  then  said,  ''March I"  The 
statue  was  so  real  and  full  of  life  that  it 
seemed  a  soldier  ready  to  obey  orders. 

In  1433  Donatello  went  again  to  Rome.  His 
work  from  that  time  shows  the  influence  of 
classic  art,  but  he  added  to  it  his  own  genius, 
which  put  motion  and  grace  into  his  figures. 
Until  his  day  men  had  carved  their  statues 
as  part  of  the  buildings  in  which  they  stood. 
In  1434,  when  Donatello  returned  onoe  more 
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to  Florence,  he  showed  how  wonderfully  a 
frieze  could  be  made  a  part  of  a  cathedral » 
and  yet  have  life  in  it,  when  he  made  the 
Singing  Gallery.  His  equestrian  statue,  the 
first  of  modem  sculpture,  which  he  made  in 
1446,  ranks  as  his  best  work,  but  in  it  he  did 
not  quite  get  away  from  old  traditions,  for  he 
had  a  ball  for  the  horse  to  rest  his  foot  upon. 
After  traveling  widely,  Donatello  settled  in 
Florence  in  1457  with  his  mother  and  sister, 
where  he  lived  simply,  unspoiled  by  praise  and 
success.  He  was  the  greatest  sculptor  of  the 
Italian  Renaissance  and  prepared  the  way  for 
Michelangelo  (which  see).  e.c. 

DONIZETTI »  doknedzet'te,  Gaetano  (1797- 
1848),  an  Italian  operatic  composer,  most 
widely  known  through  the  famous  melodious 
sextette  from  his  opera  Lucia  di  Lammermoor. 
Both  that  opera  and  Lucrezia  Borgia  have  been 
called  by  various  admirers  his  masterpiece. 
He  showed  remarkable  skill  in  writing  for  the 
voice,  but  produced  his  operas  so  rapidly, 
writing  sixty-four  in  all,  besides  other  compo- 
sitions, that,  though  many  are  brilliant  and 
/  effective,  all  would  have  been  better  if  they 
had  been  given  careful  revision.  Among  his 
operas  are  Les  Martyrs,  La  Favorita,  Anna 
Bolena,  the  comic  opera  Don  Pasquale  and  the 
li^t,  sparkling  operetta  La  Fille  du  Regi- 
ment (Daughter  of  the  Regiment),  all  of  which 
have  enjoyed  great  popularity. 

DON  JUAN,  don  hwahn,  a  legendary  hero 
of  Spain,  whose  life  story  has  been  made  the 
basis  for  many  dramatic  and  poetic  forms. 
Molito,  Comeille,  Milton,  Mozart,  Byron, 
Dumas,  Balzac  and  Flaubert  are  among  the 
great  poets,  writers  and  musicians  who  have 
made  this  romantic  character  the  subject  of 
their  works. 

There  seems  to  have  been  a  certain  historical 
foundation  for  him  in  the  life  of  a  member  of 
the  noble  family  of  Tenorio,  at  Seville.  Ac- 
eording  to  the  legend,  Don  Juan  cared  only  for 
self,  and  acknowledged  no  higher  obligation 
than  his  own  wiU  imposed.  Failing  in  his 
attempt  to  abduct  the  daughter  of  the  governor 
of  Seville,  he  was  challenged  by  her  father, 
whom  he  killed  in  a  duel.  To  demonstrate  his 
belief  that  spirits  do  not  exist,  he  visited  the 
tomb  of  the  murdered  man,  ordered  a  feast  to 
be  prepared  there  and  invited  the  statue  to 
follow  him  to  a  revel.  To  his  horror,  the  ''stone 
figure"  accepted  the  invitation,  appeared  at 
table  among  the  guests,  promptly  compelled 
Don  Juan  to  fdlow  him  and  at  once  delivered 
the  blaqphemor  over  to  perdition. 
116  « 


Mozart's  famous  opera,  Don  Giovanni,  made 
the  story  popular  all  over  Europe.  Byron's 
Don  Juan  follows  the  name,  and  to  some  ex- 
tent the  character,  of  the  original  legend  of 
this  ne'er-do-well.  In  some  of  the  later  dra- 
matic versions,  other  features  are  introduced 
attributed  to  another  personage  named  Don 
Juan  of  Marana,  who,  through  his  mother's 
influence  in  having  masses  said  for  his  salva- 
tion, ended  his  days  in  a  monastery  where  he 
subjected  himself  to  the  severest  penance,  to 
atone  for  a  life  of  debauchery  and  crime. 

DONNELLY,  don' el  i,  Ignatius  (1831-1901), 
an  American  prose  writer  and  journalist,  who 
tried  to  prove  that  Bacon  wrote  the  works  of 
Shakespeare.  He  was  bom  in  Philadelphia,  ' 
educated  in  the  public  schools,  studied  law,  and 
was  admitted  to  the  bar  in  1852.  In  1859,  after 
his  removal  to  Saint  Paul,  Minn.,  he  was 
elected  lieutenant-governor  and  served  as  a 
congressman  from  that  state  from  1863  to 
1869.  He  then  left  the  Republican  party  to 
become  associated  with  the  People's  party, 
receiving  nomination  from  the  latter  for  the 
Vice-Presidency  in  1898.  From  1873  to  1878 
he  was  editor  of  the  Anti-Monopolist  at  Saint 
Louis,  and  in  his  later  years  edited  The  Repre- 
sentative in  Minneapolis.  His  best-known 
works  include  Atlantis,  the  Antediluvian 
World,  Ragnarok,  and  The  Great  Cryptogram. 
In  the  latter  he  attempted  to  prove  the  theory 
of  the  Baconian  authorship  of  Shakespeare's 
plays,  based  on  a  cipher  which  he  claimed  to 
have  personally  discovered.  His  contentions 
failed  deeply  to  interest  the  literary  world. 

DON  QUIXOTE  (Spanish,  keho'ta),  the  title 
of  a  masterpiece  of  burlesque  in  literature, 
written  by  Cervantes,  which  has  entertained 
people  of  all  nations  and  all  times  since  its 
publication  in  two  parts,  in  1605  and  1615.  It 
is  also  the  name  of  the  hero  of  the  story,  the 
"Knight  of  the  Rueful  Countenance." 

This  book  was  written  to  ridicule  absurd 
stories  of  chivalry  which  were  so  popular  in  the 
time  of  Cer\'antcs.  Throughout  the  tale,  with 
its  wealth  of  comedy  and  its  faithful  picture  of 
every  class  of  society  of  the  sixteenth  century, 
runs  a  strain  of  sadness  and  keen  human  under- 
standing. The  brave,  courteous  old  gentleman, 
Don  Quixote,  his  brain  filled  with  the  deeds  of 
knights  as  pictured  in  books  he  has  read,  ven- 
tures forth  to  seek  adventure  of  his  own  in  a 
world  where  knight-errantry  is  no  longer 
known.  With  him,  as  squire,  goes  the  simple, 
faithful  Sancho  Panza,  and  together  they  pass 
through  dangers  and  many  coimcaX.  ^v^^cA^c^^ 
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until  Don  Quixote  falls  ill.  His  belief  in  knight 
errantry  is  shattered,  and  he  dies  expressing 
aversion  to  books  of  chivalry. 

From  Don  Quixote  have  come  many  sayings 
of  popular  usage,  such  as  ''Murder  will  ouf 
and  ''A  bird  in  the  hand  is  worth  two  in  the 
bush."  There  has  been  much  discussion  as  to 
the  proper  way  for  Americans  to  pronounce 
"Don  Quixote."  The  Spanish  pronunciation  is 
usually  heard  among  educated  people,  although 
so  eminent  a  man  as  James  Russell  Lowell 
advocated  the  simplest  English  pronunciation — 
Don  Kwixote — ^just  as  the  letters  suggest  the 
sounds.   See  Cervantes  Saavedra,  Miguel  de. 

DOOM,  DOUM  or  DITM  PALM,  a  palm  of 
Upper  £g3rpt  and  Central  Africa,  remarkable 
for  having  a  many-branched  stem.  It  grows 
both  in  dense  forests  and  singly  in  desert  sands. 
Each  branch  of  the  doom  palm  ends  in  a  tuft 
of  deeply-lobed  fan-shaped  leaves.  It  bears  an 
irregularly-oval  fruit  about  the  sixe  of  an  apple, 
with  a  red  outer  skin  covering  a  thick,  spongy 
and  rather  sweet  substance  which  tastes  like 
gingerbread;  the  palm  has  often  been  called 
the  gingerbread  tree.  This  pulp  furnishes  food 
to  the  poorer  inhabitants  of  the  countries 
where  such  trees  grow,  and  an  infusion  made 
from  it  is  found  cooling  and  effective  in  cases 
of  fever.  Within  each  fruit  is  a  homy,  semi- 
transparent  seed,  which  is  used  as  a  bead  for 
ornamentation.  Ropes  are  made  from  the  leaf- 
stalk fibers.    See  Palm. 

DOR£,  dohra',  Paul  Gustave  (1833-1883),  a 
French  painter  and  sculptor,  but  preeminently 
the  illustrator  of  a  series  of  literary  master- 
pieces with  which  his  name  will  forever  be 
associated.  Among  them  are  the  Bible,  the 
works  of  Rabelais,  Sue's  The  Wandering  Jew, 
Dante's  Divine  Comedy,  Lafontaine's  Fables, 
Tennyson's  IdylU  of  the  King,  Coleridge's 
Ancient  Mariner  and  Poe's  Raven. 

He  was  bom  at  Strassburg  and  at  an  early 
age  gave  promise  of  ability;  in  fact,  his  fame 
as  an  illustrator  came  so  early  in  life  and  the 
demand  for  his  art  was  so  great  that  he  was 
given  but  little  opportunity  for  technical  train- 
ing and  study.  He  himself  admitted  that  be- 
tween 1850  and  1870  he  earned  £280,000,  or 
$1,400,000,  by  his  pencil.  For  many  years  there 
was  a  Dor6  gallery  in  London,  filled  with  his 
works,  which  were  more  popular  there  than  in 
France.  Among  the  paintings  there  were  the 
enormous  canvases  of  Christ  Leaving  the  Prae- 
iorium  and  ChrisVs  Entry  into  Jerusalem, 

However,  he  is  seen  at  his  best  in  his  book 
illustrations,  interesting  especially  because  of 


the  imaginative  power  and  dramatic  sentiment 
he  was  able  to  weave  into  them.  Subjects  of 
a  weirdly-humorous  character  appealed  to  him 
most  strongly.  Dora's  popularity  extended 
throughout  the  United  States  and  Canada,  as 
well  as  Europe.  In  addition  to  his  illustrations 
he  did  a  number  of  historical  paintings  in  oil 
and  water  colors,  and  had  considerable  success 
as  a  sculptor. 

DORIANS »  do'rianM,  the  most  conservative 
and  practical  of  the  four  great  branches  of  the 
ancient  Greek  race,  the  others  being  known  as 
Achaeans,  lonians  and  Aeoliana.  Long  before 
the  period  of  known  history  began  the  Dorians 
were  driven  by  invaders  from  their  home  in 
Thessaly,  on  Uie  eastem  slopes  of  the  Pindus 
range,  and,  moving  southward  through  Central 
Greece,  settled  finally  in  the  Peloponnemii. 
Their  most  important  representatives  in  his- 
toric times  were  the  Spartans  (see  &*abea). 
According  to  tradition,  the  Dorians  took  their 
name  from  Dorus,  the  son  of  Hellen,  who  was 
the  legendary  ancestor  of  the  Greek  race. 

DO'RION  (in  French,  doreoN'),  Sn  Ak- 
TQiNB  Aim£  (1818-1891),  a  Canadian  jurist  and 
statesman,  one  of  the  political  leaders  in  the 
period  preceding  Confederation,  the  spokesman 
of  the  Partie  Rouge,  or  "red  party,"  liie  radical 
wing  of  the  French-Canadian  Liberals.  Later 
in  life  he  served  with  distinction  for  many 
years  as  chief  justice  of  the  province  of  Quebec. 
Dorion  was  bom  in  the  parish  of  Saint  Anne 
de  la  Parade,  in  Champlain  County,  Quebec, 
attended  Nicolet  College,  studied  law  at  Mont- 
real and  was  called  to  the  bar  in  1842.  He 
entered  public  life  in  1854  as  a  member  of  the 
Canadian  assembly,  in  ^(iiich  he  sat,  except  for 
one  interval  of  several  months,  until  Confed- 
eration in  1867.  Dorion  soon  became  a  leader 
of  the  reformers  who  sought  to  secure  repre- 
sentation by  population,  or  "rep.  by  pop.,"  as 
it  was  called.  In  1856  he  suggested  a  federal 
imion  of  Upper  and  Lower  Canada,  but  did 
not  continue  to  advocate  this,  plan. 

On  August  2,  1858,  he  accepted  the  position 
of  commissioner  of  Crown  lands  for  Lower 
Canada  in  the  government  headed  by  George 
Brown,  known  generally  as  the  Brown-Dorion 
Ministry.  After  holding  office  for  only  four 
days  the  Ministry  resigned,  after  the  assembly 
had  voted  a  lack  of  confidence.  This  was  the 
shortest  Ministry  in  Canadian  history.  Dorian 
continued  to  sit  in  the  assembly,  and  between 
1862  and  1867  was  in  tum  commissiona  of 
Crown  lands,  provincial  secretary  and  attorney- 
general  for  Lower  Canada.    At  the  first  general 
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election  after  the  org&nization  of  Uie  Dominioii 
he  was  elected  to  the  Eouae  of  Commons,  and 
in  1873  was  appointed  Minister  of  Justice  in 
the  Mackensie  government,  but  he  resigned  in 
the  next  year  to  become  chief  justice  of  the 
province  of  Quebec,  an  office  which  he  held 
until  1887. 

DOBHOnSE,  dawr'mous,  a  small,  squiiret- 
like  rodent  which  passes  moet  of  ite  life  sleep- 
ing; that  is,  it  remains  much  of  the  time  in  a 
dormant  state,  hence  the  name.  Various  species 
are  common  in  temperate  and  warm  partA  of 


&eftt  Britain,  Europe,  Asia  and  Africa,  but 
none  is  known  in  America,  althou^  the  com- 
mon white-footed  mouse  is  sometimes  called  a 
donnouse. 

The  general  characteristics  of  all  species  are 
long,  equitrel-lilce  tails,  two  or  four  pairs  of 
cheek  teeth,  liuge  heads  with  rather  pointed 
muules,  large,  prominent  eyes  and  mouselike 
care.  They  are  beautiful  animals,  with  hair 
fine  and  silky.  Like  squirrels,  they  sit  up  on 
their  hind  legs,  holdii^  their  food  of  acorns, 
hanlnuts  or  grain  between  their  forepaws; 
but  unlike  the  squirreb,  they  go  about  at  night. 
All  wiaUr  they  sleep  curled  into  a  little  ball 
m  their  neat  nests  in  bushes,  awakening  only 
occasionally  on  a  warm,  sunny  day  to  eat  from 
their  houded  store  of  food. 

DOBTS  KEBELUOH,  a  disturbed  condition 
b  the  state  of  Rhode  Island  from  the  autumn 
<t  tStt  until  May,  1842,  caused  by  Thomas 
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Wilson  Dorr  in  the  interest  of  suffrage.  After 
the  Revolutionary  War  Rhode  Island  was  still 
governed  imder  its  charter  of  1663,  whereby  the 
right  to  vote  was  restricted  to  holders  of  $134 
worth  of  real  estate  or  land  bringing  an  annual 
rental  of  $7,  and  to  their  eldest  sons. 

Dorr  voiced  the  discontent  of  the  people 
and  headed  a  party  for  the  extension  of  suf- 
frage to  all  males  of  legal  age.  They  held  a 
convention  and  drafted  a  constitution;  at  the 
same  time,  the  state  government,  realising  the 
revolutionary  state  of  affairs,  called  a  legal  con- 
vention which  drafted  an  equally-liberal  con- 
stitution. Both  were  submitted  to  the  people; 
Dorr's  reform  document  received  the  majority 
of  votes,  but  it  was  declared  illegally  adopted. 
By  election  of  the  suffragists,  Dorr  was  made 
governor,  and  Samuel  W.  King  was  elected 
governor  at  the  regular  elections.  Dorr  and 
his  followers  stubbornly  attempted  to  sustain 
their  government  by  force  of  arms,  but  through 
the  aid  of  United  States  troops  the  rebellion 
was  quelled.  Dorr  was  convicted  of  treason 
and  sentenced  to  imprisonment  for  life,  but 
was  afterwards  pardoned. 

Thomas  Wilson  Dorr  (1805-1854)  was  a 
member  of  the  Rhode  Island  legislature  in 
1833-1S37.  He  was  bom  at  Providence,  R.  I., 
and  was  educated  at  Harvard  College.  Bad 
it  not  been  for  Doit's  agitation,  suffnge  might 
not  have  been  extended  in  Rhode  Island  for 
many  years. 

DORTMUND,  dawrt' moonl,  an  important 
mining  city  in  the  fertile  German  province  of 
Westphalia.  It  ia  situated  near  the  River  Ems, 
seventy-three  miles  northeast  of  Cologne.  Al- 
though an  ancient  city,  established  before  the 
year  900,  its  growth  has  been  very  rapid  only 
during  recent  years,  owing  to  railwi^  develop- 
ment and  the  opening  up  of  mines  and  indus- 
tries. The  iron  industry  ia  of  great  importance, 
and  there  are  very  laige  plants,  some  employ- 
ing as  many  as  26,000  men.  Locomotives,  cars 
and  all  kinds  of  heavy  machinery  are  manu- 
factured, and  there  are  numerous  breweries, 
potteries  and  chemical  works.  Dortmund  was 
a  flourishing  member  of  the  Hanseatio  League 
(which  see),  but  steadily  declined  from  the 
fifteenth  century  until  after  the  Franco-(^er- 
man  War  (187(M871).  It  then  received  an 
impetus  which  caused  it  to  develop  almost  as 
rapidly  as  any  of  the  western  towns  of  the 
United  States  and  Canada.  Population  in 
1910,  2U226. 

DOUAY,  doaa',  or  DODAI  BIBLE,  the 
name  commonly  applied  to  the  t.n.'Di&A.yiici&  lA 
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the  Vulgate,  or  Roman  version  of  the  Bible, 
which  had  been  declared  by  the  Council  of 
Trent  to  be  authoritative  for  English-speaking 
Catholics.  The  original  Douai  edition  is  the 
foundation  on  which  practically  all  the  English 
Catholic  versions  are  based.  The  New  Testa- 
ment was  published  at  Rheims  in  1582,  and  the 
Old  Testament  at  Douai  in  1609.  The  work  of 
translating  was  done  by  a  number  of  Romanist 
refugees  connected  with  the  seminary  and  col- 
lege of  Douai  and  Rheims,  under  the  leader- 
ship of  Dr.  Gregory  Martin,  a  distinguished 
Greek  and  Hebrew  scholar.  Numerous  later 
revisions  were  made,  chiefly  to  correct  the 
literary  style,  words  of  Latin  origin  having 
been  originally  used  instead  of  their  simpler 
English  equivalents.  The  best-known  Roman 
Catholic  Bible  published  in  England  in  modem 
times  is  perhaps  Haycock's,  first  issued  at  Man- 
chester in  1811-1812.  In  America  a  revision  of 
the  Douay  version  by  Archbishop  Kenrick 
(1849-1850)  is  much  used. 

DOUBLE  STARS.  If  you  look  sharply  at 
Mizar,  the  star  next  to  the  end  in  the  handle  of 
the  Big  Dipper,  you  will  obser\'e  that  nestling 
close  to  it  is  a  tiny  companion  called  Alcor. 
Seen  through  a  telescope  Mizar  would  appear 
to  you  as  a  pair  of  large  stars,  one  white  and 
one  green,  and  with  the  spectroscope  astron- 
omers have  discovered  that  one  member  of 
this  pair  is  in  fact  composed  of  two  stars. 
Mizar  is  thus  an  example  of  two  kinds  of 
double  stars.  The  two  parts  into  which  the 
telescope  separates  it  are  really  independent 
of  each  other,  but  as  we  look  out  upon  them 
from  the  earth  one  is  almost  directly  behind 
the  other,  and  the  rays  from  them  find  the 
same  spot  in  the  retina  of  our  eye.  Alcor  and 
Mizar  are  called  optical  doubles,  because  to  our 
unaided  eyes  they  appear  companions)  simi- 
larly, the  two  parts  of  Mizar  form  a  telescopic 
double.  But  the  star  which  the  spectroscope 
separates  into  two  is  entirely  different.  It  is 
called  a  physical  double,  or  binary  system, 
because  its  members  revolve  about  a  common 
point,  the  center  of  gravity  of  their  combined 
masses.  Thousands  of  binary  systems  are 
known;  more  about  them  will  be  found  in  the 
article  Astronomy.    See,  also.  Spectroscope. 

DOUGHTY,  do'ti,  Arthur  George  (1860- 
) ,  a  Canadian  historian.  Dominion  archivist 
and  keeper  of  the  records  since  1904.  Dr. 
Doughty  was  bom  at  Maidenhead,  Berkshire, 
England,  and  was  educated  at  Eldon  School, 
London,  and  at  Oxford  University.  He  moved 
to  Canada  in  1886  and  held  several  commercial 


and  secretarial  positions  before  his  appoint- 
ment to  succeed  Douglas  Brymner  as  Dominion 
archivist.  Dr.  Doughty  was  one  of  the  first  to 
realize  the  necessity  of  collecting  documentary 
material  of  Canadian  history.  He  is  the  author 
of  a  number  of  historical  and  other  works, 
which  are  standard;  among  the  best  known  are 
The  Siege  of  Quebec  and  the  Battle  of  the 
Plains  of  Abraham;  Quebec  under  Two  Flags; 
The  Cradle  of  New  France,  and  Life  and  Works 
of  Tennyson,  With  Professor  Adam  Shortt  he 
edited  the  monumental  work  entitled  Canada 
and  Its  Provinces, 

DOUGLAS,  dug' las,  Ariz.,  known  locally  as 
the  Smelter  City,  is  a  substantially-built  town 
in  Cochise  County,  in  the  southeastern  comer 
of  the  state.  It  is  217  miles  east  of  £1  Paso, 
650  miles  southeast  of  Los  Angeles,  and  1,098 
miles  southwest  of  Kansas  City.  It  is  on  the 
El  Paso  &  Southwestern  Railroad,  whoiae  west- 
em  terminus  is  Tucson,  124  miles  west,  where 
it  connects  with  the  Southern  Pacific.  The 
Nacozari  Railroad  extends  south  from  Douglas 
to  Nacozari,  Mex.,  an  American  mining  town. 
The  population  of  Douglas  in  1910  was  6,437. 
The  town  was  founded  in  1901  by  Dr.  James 
Douglas,  head  of  the  Phelps-Dodge  interests 
in  Arizona.    It  was  incorporated  in  1905. 

Douglas  probably  ships  more  range  stock 
raised  in  both  Arizona  and  Mexico  than  any 
other  border  town,  and  is  the  market  for  hun- 
dreds of  small  towns  below  the  border  which 
are  supported  by  mining  and  cattle  raising. 
West  of  the  city  are  two  large  smelters,  which 
receive  ore  from  the  rich  mines  of  Bisbee  and 
from  the  Mexican  districts  of  Nacozari,  Arispe, 
Moctezuma,  El  Tigre  and  Pilares.  The  mineral 
products  are  copper,  gold,  silver,  lead  and  zinc. 
Prominent  buildings  of  the  city  include  a  public 
library,  a  country  club,  a  Y.  M.  C.  A.  building 
and  the  El  Paso  &  Southwestern  depot. 

In  the  army  maneuvers  which  followed  the 
Mexican  bandit  raid  on  Columbus,  N.  Mex.,  in 
March,  1916,  Douglas  was  an  important  post. 
Details  of  this  period  of  border  history  are 
given  in  the  articles  Mexico  and  United  States, 
subtitles  History.  ck.q. 

DOUGLAS,  Sir  James  (1803-1877),  a  Britisli 
colonial  administrator,  regarded  as  the  founder, 
of  British  Columbia.  He  was  bom  in  British 
Guiana  and  spent  his  boyhood  in  Scotland,  but 
at  the  age  of  sixteen  moved  to  Canada,  where 
he  entered  the  employ  of  the  Northwest  Com« 
pany.  When  this  company  was  absorbed  by 
the  Hudson's  Bay  Company  in  1821,  Douglas 
was  sent  into  the  territory  west  of  the  Roeky 
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Mountains.  After  boldii^  &  number  of  poei- 
tiooa  under  John  McLoughlin  (I784-I857),  he 
was  in  1830  appointed  McLoughlin's  chief  i>»- 
OBtant  at  Fort  VaDCouver,  and  finally  succeeded 
him  as  chief  factor.  In  ISSl  Douglas  became 
governor  of  Vancouver  Island,  then  under  the 
control  of  ^e  Hudson's  Bay  Company,  and 
later  he  also  became  governor  of  the  Crown 
colony  on  the  mainland,  which  was  fint  called 
New  Caledonia  and  later  British  Columbia. 

Until  1864,  when  he  retired  from  public  life, 
he  was  not  merely  the  chief  representative  of 
the  company,  but  was  also,  after  the  colonies 
were  transferred  to  the  Crown,  the  royal  gov- 
ernor. There  is  no  question  that  he  was  an 
autocrat  io  office.  He  observed  certain  forms 
of  government,  and  in  1SS6  even  allowed  the 
establishment  of  representative  govemmeut  in 
Vancouver  laland,  but  it  was  the  will  of  Doug- 
ha  that  ruled.  The  rapid  increase  in  popula- 
tiim  which  followed  the  discovery  of  gold  on 
the  Fnaer  River  led  to  demands  for  a  more 
democratic  form  of  government,  with  which 
Dou^as  had  no  sympathy.  He  finally  resigned 
his  office  because  he  felt  that  he  could  not 
dumge  his  views,  yet  his  bitterest  opponents 
paid  tribute  to  his  honesty, 'courage  and  abil- 
ity,  and  admit  that  the  stimulus  which  he  gave 
to  the  colonies  justifies  his  title,  the  "fouoder 
of  British  Columbia."  o.h.u. 

DOUGLAS,  Stcphek  Abnold  (1813-1861),  an 
eminent  American  statesman  whose  skill  as  a 
debater  and  resourcefulness  as  a  political  leader 
made  him  one  of  the  most  prominent  figures 
during  the  stormy  period  before  the  War  of 
Small 


of  stature,  but 
with  large  head 
and  massive 
dtoulders,  be  was 
popularly  known 
io  his  day  as 
"The  Little 
Giant,"  giving 
"the  image  of 
power  under  close 
eompreSBion."  In 
American  history 
^»  same  is  espe- 
cially associated  Stephen  a.  douglas 
with  tiie  doctrine  of  "squatter  sovereignty,"  of 
irtudt  be  WU  the  moat  distinguished  champion 
(aee  Sqcaitb  SovraxiaNTT). 

Douglu  was  bom  at  Brandon,  Vt.,  and  spent 
the  fint  fifteot  years  of  his  life  on  a  farm.  A 
iDeifer  coimttjr  eebooling,  a  year  or  so  of  acad- 
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emy  training  and  a  course  in  law  constituted 
his  preparation  for  his  public  career.  Admitted 
to  die  bar  at  Jacksonville,  III.,  in  1S34,  he  soon 
gained  a  large  practice,  and  having  associated 
himself  with  the  Andrew  Jackson  Democrats 
was  elected  in  1835  to  the  office  of  prosecuting 
attorney  for  his  district.  The  following  year  he 
was  sent  to  the  lower  bouse  of  the  state  legis- 
lature; from  1841  to  1843  he  was  judge  of  the 
supreme  court  of  Ulioois,  and  in  1843  he  en- 
tered the  national  House  of  Representatives. 
In  1847  he  began  his  first  term  in  the  United 
States  Senate,  where  he  was  conspicuously  be- 
fore the  public  until  his  death. 

Soon  after  his  appearance  in  Congress,  Doug- 
las was  singled  out  as  one  of  the  most  energetic 
and  able  of  the  Democratic  leaders.  His  en- 
thusiasm for  the  Westward  expansion  of  his 
country  made  him  a  champion  of  the  annexa- 
tion of  Texas  and  advocate  of  the  Mexican 
War,  and,  as  he  was  chosen  chairman  of  the 
Senate  committee  on  territories,  it  was  his 
task  to  introduce  bills  for  organixing  the  terri- 
tories of  Minnesota,  Oregon,  New  Mexico, 
Utah,  Washington,  Kansas  and  Nebraska.  He 
was  soon  in  the  very  storm  center  of  the 
slavery  controversy,  for  the  question  of  admits 
ting  the  territories  as  free  or  slave  became  the 
great  issue  of  the  hour.  In  1854  he  reported 
the  famous  Kansas-Nebraska  Bill  (which  see), 
giving  to  the  people  of  those  territories  the 
right  of  deciding  whether  or  not  slavery  should 
be  permitted  within  their  boundaries,  and 
therefore  bringing  the  squatter  sovereignty 
principle  squarely  before  the  people.  The 
passage  of  this  bill  was  due  to  Douglas'  brilliant 
qualities  of  leadership. 

In  1SS8  he  toured  the  state  of  Dlinois  in  a 
stirring  campaign  for  reelection  to  the  Senate, 
having  for  his  Republican  opponent  a  man  as 
yet  unknown  to  fame — Abraham  Lincoln.  In 
a  series  of  debates  that  attracted  wide  interest, 
the  two  discussed  the  whole  problem  of  slavery 
and  its  extension.  Douglas  was  playing  for 
two  prises,  the  Senatorship  and  the  Presidency, 
a  fact  which  Lincoln  knew  when  he  put  to 
bis  opponent  the  question— "Can  the  people 
of  a  territory,  against  the  wish  of  any  citiien 
of  the  United  States,  lawfully  exclude  slavery 
from  its  limits  before  the  formation  of  a  state 
constitution?"  Douglas  answered  "Yes,"  which 
pleased  his  constituents  and  secured  his  reelec- 
tion to  the  Senate,  but  which  lost  him  the 
support  of  the  Southern  Democrats  and  doubt- 
leas  the  Presidency  of  the  United  States.  In 
1860  be  was  nominated  for  the  Pion^ius:)  \i^ 
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the  Northern  Democrats,  but  wu  repudiated 
by  the  South,  and  in  the  election  von  only 
twelve  electoral  votes.  His  popular  vote,  how- 
ever, waa  Becond  to  Lincoln's, 

From  a  personal  standpoint  Douglu  was  not 
opposed  to  slavery,  but  no  one  was  more  loyal 
than  he  in  upholding  the  integrity  of  the  Union, 
and,  on  the  outbreak  of  the  War  of  Seceaaion, 
in  accordance  with  Lincoln's  request,  he  began 
a  tour  of  the  border  states  to  arouse  enthuBiasm 
for  the  cause  of  the  North.  Two  months  after 
the  fall  of  Fort  Sumter  he  died.  His  grave,  in 
a  small  park  of  Chic^o,  at  the  foot  of  Tfairty- 
sizth  Street,  tm  the  shores  of  Lalce  Michigan, 
is  marked  by  an  imposing  monument  and 
statue.  B.u.w. 


DOUGLASS,  Fbbdebick  (1817-1895),  an 
American  lecturer  and  journalist,  of  negro 
descent,  who,  even  with  the  great  handicap  of 
color,  achieved  success  and  honor  after  his 
release  from  slavery.  He  was  bom  at  Tuck- 
ahoe,  Md.,  of  a  white  father  and  a  negro 
mother,  whose  servitude  he  shared,  according 
to  the  law  of  the  time.  When  be  was  ten  yearn 
old  he  was  put  to  work  in  a  Baltimore  ship- 
yard, where  he  taught  himself  to  read  and 
write.  At  the  age  of  twenty-one  he  made  his 
escape  from  slavery  by  disguising  himself  as  a 
sailor.  After  working  for  several  years  as  a 
day  laborer  in  New  Bedford,  Mass.,  he  brought 
himself  to  the  attention  of  the  Massachusetts 
Anti-Slavety  Society  by  a  speech  made  before 
a  convention  at  Nantucket,  and  was  soon  sent 
out  as  a  lecturer  under  the  auspices  of  the 
society.  His  work  took  him  to  England,  where 
money  was  raised  to  buy  his  freedom. 

Douglass  published  an  abolition  paper  for 
several  years  before  the  War  of  Secession,  and 
m  1870  started  The  New  National  Era  in 
Washington.  In  1871  he  was  appointed  secre- 
tary of  a  commission  to  Santo  Domingo,  in 
1872  waa  a  Presidential  elector  from  New  York, 
and  later  became  marshal  for  the  District  of 
Columbia,  recorder  of  deeds  in  the  District,  and 
United  States  minister  to  Haiti.  His  auto- 
biography is  published  under  the  title.  Life  and 
TimeM  of  Frederick  Douglass. 

DOUM,  doom,  FALH.    See  Doom  Palh. 

DOVE,  duv,  the  name  applied  to  the  smaller 
and  especieJly  attractive  speciea  of  pigeons, 
which,  as  symbols  of  love,  gentleness,  inno- 
cence and  peace,  hold  a  prominent  place  in 
religion,  literature  and  art.    Among  the  birds 
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to  which  the  name  has  been  given  are  the 
mourning,  ring,  ground  and  scaled  doves.  To 
North  American  residents  the  best  known  of 
these  is  the  moummg  dove,  a  member  of  the 
turtle  dove  group  (see  Tuanx  Dora).  Ths 
mourning  dove,  which  is  found  from  Quebec  to 
Panama,   is  so   named   because   of   the  soft. 


THE  COMUON  DOVE 
plaintive,  cooing  notes  with  which  the  mala 
wooes  his  mate.  This  bird  is  about  a  foot 
long,  and  wears  a  modest  coat  of  fawn  oolor, 
varying  to  blui^-gray.  In  appearance  it  re- 
sembles the  wild  pigeon.  The  mourning  dovsa 
are  devoted  lovers  but  careless  housekeepMf, 
for  the  two  pretty  white  eggs  are  laid  in  a  flimsy 
nest  consisting  only  of  a  few  sticks  loosely 
thrown  together.  Sometimes  this  mt^eahift 
home  is  built  on  top  of  a  robin's  deserted 
nest.  The  birds  feed  on  grains  and  grass  utd 
weed  seeds.    See  Piqbon', 

There  ia  frequent  mention  of  the  dove  in  the 
Bible.  It  was  this  bird  that  Noah  sent  out 
from  the  Ark  to  see  if  the  waten  had  receded, 
and  which  returned  with  an  olive  leaf  to  tell 
him  that  the  flood  waa  eubaiding  (Genew 
VIII).  One  of  these  birds  rested  on  the  head 
of  Christ  after  His  baptism  {Matlhev?  m,  IB), 
and  later  in  His  ministry  He  overthrew  the 
seats  of  those  that  sold  doves  in  the  Temple. 
In  the  days  of  the  early  Christian  Churd 
likenesses  of  doves,  generally  with  an  olive 
branch,  were  carved  on  numberless  tomta  In 
the  catacombs  of  Ronw  and  elsnriien^  to 
symbolise  eternal  peace  (see  Catacombs),  At 
the  present  time  the  "dove  of  peftea"  ii  ■ 
common  feature  of  cartoons  and  othv  pi^ 
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tures  reprewDting  the  end  of  warfare  or  the 
triumph  of  the  principles  of  peace. 

DO '  VBS,  an  English  seaport,  aixty-aeven 
miles  southeast  of  London,  on  th«  northern 
■hore  of  the  Strait  of  Dover.  It  is  beautifully 
situated,  backed  by  the  famous  "white  clifCa 
of  Dover."    On  the  cliSs  to  the  east  of  the 


crrr  and  strait  of  dovbr 
town  stBiidB  a  castle,  founded  during  the  ancient 
Roman  occupation  of  Britain,  and  now  strongly 
KMTisoned.  Stoira  tunneled  in  the  diSs  lead 
from  the  shore  to  the  fortifications,  the  road 
for  wheeled  traffic  talcing  a  long,  winding  course 
to  the  top  of  the  clifTs,  350  feet  in  height.  The 
harixM'  is  protected  by  a  pier  a  half  mile  in 
length.  Calais,  the  nearest  French  port,  is 
only  twenty-one  miles  distant,  and  the  fast 
mail  boats  accomplish  the  passage  across  the 
strait  in  slightly  over  one  hour;  for  this  reason 
Dover  is  the  most  important  center  of  traffic 
frith  France.  It  is  not  a  manufacturing  town, 
but  conducts  a  large  miscellaneous  trade  with 
Bdgium,  Holland,  France  and  other  European 
countries.  Population  in  1911,  43^5.  See 
■Untntion  of  cliSa,  in  article  England. 

Stnit  ti  Dover,  a  narrow  channel  connecting 
the  Atlantic  Ocean  with  the  English  Channel 
■od  separating  England  from  France  at  their 
''euot  points.  It  is  very  shallow,  averaging 
'm"  than  lOCr  feet  in  depth.  The  passage  from 
"•"er  to  the  lYench  port  of  Calais,  the  nearest 
'''Sliih  and  French  shores,  is  greatly  dreaded, 
■*  the  sea  is  usually  rough,  and  violent  storms 
"f  frequent.  For  many  years  the  chief  ambi- 
~*  of  Doted  British  swimmers  was  to  swim 
^  Channel.  The  feat  was  first  accomplished 
«"  1875  by  Captain  Webb,  who  was  in  the  water 
*•*  twenty-one  and  a  half  houre.  A  plan  for 
?"™*cting  England  and  France  by  a  tunnel 
^'"'••h  the  strait  baa  been  repeatedly  pre- 
*™ted  to  the  two  governments  but  has  always 
"*"  eppoaed,  chiefly  for  military  reasons.  As 
*'  *0(ineering  project  it  would  not  be  a  diffi- 
cult undertaking. 

*"*>,  Del.,  the  capital  of  the  state  and 
at  nunty  «at  of  Kent  County.    It  is  on  the 
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Saint  Jones  Creek,  near  the  geographical  cen- 
ter of  the  state  and  about  nine  miles  from  the 
coast.  Wilmington  is  forty-eight  miles  north. 
Transportation  is  provided  by  the  Pennsyl- 
vania Lines  (Delaware  division).  The  place 
was  settled  as  early  as  1717.  In  1777  it  super- 
seded New  Castle  as  the  capital  of  the  state, 
and  in  1829  was  incorporated  as  a  town.  In 
IQIS  the  population  was  3,720. 

Dover  is  built  on  high  ground  and  has  wide 
streets  crossing  each  Other  at  right  angles. 
Most  of  the  buildings  are  constructed  of  brick, 
the  most  prominent  being  the  capitol,  built 
more  than  200  yean  ago,  the  courthouse  and 
the  Federal  building.  There  are  also  two  very 
old  churches,  Christ  Church  (Protestant  Epis- 
copal) and  the  Presbjrterian.  Besides  the  pub- 
lic schools,  the  city  has  the  Wilmington  Con- 
ference Academy  and  the  State  College  for 
colored  students,  the  state  library,  containing 
about  50,000  volumes,  and  a  public  library. 
Dover  was  the  birthplace  of  Caesar  Hodney, 
an  American  patriot,  and  his  home  and  a  monu- 
ment erected  to  his  memory  are  features  of 
interest.  The  surrounding  country  produces 
an  abundance  of  small  fruits,  and  the  people 
of  the  city  are  largely  engaged  in  canning 
fruit,  vegetables  and  meat,  especially  poultry. 
The  making  of  baskets  and  crates  is  a  related 
industry. 

DOTES,  N.  H.,  the  oldest  city  in  the  state 
and  the  county  seat  of  Strafford  County.  It 
is  situated  in  the  southeastern  part  of  the 
state,  at  the  head  of  navigation  of  the  Cocheco 
River,  where  it  meets  the  waters  of  the  Bel- 
lamy River.  Portsmouth  is  eleven  miles  south- 
east. Three  railway  lines  serve  the  city — the 
Boston  &  Maine,  the  Dover  &  Lakeport  and 
the  Portsmouth  &  Dover;  street  railway  lines 
communicate  with  cities  north  and  east.  In 
1918  the  population  was  13,272,  about  the  same 
as  in  IBIO.    The  area  exceeds  tweoty-eix  square 

Dover  is  a  manufacturing  city,  largely  en- 
gaged in  making  cotton  and  woolen  cloth, 
boots,  shoes,  machinery  and  printing  presses; 
the  extensive  print  works  have  an  output  of 
30,000,000  yards  annually.  Within  the  city's 
limits  the  Cocheco  River  has  a  direct  fall  of 
thirty  feet,  and  its  water  power  is  utilised  by 
the  manufacturing  plants.  There  are  many 
handsome  buildings,  the  most  notable  being  a 
$100,000  Federal  building,  a  S225,000  city  hall, 
a  public  library  with  over  34,000  volumei, 
jointly  provided  by  the  city  and  Andrew  Car- 
negie, Wentwortb  Hospital  and  thft  ^wAmm 
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Art  Institute.    The  Strafford  Bank  is  said  to 
be  the  oldest  savings  institution  in  the  state. 

Dover  was  settled  in  1623,  and  named  for 
Dover,  England.  In  1641  it  passed  under  the 
jurisdiction  of  Massachusetts,  and  so  remained 
for  fifty  years.  A  city  charter  was  granted  in 
1855.  In  the  spring  of  1896  a  flood  washed 
away  several  bridges,  but  they  have  been  re- 
placed by  modern  structures. 

DOW,  dou,  Neal  (1804-1897),  a  Quaker  tem- 
perance reformer,  born  in  Portland,  Me.,  known 
as  the  ''father  of  the  Maine  law,"  and  one  of 
the  most  effective  temperance  advocates  in 
American  history.  He  was  educated  at  the 
Friends'  School  in  New  Bedford,  Mass.,  sub- 
sequently becoming  a  merchant  and  rising  to  a 
high  position  in  the  business  and  political  life 
of  his  native  city.  The  temperance  question, 
however,  was  his  chief  interest,  and  he  was 
an  ardent  champion  of  the  prohibition  of  the 
manufacture  and  sale  of  intoxicating  drinks. 
In  1851,  the  same  year  that  he  drafted  Maine's 
famous  prohibitory  law,  he  was  elected  mayor 
of  Portland  and  was  reelected  in  1855.  In  1858 
he  served  in  the  state  legislature.  Early  in  the 
War  of  Secession  he  became  colonel  of  the 
13th  Volunteer  Infantry  and  was  commissioned 
brigadier-general  of  volunteers  in  1862.  In  the 
attack  on  Port  Hudson  he  was  twice  wounded, 
was  taken  prisoner,  and  spent  eight  months  in 
Libby  Prison.  At  the  close  of  the  war  he 
traveled  in  the  United  States,  Canada  and 
Great  Britain,  organizing  prohibition  leagues, 
and  through  his  efforts  the  prohibition  amend- 
ment was  added  in  1884  to  the  Maine  constitu- 
tion. The  National  Prohibition  party  made 
him  its  candidate  for  President  in  1880. 

DOW'DBN,  Edward  (1843-1913),  an  English 
educator  and  literary  critic,  one  of  the  most 
distinguished  of  modem  Shakespearean  schol- 
ars. He  was  bom  in  Cork,  Ireland,  and  was 
educated  at  Trinity  College,  Dublin,  where  he 
began  teaching  oratory  when  he  was  twenty- 
four  years  of  age.  Later  he  was  appointed 
professor  of  English  literature  in  the  college,  a 
position  which  he  held  until  his  death.  His 
scholarly  Shakespeare:  His  Mind  and  Art, 
which  was  published  in  1875,  gave  him  a  repu- 
tation that  was  fully  sustained  by  succeeding 
volumes  of  literary  biography,  criticism  and 
history.  Notable  among  these  are  The  Shake' 
speare  Primer,  a  treasure-house  of  information 
in  concise  form;  New  Studies  in  Literature;  a 
Life  oj  Shelley;  Introduction  to  Shakespeare, 
and  A  History  of  French  Literature,  He  also 
9()ited  Shakespeare's  sonnets  and  several  of  his 


plays,    and    the    poetical    works    of    Shelley, 
Wordsworth  and  Southey. 

DOW'IB,  John  Alexander  (1847-1907),  a 
religious  organizer  and  teacher,  who  had  a 
remarkable  career  in  America  as  the  founder  of 
a  church  based  on  his  doctrine  of  healing  by 
faith.  He  was  bom  in  Edinburgh,  Scotland, 
began  his  religious  work  as  pastor  of  Congre- 
gationalist  churches  in  Sydney,  Australia,  and 
later  took  up  evangelistic  work  because  of  his 
conviction  that  it  was  wrong  for  a  minister  to 
accept  a  salary.  About  1882,  when  he  estab- 
lished a  tabernacle  in  Melbourne,  he  became 
a  convert  to  the  doctrine  that  bodily  ills  should 
be  healed  by  the  "prayer  of  faith."  Six  years 
later  he  emigrated  to  the  United  States  to 
organize  a  church  which  should  be  founded  on 
his  beliefs. 

Establishing  himself  in  Chicago,  he  gained 
thousands  of  followers,  and  by  1896  his  Chris- 
tian Catholic  Church  had  become  widely 
known.  In  1901  he  moved  its  headquarters  to 
Zion  City,  forty-two  miles  north  of  Chicago,  a 
community  founded  on  the  prairie,  which  at 
once  grew  to  a  town  of  several  thousand  peo- 
ple. In  that  city  he  established  a  publishing 
house,  a  bank,  a  college,  many  charitable  insti- 
tutions and  various  industrial  works,  famous 
among  which  is  a  great  lace  factory  now  owned 
by  Marshall  Field  &  Company.  Over  all  of 
these  enterprises,  and  over  the  conduct  of  his 
people,  Dowie  exercised  the  power  of  a  dic- 
tator. He  forbade  many  things  commonly 
practiced  elsewhere;  for  example,  he  denied 
men  the  right  to  smoke  within  the  city  limits, 
and  he  decreed  that  no  one  might  dance  or  play 
cards.  When,  in  1906,  a  revolt  of  his  followers 
deposed  him,  he  was  planning  to  extend  the 
influence  of  his  Church  throughout  the  worid. 
Previously  he  had  announced  himself  as  Elijah 
II.  A  year  after  his  fall  from  leadership  he 
died.  Wilbur  Glenn  Voliva  succeeded  him  in 
the  post  of  chief  authority. 

DOYLE,  doil,  Sir  Arthur  Conan  (1869- 
),  a  British  novelist  who  created  one  of  the 
most  widely-known  characters  in  modem  Eng* 
lish  fiction — the  fascinating  detective,  Sherlodc 
Holmes.  The  stories  in  which  he  appears— 
A  Study  in  Scarlet,  The  Adventures  oj  Sherlock 
Holmes,  The  Hound  oj  the  Baskervilles  and 
others — are  more  than  ingenious  detective  tales, 
for  they  show  the  author's  humor,  insight  into 
character  and  sense  of  the  dramatic,  and  at 
times  are  enveloped  in  an  atmosphere  of  hor- 
ror and  mystery  that  is  suggestive  of  EdgV 
Allan  Poe, 
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Doyle  WHS  bom  in  Eklinburgh  and  studied 
medicine  in  the  university  of  that  city  and  in 
StQDyhurat  College  (England).  He  practiced 
as  a  doctor  at  Sbuthsea  between  1882  and  1S90, 
malciDE  an  at- 
tempt at  story- 
writing  in  the 
meaDtime,  and 
winning  success 
in  1887  with  A 
Stvdy  in  Scarlet. 
This  was  followed 
by  its  compaaion 
volumes  and  by 
several  historical 
novels,  including 
Micah  Clarke, 
The  White  Com- 
ponv.    The    Ad- 
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)  considered 


Gerard  and  Sir  Nigel;  the  last 
by  many  critica  to  be  bis  best 
torical  fiction.  Round  the  Red  Lamp,  The 
Stark  Munro  Letter*  and  The  Green  Flag  and 
Other  Stories  are  volumes  of  short  stories;  he 
has  also  written  a  book  of  poems  called  Songg 
of  Action  and  a  play  entitled  Halvet.  Among 
lua  latest  stories  are  The  Poison  Belt  and  The 
Cote  of  Oscar  Slater. 

Doyle  gave  bis  services  to  Ei^land  during 
the  Boer  War,  acting  as  senior  physician  of  a 
fidd  hospital,  and  on  his  return  home  published 
The  Great  Boer  War,  a  military  history  of  the 
•truggle.  Later  he  vigorously  upheld  the  Brit^ 
A  policy  in  Souti  Africa  in  The  Caiue  and 
Conduct  o/  the  War,  a  book  widely  read,  and 
tnaaUted  into  tirelve  languages.    In  1902  the 
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British  government  knighted  him  in  recognition 
of  his  distinguished  services  to  his  country. 

DRACHMA,  drak'ma,  the  name  of  a  silver 
coin  which  is  the  monetary  unit  of  Greece.  It 
is  of  the  same  value  as  the  French  franc  and 
is  worth  19.3  cents  in  United  States  and  Cana- 
dian money.  A  drachma  is  divided  into  100 
U'pla,  each  worth  .103  cent  (nearly  two  mills). 
Among  the  ancient  Greeks  the  drachma  was 
also  the  unit  of  weight.  It  varied  considerably 
in  different  localities  and  has  only  recently 
become  standardized.  The  modern  drachma 
in  weight  is  equal  to  the  metric  gram,  or  15.433 
grains.    See  Coins,  Fobeion. 

DRACO,  dra'ko,  an  Athenian  statesman  and 
legislator  who  in  621  b.  c.  drew  up  a  code  of 
the  common  law  of  Athens.  These  written 
laws  in  no  way  altered  the  laws  already  estab- 
lished, but  when  written  they  appeared  so 
harsh  that  they  were  said  to  have  been  written 
in  blood.  The  only  penalty  named  was  death, 
no  matter  what  the  offense.  Solon  later  altered 
many  of  these  laws,  but  retained  -the  death 
penalty  for  murder.  It  is  said  that  Draco  met 
his  death  at  Aegina,  being  accidentally  smoth- 
ered in  a  theater  beneath  the  great  number  of 
garments  and  caps  thrown  on  him  by  the  over- 
enthusiastic  people. 

DRAFT,  the  name  popularly  given  to  any 
bill  of  exchange  (which  see),  and  more  partic- 
ularly to  a  bill  of  exchange  drawn  by  one  bank 
on  another  in  favor  of  a  third  party.  With 
the  exception  of  the  check,  the  draft  is  the 
form  of  negotiable  paper  most  commonly  in 
use  in  ordinary  business  transactions.  Its  use 
is  easily  illustrated  by  an  example.  Mr.  A  in 
New  York  owes  $500  to  Mr.  B  in  Toronto. 
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ONE  FORM  OF  DRAFT 
The  Spurlock  Company  did  not  owb  William  Brownell,  yet  wished  ti 
"~  of  Brownell'a  name  as  payee  there   could   be   written   t"""    


*Mch  the  ar«wer  does  busin( 
i***Bitatkm  and  paTnient. 


lulj  send   the  draft  to  a  Monlie».\  *aiv\l  ttn 
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Mr.  A  has  money  in  New  Yodc,  but  not  in 
Toronto.  So  he  goes  to  his  Nen  YoA  bank, 
which  has  money  on  depont  in  a  Toronto  bank 
or  whoM  credit  with  it  ia  assured,  and  gets  a 
draft  for  SGOO,  made  payable  by  the  Toronto 
bank  to  Mr.  B.  When  B  gets  the  draft  he 
presents  it  for  payment  at  the  Toronto  bank. 
The  latter  makes  the  payment  and  in  turn 
charges  the  amount  to  the  New  York  bank.  In 
this  way  A'a  debt  is  discharged. 

A  draft,  on  the  other  hand,  may  be  used  in 
another  way  to  secure  payment  of  money. 
Suppose  the  Spurlock  Company  of  Chicago 
owes  William  Brovmell  of  Montreal,  and  that 
E.  J.  Smith,  also  of  Montreal,  owes  the  Spur- 
lock Company.  The  btter  may  write  such  a 
draft  as  is  shown  in  the  illustration  and  tender 
it  to  Brownell  in  payment  of  its  debt  to  him. 
When  Smith  pays  Brownell  as  requested,  a 
three-cornered  indebtedness  is  cancelled.  If  a 
draft  reads  "pay  at  tight"  or  "on  demand,"  a 
debtor  must  at  once  either  pay  the  amount  of 
the  draft  or  reject  it.  If  the  draft  is  payable 
in  sixty  days  he  may  accept  it,  thereby  agree- 
ing to  pay  it.  His  acceptance  is  indicated  by 
the  word  Accepted  and  hit  tignature  on  the 
face  of  the  draft.  After  the  draft  is  accepted 
be  is  legally  responsible  for  its  amount,  for  it 
is  then,  in  effect,  a  note.  If  he  fails  to  pay 
at  the  time  fixed,  he  may  be  sued  without 
further  notice.    See,  also,  Chkx;  Nbootuble 

iNBTBUMBNTa. 

DKAFTIHG.    See  Conscbiption. 

DBAGOH,  drag'un,  a  name  which  most  com- 
monly belongs  to  the  harmless  East  Indian 
ftUiTtg  litard,  of  beautiful,  butterfly  hues,  but  is 
also  applied  to  various  tree-licards  of  Southem 
California,  South  America,  Asia  and  Africa. 
The  fiying  liMard  is  about  eight  inches  long. 

In  legends  and  myths  the  dragon  is  the  em- 
blem of  evil,  and  in  Christian  art  it  is  pictured 
as  a  fierce,  winged  crocodile,  breathing  fire. 
The  Chinese  regard  the  dragon  as  a  divinity, 
and  have  adopted  it  as  their  imperial  emblem. 

DRAGOK  FLY,  a  beautiful  water  insect,  with 
large,  long,  gauielike  wings  that  give  it  power- 
ful and  rapid  flight.  A  "glimmering,  glittering 
flutterer  fair,"  dressed  in  beautiful  greens  and 
bluea  and  browns,  it  is  as  attractive  and  inter- 
esting as  the  butterfly.  It  has  very  large 
beadlilie  eyes  and  a  long,  slender  body,  and 
ii  videly  known  as  the  devil't  damtTtg  needle. 
To  thi*  always-hungry  but  absolutely  harmless 
j^ihMt  are  attributed  many  strange  actions.  It 
mUm^  mndy  on  other  insects,  chiefly  mos- 
and   fliei,    and    usually    catches    and 
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eats  them  while  Qying  over  the  pon 
marshes  where  it  lives.  It  is  therefore  a  I 
to  humanity.  The  dragon  fiy  lays  its  e 
the  water,  where  the  pupae  (young)  li 


a  year,  greedily  eat-  n  ing  the  water  i 
ami  then  from  the  ■  top  of  a  reec 
rock  thpy  burst  forth  ■  in  all  their 
beauty.  Dragon  flies  migrate  like  bin 
the  reason  for  their  flight  has  not  been 
mined. 

DRAIN'AGS.  How  many  farmers 
believe  you  if  told  that  they  could  increi 
size  of  their  farnis  without  enlarging 
boundaries?  The  proposition  seems  absii 
it  is  a  fact  that  the  average  farm  co 
increased  in  depth.  The  deeper  the  roo 
plant  penetrate  the  soil  the  more  nourii 
they  can  extract,  and  artificial  drains 
lowerii^  the  level  at  which  water  satura 
soil  and  shuts  out  air,  enables  roots  to 
farther  below  the  surface.  A  farmer  ou| 
to  be  content  with  having  his  fields  fre 
standing  surface-water;  if  a  post  hole  i 
five  feet  deep  contains  water  during  ] 
the  growing  season  he  will  gain  by  ioi 
a  dminage  system. 

Id  a  large  part  of  the  United  Stat 
Canada  rain  falls  more  rapidly  than  e' 
tion,  natural  drainage,  seepage  through  I 
and  absorption  by  plants  can  dispose  of 
the  line  of  saturation,  called  the  loate 
is  not  very  far  below  the  surface.  In  cl 
moisture  rises  more  than  four  feet  obc 
water-table  just  as  ink  climbs  in  a  p 
blotting-paper  (see  CAPiLi.AitiTT),  and  i 
it  rises  nearly  two  feet. 

The  Best  Way  to  Drain.  Open  ditc 
seldom  satisfactory  on  a  farm.  They 
part  of  the  tillable  area,  obstruct  mo 
and  sometimes  become  filled  with  wee 
breed  mosquitoes.  Underground  drai 
much  more  effective,  especially  when  bu 
hollow  tile. 

There  are  no  fixed  rules  for  the  1^ 
underground  drains.  The  character  of  t 
the  lay  of  the  land  and  the  amount  o 
to  be  carried  must  be  considered  io  ew 
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known  as  acts  and  scenes.  When  presented  on 
a  stage  the  story  is  developed  by  means  of 
speech,  action  and  gesture,  and  with  the  aid  of 
stage  scenery  and  furnishings.  The  term  drama 
is  also  applied  to  the  entire  body  of  dramatic 
writings  of  any  people  or  period,  as  the  English 
drama,  medieval  drama,  and  the  like.  The 
dramatic  writings  of  nearly  all  nations  are  an 
important  part  of  their  literature. 

Plays  are  written  both  in  prose  and  in  poetry. 
The  Greeks,  who  originated  European  drama, 
considered  this  form  of  literature  one  of  the 
divisions  of  poetry,  and  Shakespeare's  plays 
are  for  the  most  part  written  in  verse;  but  in 
modem  times  prose  has  been  more  generally 
used  than  poetry  as  a  medium  for  dramatic 
composition.  The  two  great  divisions  of  the 
drama  are  tragedy  and  comedy.  Tragedies  are 
plays  with  a  gloomy  ending,  in  which  the  sad 
or  terrible  in  life  is  emphasized;  in  a  comedy 
the  outlook  on  life  is  gay  or  cheerful,  and  there 
is  a  happy  conclusion.  Shakespeare's  Hamlet 
is  a  tragedy;  his  Twelfth  Night  is  a  comedy. 

American  Drama.  America  has  produced  an 
extensive  dramatic  literature,  though  much  of 
this  is  not  of  high  value.  American  dramatists 
have  shown  the  greatest  activity  in  the  period 
beginning  about  1880.  In  the  latter  part  of  the 
nineteenth  century  a  form  of  play  became  pop- 
ular in  which  the  interest  is  centered  upon 
native  types  of  character  rather  than  upon  the 
plot.  Denman  Thompson's  Old  Homestead 
(1886)  and  James  A.  Heme's  Shore  Acres 
(18d2)  are  well-known  plays  of  this  type. 
Bronson  Howard  (1842-1908),  one  of  America's 
most  able  dramatists,  is  remembered  for  his 
attractive  and  spirited  comedy,  The  Henrietta 
(1887),  revived  in  1913-1914  as  The  New  Hen- 
rietta, and  for  his  popular  war  drama  Shenan- 
doah (1889).  Augustus  M.  Thomas  (bom 
1859),  whose  fondness  for  local  color  is  shown 
in  his  most  popular  plays,  Alabama,  In  Miz- 
zoura  and  Arizona,  also  achieved  success  with 
a  striking  play  dealing  with  the  power  of 
hypnotism.  The  Witching  Hour.  Among  other 
well-known  plays  is  his  ^4^  a  Man  Thinks. 

Notable  work  has  also  been  done  by  William 
Gillette  (bom  1855),  who  made  an  able  drama- 
tization of  Doyle's  Sherlock  Holmes  and  won  a 
high  place  for  himself  in  the  dramatic  world  in 
its  title  role.    Secret  Service,  a  drama  of  the 
War  of  Secession,  and  The  Private  Secretary,  a 
delightful  and  entertaining  comedy,  are  among 
fiadg^^ther  successes.    The  drama  of  social  life 
^     ^^^^  represented  by  Clyde  Fitch   (1865- 
otablv  in  The  Climbers,  The  Truth  and 


The  Girl  with  the  Green  Eyes.  He  produced 
more  plays  during  a  brief  career  than  any  other 
American.  Typical  phases  of  modem  American 
life  have  been  treated  by  Eugene  Walter  (bora 
1874)  in  The  Easiest  Way,  Paid  in  Full  and 
Fine  Feathers,  and  Edward  Sheldon  (bom 
1886)  gave  a  realistic  portrayal  of  slum  life  in 
Salvation  Nell.  The  well-known  theatrical  pro- 
ducer and  manager,  David  Belasco  (bom  1859), 
has  written  a  number  of  successful  plays, 
notably  The  Heart  of  Maryland  and  The  Girl 
of  the  Golden  West. 

The  chief  representative  of  the  poetic  drama 
is  Percy  Mackaye  (bom  1875),  whose  Jeanne 
d*Arc  and  Sappho  and  Phaon  show  literary 
merit.  William  Vaughn  Moody,  who  died  in 
1910,  gave  promise  of  unusual  power .  in  his 
Great  Divide  (1907),  possibly  the  most  artistic 
of  all  American  prose  dramas. 

The  American  drama  has  reached  a  higher 
standard  of  excellence  in  its  players  than  in 
its  plays.  Among  the  earlier  artists,  the  names 
of  Edwin  Forrest,  Edwin  Booth,  Lawrence 
Barrett  and  Richard  Mansfield  shine  brilliantly. 
Joseph  Jefferson,  whose  portrayal  of  Rip  Van 
Winkle  is  one  of  the  cherished  traditions  of 
the  American  stage,  was  long  a  well-loved 
figure  in  the  theater. 

Notable  among  later  artists  are  John  Drew, 
Edward  H.  Sothem,  Robert  Mantell,  William 
Gillette,  William  Faversham,  William  Crane, 
Henr>'  E.  Dixey,  Nat  Goodwin,  Francis  Wilson, 
Maude  Adams,  Julia  Marlowe,  Annie  Russell, 
Minnie  Maddern  Fiske  and  Mrs.  Leslie  Carter. 

Some  Present-Day  Difficulties.  The  Amer- 
ican theater  since  1910  has  shown  the  effects 
of  rather  extraordinary  conditions.  One  of  the 
most  commonly-heard  complaints  on  the  part 
of  the  theatrical  producers  is  that  the  regular 
theater  no  longer  enjoys  the  popularity  it  onoe 
commanded.  Undoubtedly  the  immense  vogue 
of  the  moving  picture  and  vaudeville  programs 
has  diverted  the  public  from  the  regular  play- 
houses, where,  it  is  generally  admitted,  the 
prices  charged  are  often  excessive.  Plays  of 
genuine  merit  are  the  exception,  and  a  person 
who  has  paid  well  to  see  an  inferior  play  poorly 
acted  is  not  inclined  often  to  repeat  the  ex« 
periment. 

The  formation  of  a  theatrical  combination, 
known  as  the  "Syndicate,"  has  also  affected  tlie 
situation.  This  combination  of  theatrical  man- 
agers controlled  in  1896  thirty-seven  fint-da« 
theaters;  by  '1915  nearly  all  the  standard 
playhouses  in  the  United  States  had  paased 
under  its  control.    To  the  producer  the  BtyndH 
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I.   Forma 

1 1 )   Tragedy — the  loftiest  form 

(a)  Subject-matter — grave 

(b)  Language— dignified 

(c)  Object — ^as  phrased  by  Aristotle,  "to  purify  the  passions" 
(2)  Comedy 

(a)  Less  serious  than  tragedy 

(b)  Language  and  treatment  lighter  than  in  tragedy 

(c)  To  amuse,  or  occasionally  to  ridicule 
<3)   Farce 

(a)  A  form  of  comedy,  more  extravagant  than  the  latter.    Comedy  generally  aims 

at  realism ;  farce  introduces  obvious  absurdities 

(b)  Motive,  to  excite  laughter 

(4)  Burlesque 

(a)  A  ludicrous  treatment  of  serious  matters,  or  a  digrnifiod.  lofly  treatment  of  un- 

important things 

(b)  Motive,  originally  to  correct  abuses  or  absurdities  through  ridicule 

(5)  Opera 

(a)  Drama  set  to  music 

(b)  Divisions 

1.  Grand  opera — serious  or  classical  themes,  usually  like  those  of  tragedy 

2.  Light  opera — fanciful  or  humorous,  or  even  comic.     Music  lighter  and  less 

impressive  than  in  grand  opera 

(6)  Transition  forms,  now  practically  obsolete 

(a)  Mystery  plays — based  on  Bible  stories 

(b)  Miracle  plays — dealing  with  the  life  of  some  saint 

(c)  Morality  plays — moral  teaching  in  dramatic  form,  the  characters  representing 

the  virtues  and  vices 

(d)  Pastoral — a  presentation,  usually  idealized,  of  rural  scenes  and  happenings 

II.    Historic  Development 

(1)  Among  the  Hebrews 

(a)  Job  and  Song  of  Solomon  practically  dramas 

(2)  In  India 

(a)  Drama  reaches  far  back,  but  has  never  reached  the  high  plane  of  Greek  or 
later  European  dramatic  writing 

(3)  In  China 

(a)  Very  long  and  complex  dramas 

(b)  Unknown  to  people  outside  of  China 

(4)  In  Greece 

(a)  Greeks  originated  both  forms,  tragedy  and  comedy 

(b)  Tragedy  religrious  in  its  beginnings,  an  outgrowth  of  the  worship  of  Dionysus 

(c)  Comedy,  similar  in  its  origin,  but  growing  out  of  the  rural  festivals 

(5)  In  Rome 

(a)  Largely  imitation  of  Greek  drama 

(b)  Its  influence,  rather  than  that  of  Greek  drama,  felt  in  later  European  literature 

(6)  Italy 

(a)  Classic  model  strictly  adhered  to  during  early  period 

(b)  Age  of  the  pastoral  drama,  during  fourteenth,  flfteenth  and  sixteenth  centuries, 

foremost  period 

(c)  Seventeenth  century  saw  a  lessening  of  interest,  but  the  following  century  was 

marked  by  a  decided  revival. 

(d)  It  was  from  Italy  that  English  dramatic  tradition  which  resulted  in  the  won- 

derful dramas  of  the  Elizabethans  was  derived 
w)  France 

(a)  Comeille  real  founder  of  French  drama,  which  amounted  to  little  before  his 

time 

(b)  Racine  and  Moli&re  next  outstanding  names 

(c)  Classic  school  represented  by  these  writers  remained  dominant  until  the  early 

nineteenth  century,   when   Hugo  became   the   leader  of  a  new  school,   the 
romantic 
•<o)  Germany 

(a)  Early  dramas  all  modeled  on  French :  many  merely  translated  from  French 

(b)  Leasing  first  tcbreak  away  from  French  tradition 

,.^  <c)  Goethe  and  Schiller  culmination  of  dramatic  writing  in  Germany 
(»)  England 

(a)  Most  brilliant  period  that  of  Queen   Elizabeth  ;   Marlowe,  Jonson  and   Shake- 

speare greatest  writers 

(b)  Theaters  closed  by  Puritans 

(c)  Drama  of  the  Restoration — Dryden  chief  figure 

(d)  Excellent  comedies  of  eighteenth  century 
/,*.  ^®^  Present-day  tendencies 

tlO)  Canada 

(a)  Some  original  productions  of  merit,  but  most  of  the  dramas  brought  from 
,,,^  England 

«ll)  United  States 

<a)  No  plays  to  rank  with  great  productions  of  English  dramatists 

<b)  "Character"  plays 

(c)  Realistic  dramas  of  modern  life 
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cate  says,  "You  must  book  your  plays  in  our 
theaters,  or  they  will  get  no  hearing";  and  to 
the  actor,  "You  must  play  in  our  theaters,  or 
you  will  get  no  employment."  Such  a  system 
tends  to  discourage  independence  on  the  part 
of  the  actor,  and  it  reacts  on  the  pla3rwright. 
An  outsider  cannot  get  his  plays  produced  in 
any  theater  which  will  insure  him  a  wide  hear- 
ing. Furthermore,  the  members  of  the  Syndi- 
cate have  a  tremendous  influence  with  the 
press,  and  in  some  cases  they  control  dramatic 
critics.  In  New  York  a  theatrical  manager 
may  forbid  a  dramatic  critic  who  has  criticised 
one  of  his  productions  to  enter  his  theater. 

The  Beginnings  of  European  Drama.  Many 
centuries  before  the  Christian  Era  the  ancient 
Greeks  were  accustomed  to  celebrate  with  mu- 
sic and  dance  the  festival  of  Dionysus,  their 
god  of  wine,  and  the  Greek  drama  was  the 
outgrowth  of  the  songs  of  the  festival  chonu 
(see  Chorus).  Verses  and  dialogues  were  in- 
troduced in  the  course  of  time,  and  early  in  the 
sixth  century  b.c.  an  actor  was  added  to  the 
chorus.  Aeschylus  (525  B.C.),  the  first  great 
writer  of  tragedy,  introduced  a  second  actor; 
he  was  also  the  first  to  make  use  of  appropriate 
scenery  and  costumes.  As  time  passed  the 
chonu  became  secondary  to  the  action  of  the 
play,  and  Sophocles,  one  of  the  successors  of 
Aeschylus,  introduced  a  third  actor.  Aeschylus. 
Sophocles  and  Euripides  formed  the  great  trio 
of  tragic  poets. 

Comedy,  which  developed  side  by  side  with 
tragedy,  was  the  outgrowth  of  the  fun  and  frolic 
of  the  rustic  festivals  held  in  honor  of  Dionysus. 
Early  in  the  history  of  comedy  the  chorus  dis- 
appeared. Ancient  Greek  tragedy  was  religious 
in  character;  comedy  was  used  to  hold  up  to 
ridicule  the  prominent  men  of  the  day,  and 
from  this  phase  it  passed  to  the  ridicule  of  the 
weaknesses  of  humanity  in  general.  The  great- 
est of  the  Greek  writers  of  comedy  was  Aris- 
tophanes. His  greatest  comedy  is  undoubtedly 
The  Clouds,  in  which  Socrates  is  ridiculed. 

The  Middle  Ages.  The  typical  dramatic 
forms  of  medieval  Europe  had  their  birth  in 
the  services  of  the  Christian  Church.  In  order 
to  make  the  Bible  teachings  more  vivid  and 
impressive,  the  clergy  began  to  present  the 
chief  episodes  in  the  life  of  Christ  in  the  form 
of  little  plays,  especially  during  the  celebration 
of  the  great  festivals  of  Easter  and  Christmas. 
Gradually  these  plays  were  banished  from  the 
churches,  and  were  performed  on  the  streets  and 
in  the  public  squares  by  actors. 

Three  important  forms  of  the  medieval  drama 


developed :  the  mystery  play,  based  upon  Bible 
stories  centering  particularly  about  the  life  of 
Christ;  the  miracle  play,  a  series  of  episodes 
taken  from  the  life  of  some  saint;  and  the 
morality  play,  which  was  really  a  sermon  in 
dramatic  form,  its  characters  being  types  of  cer- 
tain virtues  and  vices.  Everyman,  one  of  the 
best  morality  pla3rs  in  English,  was  revived  in 
1902  and  1903  in  England  and  America  by  the 
Ben  Greet  players.  The  Passion  Play,  per- 
formed every  tenth  year  at  Oberammergau,  is 
a  form  of  mystery  play. 

The  Drama  in  England.  The  various  forms 
of  the  religious  drama  were  long  popular  in 
England,  but  in  the  fifteenth  century  the  re- 
vival of  learning  awakened  an  interest  in  the 
old  classic  plays,  and  the  regular  English  drama 
began  to  take  form.  Schoolmasters  trained 
their  pupils  to  act  the  comedies  of  the  Roman 
dramatists,  Terence  and  Plautus,  and  about 
1536  Nicholas  Udall,  head  master  of  Eton, 
wrote  the  first  English  comedy,  Ralph  RoigUr 
Doister,  This  was  followed  fifteen  yeaxB  later 
by  the  first  English  tragedy,  Oorboduc. 

During  the  reign  of  Queen  Elisabeth  the 
English  drama  reached  its  highest  degree  of 
excellence  in  the  plajns  of  Shakespeare.  With 
the  passing  of  the  Elizabethan  Era  the  drama 
began  to  decline.  In  1642  the  theaters  neie 
closed  by  the  Puritans,  but  on  the  restonlion 
of  Charles  II  in  1660  interest  in  them  reriyed. 
The  chief  dramatist  of  the  Restoration  Period 
was  John  Dryden,  whose  plays,  as  well  as  those 
of  his  contemporaries,  reflect  the  coarseness  and 
corruption  of  the  age  in  which  they  were  pro- 
duced. The  eighteenth  centiuy  produced  ad* 
mirable  examples  of  the  English  comedy  of 
manners,  notably  Richard  B.  Sheridan's  Thi 
Rivals  and  The  School  for  Scandal,  and  Olivei 
Goldsmith's  She  Stoops  to  Conquer. 

The  poetic  plays  of  Tennyson,  Swinburne  and 
Browning,  though  not  suited  to  presentation  on 
the  stage,  are  excellent  representatives  of  the 
nineteenth-century  literary  drama.  Notable 
writers  of  the  acted  drama  include  Buhrer 
Lytton,  Shirley*  Brooks,  Charles  Reade,  Dion 
Boucicault,  Oscar  Wilde  and  W.  S.  Gilbert 

Prominent  English  dramatists  of  the  modern 
period  are  Bernard  Shaw,  Granville  Barker. 
Somerset  Maugham,  Haddon  Chambers,  Hemy 
Arthur  Jones,  Arthur  W.  Pinero,  James  A. 
Barrie  and  John  Galsworthy.  Shaw  is  the  moit 
brilliant  and  original  of  those  dramatists  who 
aim  to  give  on  the  stage  a  picture  of  the  life 
and  characteristics  of  the  times,  and  he  has 
become  an  international  figure.  CWJC 
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Shakespearean  Drama  in  Schools 


One  of  the  best  and  most  enjoyable  exercises 
for  a  class  is  the  presentation  of  a  play.  All 
children  like  to  "make  believe/'  and  knowledge 
of  a  play  is  best  obtained  by  the  endeavor  to 
memorise  the  lines  and  to  present  the  thought 
by  appropriate  intonation  and  gesture.  No 
more  time  is  required  to  present  a  good  literary 
play  than  a  worthless,  transitory  effort;  young 
people  should  therefore  be  encouraged  to  se- 
lect some  play  of  recognized  merit.  One  of  the 
simplest  and  most  charming  of  all  plays  for 
children  is  the  wonderful  fairy  play  of  Shake- 
speare, Midsummer  Night' 8  Dream.  The  ideal 
way  ia  to  have  a  class  give  this  play  after  it 
has  been  carefully  studied  in  school  as  part 
of  the  regular  work  in  literature.  The  students 
are  then  familiar  with  the  entire  play  and  can 
easily  memorise  the  beautiful  lines.  High 
school  classes  have  presented  it  well,  while 
children  in  the  seventh  grade,  under  twelve 
years  of  age,  have  given  the  play  in  a  most 
acceptable  and  enjoyable  performance,  delight- 
ful in  its  quaint  conceits  and  humor  as  well  as 
in  its  beauty  of  expression. 

The  play  is  easily  staged,  as  all  the  action, 
except  the  first  and  last  scenes,  takes  place  in 
the  forest.  A  dark-blue  curtain  as  the  back- 
ground, with  a  tree  trimmed  with  pink  paper 
to  represent  a  blossoming  cherry  tree,  four 
doping  benches  covered  with  green  for  the 
resting  places  of  the  tired  wanderers  in  the 
wood,  and  a  throne  for  Titania  and  Bottom, 
her  grotesque  lover,  complete  the  forest  set- 
ting. The  stage  may  be  thus  arranged,  and 
no  drop  curtain  is  necessary.  The  first  scene 
may  be  given  at  the  front  of  the  stage,  close  to 
the  audience.  In  the  last  scene  the  throne 
should  be  covered  with  white  for  the  throne 
of  the  duke  and  duchess;  the  four  green 
benches  should  be  removed  and  a  classic  white 
bench  should  be  placed  for  the  seats  of  the 
loven  as  they  enter  to  the  presentation  of  that 
"most  lamentable  comedy,"  Pyramus  and 
Thidw. 

Costvmss.  There  are  three  groups  in  the 
play.  TheM  are  the  courtiers,  who  wear  hand- 
some Greek  dresses  of  various  colors,  made  of 
crSpe  doth  and  trimmed  with  the  Greek  bor- 
der; the  downs,  who  wear  plain,  short-skirted 
slips  of  dark  colors,  with  dark  hose  and  sandals ; 
and  the  tame$,  who  should  wear  sheer  garments 
and  wingB  trimmed  with  silver  and  gold.  Puck 
dunild  wear  scarlet  and  have  winged  cap  and 
i;  a  faiiy  should  wear  pale  blue,  trimmed 


with  silver;  the  four  fairy  attendants  of  Titania 
should  be  tiny  bo3rs  dressed  in  colors  appro- 
priate to  their  names  and  wear  huge  wings  and 
wreaths  of  flowers.  The  ass's  head  that  Bot- 
tom wears  in  the  forest,  the  lion's  head,  the 
crowns  and  Oberon's  wand  may  be  rented  from 
a  costumer.  The  lantern,  bush  of  thorn  and 
dog  that  Moonshine  must  have  can  easily  be 
obtained.  The  little  children  who  give  the 
roundel  should  wear  cheesecloth  in  soft  colors, 
while  the  dance  that  follows  the  play  in  the 
last  act  may  be  given  by  other  dancers  in  white 
costumes.  The  girls  in  the  sewing  classes 
should  make  all  the  dresses.  Egeus  should  wear 
a  white  beard  and  wig.  Thisbe  should  have 
the  long  dress  of  a  Greek  lady,  and  the  downs 
should  have  swords.  Flute  should  have  a  bag 
with  the  scrolls  for  the  actors  and  one  much 
longer  scroll  for  the  calendar. 

The  four  fairies,  taken  from  the  kindergarten 
or  first  grade;  the  dancers,  from  the  third  and 
fourth  grades,  and  the  other  actors  from  the 
sixth  and  seventh  grades,  serve  to  interest 
many  children  in  the  presentation.  The  story 
of  the  play  should  be  told  to  the  younger 
classes  by  the  members  of  the  class  that  has 
studied  it,  that  they  may  better  appreciate  its 
presentation. 

One  invaluable  result  of  presenting  such  a 
play  is  that  the  study  and  time  are  not  mis- 
spent. The  world  of  literature  will  always  be 
better  known  and  more  highly  enjoyed  because 
of  this  early  excursion  into  one  of  its  most 
alluring  paths.  f.h. 

Consult  Hunt's  The  Play  of  To-day;  Moses* 
The  American  Dramatist;  Eaton's  The  American 
Stage  of  To-day. 

Related  Sabjeets.  These  volumes  contain 
many  articles  which  throw  li^ht  on  the  subject 
of  the  drama: 


aSNBRAL 

Becky  Sharp 

Midsummer   Night's 

Burlesque 

Dream 

Camllle 

Miracle  Play 

Comedy 

Morality  Play 

Farce 

Myste^r  Play 

Figaro 

Opera 

Hamlet 

Passion  Play 

Macbeth 

Rip  Van  Winkle 

Masque 

Theater 

Melodrama 

Tragedy 

DRAMATISTS 

Ade,  George 

Beaumont,  Francis 

Aeschylus 

and  Fletcher,  John 

Alflerl,  Vlttorio 

Belasco,  David 

Aristophanes 

Boucicault.  Dion 

Beaumarchais.    Pierre     Cornell le.   Pierre 
Augustin    Caron    de     Daly,  John  Augustln 
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tbe  importADt  factora  that  led  to  the  War  of 
SeceasioD.  See  Umtd)  States,  subtitle  HU- 
toTji;  War  of  Secession. 

DRESDEN,  drei'den,  the  city  of  lest  in 
nature  aod  art,  of  hearty  river  life  and  pleasure, 
is  the  capital  of  the  kingdom  of  Saxony,  in  the 
German  Empire.  It  is  situated  in  a  richly- 
cultivated  valley  on  both  sides  of  the  Elbe 
River,  about  111  miles  southeast  of  Berlin. 
Because  of  its  delightful  situatioa  and  its  tnaoy 
objects  of  interest  it  often  is  called  "the  Ger- 
man Florence,"  Numerous  squares  and  parks 
dot  the  city,  both  in  the  old  and  new  sections, 
the  largest  being  tbe  Groase  Garten,  in  the  old 
quarter,  containing  a  museum  of  antiquities 
and  a  loological  and  botanical  garden.  Among 
its  fine  promenades  is  the  Briihl  Terrace,  com- 
manding a  charming  view  of  the  Elbe  and  sur- 
rounding country,  once  a  part  of  tbe  city's 
fortifications  before  Count  Briihl,  the  atl-poweT' 
ful  minister  of  Augustus  II,  made  them  o\-er 
into  his  private  gardens. 

In  addition  to  its  imposing  churches,  Dres- 
den takes  pride  in  its  many  beautiful  public 
buildings.  Among  these  are  the  Zwinger,  orig- 
inally intended  to  be  the  vestibule  of  a  mag- 
nificent palace,  but  now  housing  collections  of 
great  v^ue,  whose  northeast  wing  forms  the 
Museum,  containing  one  of  the  finest  picture 
galleries  in  the  world;  the  Augusteum,  or 
Japanese  Palace  (so  named  from  Oriental  fig- 
ures with  which  it  is  decorated),  containing  the 
royal  library  of  about  400,000  volumes  and  a 
valuable  collection  of  manuscripts  and  port- 
folios; and  the  Johanneum,  which  in  addition 
to  its  15,000  pieces  of  rare  porcelain  contains 
an  historical  museum  with  a  fine  array  of  arms, 
armor  and  domestic  utensils  belonging  to  the 
Middle  Ages.  The  splendid  interior  decoration 
of  the  royal  palace  and  its  collections  of  curi- 
osities, jewels,  trinkets  and  worics  of  art  more 
than  compensate  for  its  unattractive  exterior; 
while  the  prince's  palace  has  a  fine  chapel  and 
a  library  of  20,000  volumes.  The  royal  theater 
is  one  of  tbe  finest  of  its  kind  in  the  world. 
Dresden  is  also  noted  for  its  excellent  educa- 
tional, literary  and  artistic  institutions,  chief 
among  which  are  the  Royal  Technical  High 
School,  the  Royal  Music  School  and  the  Acad- 
emy of  Medicine  and  Surgery. 

The  city  is  classed  among  the  neatest  of  the 
cities  of  Germany.  The  municipality  owns  and 
manages  its  water  works  and  its  gas  and  electric 
plants.  In  manufactures,  which  are  varied  in 
oharscter,  it  ranks  high,  although  the  china  for 
which  the  city  is  famed  ie  chiefly  made  at  the 
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royal  factories  at  Meiaeen,  fouiteen 
tant  (see  Dresden  China).  Dresd 
severely  in  the  Thirty  Yean'  War. 
1813,  when  Napoleon  made  it  his  hi 
The  Pnisaiaos  occupied  it  in  18BB, 
aled  il  in  IS67.  Population  in  1910, 
Arts  and  Crafts  in  Dresden.  A 
of  Dresden's  claim  to  fame  lies  is  ii 
art,  lilcrani-  and  scientific  collectiou 
the  most  valuable  is  its  picture  gall 
in  the  Museum  of  the  Zwinger,  conl 
2,500  canvases,  representative  of 
Italian,  Spanish  and  Flemish  maste 
its  prize  pictures  are  Raphiul's  i 
donna;  Corre^io's  Holy  Xight;  T 
Tribute  Mowy,  end  Rubens'  BcNtr , 
museum  owes  its  most  valued  treati 
gustus  III,  who  purchased  the  grea 
of  the  gallcr)-  of  the  Duke  of  S 
SO(K).000.  This  treasure  storehouse  ci 
over  300.000  wood  cuts  and  copper  i 
and  while  its  modem  gallery  is  SB 
tents  it  is  representative  of  the  I 
modem  schools.  The  collection  of 
royal  playthings  in  the  famous  Grei 
the  roy.ll  palace  likewise  is  famed 
the  array  of  ancient  and  modem  a 
ments  and  costumes  in  the  Muse 

DRESDEH   CHIITA,    a   delicate, 

ishcd  porcelain,  named  from  the  C 
where  it  is  supposed  to  be  manufaet 
ever,  the  credit  for  producing  it  bel 
Dresden  but  to  the  capable  men  i 
employed  ut  the  royal  factory  at  Mi 
teen  miles  from  that  city.  PoreeUi 
continued  in  popular  favor  ever  t 
first  made  in  1709,  when  Johann  Frii 
ger,  chemist  to  the  elector  of  Sa» 
ered  the  yellowish-white  material,  a 
of  which  it  is  made,  in  the  mines  W 
The  delicate  lines  and  gossamel 
Dresden  china  lend  themselves  ef 
pieces  for  decoration  and  many  i 
its  designs  are  of  great  varied, 
relief,  in  color  and  in  gold.  Great  i 
nerve  and  accuracy  of  sight  are 
the  workmen,  each  of  whom  is  first 
drilled  in  exercises  of  drawing,  n 
a  general  study  of  forms  and  color 
he  passes  by  gradual  promotion  fn 
est  to  the  highest  position  in  the 
wherein  he  has  specialised.  At  I 
factory  are  to  be  found  painters  i 
iii  of  a  high  order.  The  output  inc 
stutuettes.  groups  in  figures  and  cai 
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SS.  The  clothing  worn  by  civ- 
if  to-day  IB  the  result  of  long  ages 
It.  It  is  supposed  that  the  prim- 
'  of  the  human  race,  in  the 
of  the  world's  existence,  wore  no 
.  What  caused  him  first  to  attire 
t  garb  of  savagery — ^e  plumage 
the  pelts  of  beasts,  and  leaves, 
Is — has  long  been  an  interesting 
iudy  and  controversy.  Modern 
iclined  to  accept  the  theory  that 
.domment,  the  desire  to  appear 
her  than  the  sense   of  modesty, 


j^_  tho  Nile. 
vide  with  a  natural  garment  to 
taction  against  the  cold  of  winter 
of  Bununer.    Lacking  the  fur  of 


beasts  or  the  feathers  of  birds,  he  has  learned 
how  to  provide  for  himself  artificial  coverii^. 
The  story  of  the  evolution  of  dress  is  the 
story  of  one  of  the  world's  mammoth  indus- 
tries;    rather,    a 

many  allied  in- 
dustries. Beasts 
and  plants  in> 
numerable  have 
been  utilised  to 
clothe  the  human 
race.  Fabrics  of 
almost  endless 
variety  are  now 
made  from  the 
hair  of  sheep, 
camels,  alpacas 
and  goats,  and 
from  the  fibers  of 
such  plants  as 
the  cotton,  flax, 
heinp  and  jute; 
an  industrious  lit- 
tle worm  weaves 
a  glossy  thread  an  Assyrian  king 
from  which  is  made  lustrous  and  beautiful 
silk;  the  skin  of  various  animals  furnishes  the 
leather  that  goes  into  the  making  of  boots 
and  shoes;  the  fur-bearers  give  their  handsome 
coats  that  mankind  may  be  protected  from  the 
cold.  Smoke  pouring  from  the  chimneys  of 
factories  in  every  quarter  of  the  civilised  world 
and  the  whir  of  great  machines,  the  most  in- 
genious that  can  be  conceived  by  the  human 
mind,  offer  witness  to  the  vastneas  of  the  prob- 
lem of  keeping  mankind  clothed.  The  reader 
may  find  the  details  of  the  story  of  clothing  in 
the  articles  named  at  the  end  of  this  article. 

The  EvolntloB  of  Dress.  In  early  historic 
times  both  men  and  women  wore  a  costume 
based  on  the  skirt,  now  the  characteristic  gar- 
ment of  woman  tbroi«hout  the  temperate 
regions.  Trousers  were  a  later  invention.  The 
rich  and  noble  classes  among  Uv«  'Ejcj^^'^i 


Babylonians  and  Asiyriana  and  other  ancieat 
peoples  of  the  Orient  adopted  some  form  of 
long,  loose  robe,  but  the  laboring  people,  vho 
would  be  hampered  by  trailing  skirts,  had  to 
be  content  with  a  ahort  kilt  which  reached  only 
to  the  knee. 

About  nine  oenturiea  before  the  birth  of 
Christ  the  As^rian  kings  added  troops  of 
horsemen  to  their  armies,  an  innovation  which 
made  necessary  a  new  form  of  dress  for  these 
soldiers.  Accordingly,  the  skirt  of  the  rider 
was  split  front  the  hem  to  the  waist  in  front 
and  back.  This  divided  skirt  in  the  course  of 
a  hundred  years  became  a  garment  with  two 
separate  skirts,  one  for  each  leg;  that  is,  a 
pair  of  trousers.  The  advantages  of  this  cos- 
tume were  apparent  to  the  laboring  classes, 
who  soon  exchanged  their  kiltlike  garment  for 
the  serviceable  pantaloons. 

Meanwhile,  on  the  European  shore  of  the 
Mediteiranean  Sea,  a  Greek  civilisation  was 
dc  V  e  1  oping. 
In  early  Greece, 
trousers  never 
became  popular; 
the  earliest  dress 
of  the  men  con- 
sisted of  a  square 
piece  of  cloth, 
open  on  one  side, 
and  known  as  the 
kimalion,  while 
in  later  times  the 
chiton,  a  close- 
litting,  sleeveless 
shirt,  reaching 
below  the  knees, 

the  bimation. 
The  women  wore 
a  loose  chiton  of 
fine  linen,  reach- 
ing   to   the    feet, 
and  confined  be- 
low the  bust  by  a 
girdle.    Some- 
times they  draped 
shawl,  called  a  prpit 
tated  the  Greeks  ii 
literature  and  mythology,  had 
:   garment   the   toga. 


fare,  and  so  their  soldiera  wore,  in  addition  to 
the  tunic,  tight-fitting  trousers  reaching  to  the 
calf  of  the  leg.    Tliis  garb  was  a  copy  of  the 
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,-er  the  chiton  a  woolen 

The  Romans,  who  imi- 

dress  as  well  as  in  art, 

their  char- 

rt  of  loose 

cloak  under  which  was  worn  the   (unic  (see 
Toga;  Tunic). 

Ab  the  Romans  began  their  invasions  north- 
ward it  became  necessary  for  their  fighting 
/oen  to  adopt  a  costume  appropriate  for  war- 


dress worn  by  the  Phoenicians,  an  Oriental 
people  whose  trading  ships  were  found  in  the 
ports  of  all  nations.  When  Julius  Caesar  in- 
vaded the  island  of  Britain  (England)  in  55  B.C. 
he  found  the  natives  wearing  a  close,  tunidike 
coat  and  short  pantaloons,  in  imitation  of  the 
Phoenician  merchants  who  had  visited  their 
shores. 

The  conquering  Romans  who  came  in  eon- 
tact  with  the  Teutonic  tribes  of  Central  Europe 
found  the  men  wearing  trousers,  and  the 
women  a  long  robe  elmilax  to  the  costume  of 
the  Greeks.  From  these  two  types — trouaen 
and  skirts — has  come  the  standard  dress  of 
modern  Europeans  and  Americans.  Man's  at- 
tire of  the  present  time,  however,  the  cutaway 
or  sack  coat  for  business  wear,  and  the  black 
long-tailed  coat  and  low-cut  vest  for  evening, 
is  far  removed  from  the  rich  and  elabonle 
costumes  worn  in  the  Middle  Ages  and  the 
early  modem  period.  Oriental  love  of  brilliant 
colors  and  ornamentation,  first  m airing  itg  in. 
fluence  felt  in  Eastern  Europe,  spread  later  to 
the  nations  in  the  West,  and  by  the  b^inniag 
of  the  fifteenth  century  the  costumee  of  both 
men  and  women  had  become  so  elaborate  aa  to 
be  burdensome. 

During  the  Renaissance  the  chanetonitie 
dress  of  the  man  of  fashion  was  the  doublet, 
hose  and  cape.  The  stockings  reached  hoa 
waist  to  toe;  the  doublet,  forerunner  of  the 
modem  waistcoat,  was  a  cloae-fitting  garment, 
with  or  without  sleeves,  which  reached  from 
the  neck  to  the  waist ;  the  cape,  a  relic  of  the 
ancient  flowing  robe,  hung  across  the  back  and 
served  chiefly  for  ornament. 


iog  tbe  reign  of  Queen  Elizabeth,  both  men 
and  women  of  fashion  nore  a  stiffly-fltarched 
collar  reaching  from  sboulder  to  ear— the  ruS 
of  time-honored 
fame.  A  gentle- 
man at  the  court 
of  Queen  Bern 
was  a  much-pad- 
ded  man;    his 


sleeves  were 
puSed  out  until 
no  one  could  tell 
the  dtape  of  his  < 
arms;  his  hose 
acre  padded  from 
thigh  to  knee; 
and  his  doublet 
was  likewise  gen- 
erously stuffed. 
The  whole  suit  'j\ 
was  made  of  rich 
satins  and  vel- 
vets of  many  dif- 
ferent colors.  By  DOUBLET.  HOSE  AND 
.1.     A.-  r  ir-  CAPE 

the  tune  Of  King      (,^„^^,  ^^^^^  „,  ^^^  ^^^_ 

CSkarlee     I     court    llati    nobleman    ol    the    BUia- 

wearing    short    breeches,    foppishly    trimmed 
with  fringe  and  ribbons  of  many  hues. 

The  modem  tendency  toward  simplicity  in 
men'a  dress  dat«a  from  the  close  of  the  Frencli 
Revdution,  late  in  the  eighteenth  century. 
Men  b^an  to  discard  the  powdered  wig  for 
their  own  hair,  which  they  wore  short  and  with 
its  natural  color,  aad  the  knee  breeches  be- 
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of  the  decorative  features  now  discarded  by 
the  men  (see  Fashion).  The  interest  that  the 
modem  woman  takes  in  athletics  and  out-of- 
door  sportd  has  helped  to  bring  about  whole- 
some changes  in  the  matter  of  drees  (see 
subhead  below). 

It  is  characteristic  ot  modern  races  that  they 
wear  many  more  ganneats  than  did  the 
ancienta.  Stockings  and  tmderwcar  are  almost 
wholly  of  modem  ori)(in,  and  it  is  believed  that 
the  custom  of  wearing  hats  whs  very  little 
practiced  by  the  nations  of  antiquity.  Sandals 
were  used  generally  in  ancient  times  as  a  cover- 
ing for  the  feet,  but  a  form  of  footwear  similar 
to  the  modem  boot  was  known  to  the  Egyp- 
tians,  Greeks  and   Romans    (see    Boors   and 

Drest  Befonn.  Woman's  dress  in  modem 
times  has  called  forth  severe  criticism  because 
of  features  that  violate  the  principles  of  hy- 
giene. These  criticisms  have  been  directed 
chiefly  against  high  heels  that  promote  an 
unhcalthful  and  unnatural  carriage,  tight  stays 
that  restrict  the  breathing  capacity  and  injure 


cmme  the  modem  trouaera,  reaching  from  waist 
to  ankle.  Women's  dress  has  undergone  strik- 
8  in  detail,  but  it  has  retained  many 


the  internal  organs,  and  long  skirts  which  col- 
lect dirt  and  disease-producing  germs.  In  tbe 
United  States,  about  the  middle  of  tbe  nine- 
teenth century,  a  movement  for. a  more  rational 
dress  for  women  began  to  take  form,  and  a 
National  Dress  Association  was  organised  to 
carry  on  the  work  of  popularising  hygienic 
clothing.  About  two  decades  later  a  similar 
movement  originated  in  England  under  the 
name  of  tbe  Rational  Dress  Movement. 

The  most  notable  of  the  early  Araericaa  cru- 
saders was  Mrs.  Amelia  Bloomer,  whose  name 
is  perpetuated  in  the  loose  Turkish  trousers 
which  she  advocated  as  the  most  sensible  dress 
for  women.  The  "bloomer"  costume  is  now 
worn  chiefly  in  the  gymnasium,  though  a  few 
courageous  women  adopted  it  for  use  while 
riding  the  bicycle,  when  that  vehicle  was  at 
the  height  of  its  popularity.  The  participation 
of  women  in  out-of-door  sports  has  been  one 
of  the  most  important  factors  in  the  hygienic 
dress  movement.  Girls  who  play  tennis  and 
golf  must  don  clothing  which  permits  free  &i^ 
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unhampered  bodily  movements,  and  they  have 
helped  to  popularize  comfortable  shoes  and 
short  skirts. 

There  will  always  be  those  who  choose  to 
dress  as  the  extremes  of  fashion  dictate,  re- 
gardless of  the  laws  of  hygiene.  The  rational 
dress  movement,  however,  has  accomplished 
much.  Common  sense  in  the  matter  of  dress 
has  ceased  to  be  an  oddity,  and  any  woman 
may  wear  clothes  that  are  comfortable  and 
hygienic  without  being  singled  out  for  ridicule 
or  pity.  Even  Dame  Fashion  has  yielded  to 
the  outcry  against  the  restricting  stays,  and  it 
is  inconceivable  that  there  will  ever  be  a 
return  to  the  "hour-glass"  shape  that  was  but 
a  few  years  ago  the  accepted  ideal  for  a 
woman's  figure.    See  Fashion.  b.m.w. 

Related  Snbjeets.  The  following  articles  In 
these  volumes  contain  much  information  as  to 
various  fabrics  from  which  clothlngr  is  made  and 
as  to  certain  specific  articles  of  dress : 


Boots  and  Shoes 

Felt 

Plush 

Broadcloth 

Flannel 

Ribbon 

Brocade 

Flax 

Satin 

Button 

Fur  and  Fur 

Shoddy 

Calico  and  Cal- 

Trade 

Silk 

ico  Printing 

Gingham 

Stola 

Cambric 

Glove 

Taffeta 

Chiffon 

Gold  Lace 

Tartan 

Cloth 

Hat 

Tunic 

Corduroy 

Hemp 

Turban 

Costume 

Lace 

Tweeds 

Cotton 

Leather 

Velvet 

Crape 

Linen 

Wool 

Crinoline 

Mohair 

Worsted 

Dimity 

Muslin 

uu 

Vhe 


DREW,  John  (1853-  ),  an  American 
actor  whose  successes  have  been  in  light  com- 
edy roles  in  plays  gently  ridiculing  society. 
He  is  the  son  of  the  Irish  comedian,  John  Drew, 
St.,  and  the  actress  Louisa  Drew,  and  made  his 
first  appearance  in  his  mother's  theater  in 
Philadelphia.  Three  years  later  he  took 
various  parts  in  New  York  under  Eklwin  Booth, 
Fanny  Davenport  and  other  stars.  For  years, 
beginning  in  1875,  he  was  the  leading  comedian 
in  Daly's  company,  winning  great  popularity 
as  Petruchio  in  The  Taming  of  the  Shrew,  and 
as  Charles  Surface  in  A  School  for  Scandal. 
After  18d2  Mr.  Drew  was  a  star,  appearing  in 
The  Butterflies,  A  Marriage  of  Convenience, 
The  Liars,  Richard  Carvel,  The  Tyranny  of 
Tears,  The  Will,  Rosemary,  The  Prodigal  Hus- 
band and  other  plays.  For  many  years  he  was 
under  the  management  of  Charles  Frohman, 
but  in  1916,  after  the  death  of  Mr.  Frohman, 
he  came  under  the  management  of  John  D. 

illiams.    During  the  season  of  1916-1917  he 


acted,  ^lith  high  distinction,  the  part  of  Major 
Pendennis  in  a  dramatization  of  Thackeray's 
popular  novel. 

John  Drew  is  the  uncle  of  the  well-known 
actors,  Lionel,  John  and  Ethel  Barrymore  (see 
Barbymobb).  His  daughter,  Louise  Drew,  is 
also  a  talented  stage  personage. 

DREX'EL  INSTITUTE  OF  ART,  SCIENCE 
AND  INDUSTRY,  a  school  founded  at  Phila- 
delphia, Pa.,  in  1891,  by  Anthony  J.  Drexel 
(see  below)  for  the  industrial  training  of  men 
and  women.  The  institution  is  divided  into 
three  departments,  the  engineering  school^  the 
school  of  domestic  science  and  arts,  and  the 
secretarial  school.  Of  these,  the  first  is  for 
men  and  the  second  for  women;  in  the  third 
both  men  and  women  are  trained  for  podtioDS 
as  secretaries.  There  are  special  courses  also  in 
chemistry,  architecture  and  English;  both  day 
and  night  classes  are  maintained,  and  the  work 
is  supplemented  by  free  public  lecttures  and 
concerts.  The  museum  of  Drexel  Institute 
contains  valuable  examples  of  decorative  art 
and  collections  of  textiles.  The  entrance  re- 
quirement is  graduation  from  a  high  school  or 
its  equivalent,  and  the  fees  are  very  moderate. 
Nearly  3,(XX)  are  enrolled  yearly  in  all  depart- 
ments. An  important  feature  of  the  school  is 
a  splendid  library  of  over  40,000  volumes. 

Anthony  Joseph  Drexel  (1826-1893),  whose 
generous  gift  of  over  $2,000,000  made  possible 
the  establishment  of  Drexel  Institute,  was  born 
in  Philadelphia.  At  the  age  of  twelve  he  en- 
tered the  banking  house  of  Drexel  &  Company, 
founded  by  his  father,  became  a  member  of 
the  firm  eight  years  later,  and  in  1885  was  nom- 
inally the  head  of  that  great  banking  system, 
with  branches  in  New  York  and  Paris.  In 
1864  he  joined  with  his  friend  George  W. 
Childs  (which  see)  in  the  purchase  of  the 
Philadelphia  Public  Ledger,  and  was  also  asso- 
ciated with  the  latter  in  the  founding  of  the 
Childs-Drexel  Home  for  Union  Printers  at 
Colorado  Springs,  Colo.  At  his  death  his  for- 
tune was  estimated  to  be  about  $30,(XX),(XX). 

DREYFUS,   dra'fus,  Alfred   (1859-        ), 
French  soldier  of  Jewish  descent,  the  victim     ^^^ 
of  a  racial  and  military  plot  which  stirred 
world.     He  was  bom  in  Alsace,  entered 
army  in  1882,  and  showed  such  marked  abilil 
that  he  was  appointed  to  the  general  staff 
1891.     Three  years  later  he  was  arrested  oi 
a  charge  of  selling  information  to  Germaoj^  - 
His  trial  resulted  in  his  dismissal  from  th^^ 
army,  public  degradation  and  transportation  t^' 
Devil's  Island,  off  the  coast  of  French  Guian^y 
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a  French  penal  colony.  In  answer  to  popular 
demand  the  prisoner  was  retried  in  1899.  The 
feeling  in  the  army  against  Jews  was  so  bitter 
that  the  second  trial  was  practically  a  mockery, 
and  Dreyfus  was  again  declared  guilty,  ''with 
extenuating  circumstances."  The  public  was 
not  satisfied  with  the  evidence  or  the  manner 
in  which  the  trials  had  been  conducted.  In 
1899,  a  few  months  after  his  second  conviction, 
he  was  pardoned  by  President  Loubet. 

Emile  Zola,  the  novelist,  was  among  those 
who  strongly  supported  his  cause,  and  his 
complete  vindication  was  obtained  in  1906. 
It  was  conclusively  proved  that  Dreyfus  had 
been  the  victim  of  a  conspiracy,  and  had  been 
condemned  on  forged  evidence.  He  was  given 
the  more  advanced  rank  of  major  and  enrolled 
in  the  Legion  of  Honor.  While  witnessing  the 
removal  of  Zola's  body,  Dreyfus  was  wounded 
by  a  fanatic,  who  was  liberated,  however,  on 
declaring  that  he  had  fired  the  shot  only  as  a 
"demonstration."  At  the  outbreak  of  the  War 
of  the  Nations,  in  1914,  Major  Dreyfus  was 
placed  in  command  of  one  of  the  forts  pro- 
tecting Paris. 

DRIFT  y  in  geology,  is  the  name  applied  to 

deposits  of  rock  and  earth  that  were  carried 

to  their  present  position  by  ice  and  left  there 

when  the  ice  melted.    Drift  was  formed  during 

the  Glacial  Period.    It  varies  in  thickness,  and 

contains  whatever  the  glacier  gathered  on  its 

surface  during  its  course  down  the  slope  where 

it  grounded.     Large    rocks    in    the    form    of 

tx^ulders,  differing  in  character  from  the  rock 

ui  the  locality,  are  occasionally  found;  these 

^re  brought  to  their  present  localities  by  a 

*»cier.    In  some  places  the  ground  is  covered 

^th  small  boulders  mingled  with  gravel,  and 

^  other  places  there  are   masses  of  broken 

'ock,  some  of  which  may  be  deeply  scratched. 

Z^  these  formations  are  drift.    See  Geology; 

^^ctAL  Pbriod;  GLAaER. 

^^OMEDARY,  drum' e dan,  a  lightly-built, 

J^^footed,    single-humped    camel    used    for 

Y?^^  in  various  parts  of  India,  Arabia  and 

^^^    This  enduring  animal  of  the  deserts 

^^  live  on  a  very  small  amount  of  food  and 

T^^r,  and  requires  only  short  periods  of  rest. 

^^^n  travel  at  the  rate  of  nine  miles  an  hour 

.    many  hours,  and  can  cover  six  hundred 

^*^  in  five  days.    Its  swinging  trot,  like  the 

^^  of  a  pacing  horse,  jolts  less  than  the  gait 

^'Wx  ordinary  camel,  but  it  is  nevertheless 

"^  on  the  rider.    The  general  characteristics 

^  the  dromedary,  or  Arabian  camel,  are  out- 

ui^  in  the  article  Camel. 


DROPSY y  drop' si,  a  disease  whose  name  is 
the  modem  form  of  the  word  hydropsy,  derived 
from  the  Greek  hydor,  meaning  water.  It  is 
not  applied  to  any  particular  malady,  but  to  a 
symptom  which  accompanies  several  diseases. 
In  dropsy  there  is  an  excess  of  fluid  in  the  tis- 
sues, causing  swelling.  This  fluid  is  derived 
from  the  blood.  The  presence  of  dropsy  may 
be  recognized  by  the  small  pit  remaining  after 
a  finger  is  pressed  upon  the  swollen  part.  It 
is  sometimes  necessary,  when  other  remedies 
have  failed,  to  remove  the  accumulation  of 
fluid  by  means  of  a  drainage  tube  inserted  in 
the  cavity  or  beneath  the  skin.  This  can  be 
done  without  danger  in  most  cases,  under  the 
direction  of  a  skilled  physician.  Dropsy  may 
be  general,  or  it  may  be  localized,  having  as 
its  site  the  brain,  the  heart,  etc.  wj^js. 

DROWNING,  droun'ing,  death  caused  by 
suffocation  in  water  or  other  liquid.  From  the 
earliest  times  until  the  beginning  of  the  seven- 
teenth century  drowning  was  a  common  form 
of  capital  punishment  in  Great  Britain  and 
most  European  countries.  Feudal  lords  who 
held  power  of  life  and  death  over  their  sub- 
jects or  retainers  were  authorized  to  inflict  the 
death  penalty  "by  ditch  or  by  gallows."  In 
some  cases  the  victim  was  given  his  choice 
of  hanging  or  drowning.  What  was  considered 
the  more  honorable  death  by  drowning  was 
usually  chosen,  a  fact  that  may  have  given  rise 
to  the  widespread  belief  that  drowning  pre- 
sents the  least  unpleasant  form  of  death.  The 
death  penalty  was  inflicted  for  trivial  offenses 
in  Great  Britain  until  the  commencement  of 
the  eighteenth  century,  but  the  practice  of 
drowning  criminals  was  abolished  earlier.  In 
Scotland  a  man  was  drowned,  in  1611,  for 
stealing  a  lamb.  The  early  laws  of  Biurgundy 
condemned  a  faithless  wife  to  be  smothered  in 
mud.  Drowning  as  a  capital  punishment  is 
now  practiced  only  in  Mohammedan  countries 
and  in  the  Far  East. 

A  person  falling,  or  being  thrown,  into  the 
water  and  unable  to  swim  would  probably  lose 
consciousness  in  a  minute,  or  in  two  minutes, 
at  most.  If  the  shock  of  immersion  produces 
insensibility,  death  does  not  usually  occur  until 
after  a  longer  interval  than  if  the  drowning 
person  struggled  violently — probably  from  two 
to  five  minutes  after  immersion.  The  popular 
belief  that  a  drowning  person  must  come  to 
the  surface  three  times  before  finally  sinking 
is  a  fallacy.  He  may  not  rise  at  all,  his  doing 
so  depending  on  circumstances,  especially  on 
the  position  of  the  arms  during  his  stni«s^e&« 


If  they  are  held  above  the  head,  the  body  oinka 
deeper  ia  the  water.  If  they  are  held  down 
at  the  aides,  the  body  will  prob&bly  rise  to  the 
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surface.  The  tendency  of  all  drowning  penons 
to  "clutch  at  a  etraw,"  or  to  take  hold  of  any- 
thing within  reach,  only  increaaes  their  diffi- 
culty and  danger.  The  same  habit  often 
renders  useless  the  efforts  of  rescuera. 

Methods  of  RMcne.  If  the  rescuer  ia  in  a 
boat  hia  taak  is  greatly  simplified.  The  drown- 
ing petsoD  must  be  seised  and  lifted  into  the 
boat  and  conveyed  as  quickly  as  poeaible  to 
the  shore.  If,  however,  the  reacuer  ia  awim- 
ming,  he  must  be  wary  in  hia  approach.  If  not 
prevented,  the  drowning  penon  may  graap 
him  round  neck  or  waist  and  endanger  the 
lives  of  both.  What  appear  to  be  harsh 
meaaures  are  sometimea  neceaaaiy  to  break  the 
hold  of  a  drowning  peison.    Should  the  rescuer 
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be  grasped  round  the  neck,  he  must  place  one' 
hand  against  the  back  of  the  drowning  person 
and  with  the  other  pinch  his  nostrils  while 
forcing  bis  heed  back.  The  drowning  peraon 
will  immediately  let  go  his  hold.  If  clutched 
rouad  the  body,  the  rescuer  must  quickly  adopt 
strong  measures  by  placing  hia  knee  againat 
the  stomach  of  the  drowning  person  and  then 
throwing  the  whole  weight  of  his  body  back- 
ward.   This  will  eHect  his  release. 

If  the  drowning  person  ia  conscious  and  suffi- 
ciently calm  he  should  be  grasped  by  the 
hand  and  turned  on  hia  back.  The  rescuer 
then  swims  on  his  back  with  the  body  of  the 
drowning  person  above  him,  taking  care  to 
keep  the  man's  face  above  water  (Fig,  1).    A 
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struggling  person  should  be  firmly  held  by  the 
arms,  just  above  the  elbows,  the  rescuer  then 
turning  him  on  his  back  (Fig.  2).  Sometimes 
the  struggles  may  be  so  violent  that  the  res- 
cuer has  difficulty  in  securing  either  of  the 
holds  mentioned.  He  should  then  slip  fail 
hawHa  under  the  annpiU,  raising  the  drowning 
person's  arms  to  ri^t  angles  with  bis  body 
(Fig.  3).  He  is  then  helpleaa  and  the  rescuer 
may  swim  with  him  to  shore.  When  entering 
the  water  from  a  high  bank  or  bridge  to  effect 
a  rescue  it  is  always  advisable  to  drop  in  feet 
first  unless  the  depth  of  the  water  is  accurately 


FIG.  3 
First  Aid  HMsnres.  It  ia  an  undoubted  fact 
that  many  lives  are  lost  through  ignwance  on 
the  part  of  the  rescuers  as  to  the  beat  method 
to  adopt  when  the  drowning  person  has  been 
safely  removed  from  the  water.  The  simplest 
and  most  efficient  method  of  revival  is  as  fol- 
lows: Place  the  body  face  downward  on  the 
ground  with  the  arms  extended  aa  shown  in 
the  illustration  (Fig.  4).  The  reacuer  should 
then  kneel  with  one  knee  on  either  side  of  the 
body,  placing  his  two  bands  flat  on  the  lower 
part  of  the  back  and  pressing  on  the  lowest 
riba.  The  weight  of  his  body  should  then  be 
thrown  forward,  pressing  the  riba  upward.    This 
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will  drive  air  and  water  out  of  the  patient's 

The   reacuer  then   slowly   raises   bis   IxK^, 
releasing  the  pressure.    These  Opentiona  duMiU 
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dn^  and  mediesatt.  Ccr7»ct:lT  •pptg-'-y  & 
I^taimacy  if  a  iLop  «2cf%  gcIj  drixs  ire  ccm- 
pounded  and  whkk  does  ux  ccer  f ^^  skle  '^e 
oiual    ainj    of    artidei    diipl^jed    in    dr^ 


Schools  of  phamLAcy  Lire  existed  m  ib? 
United  Sutes  anee  1821,  aad  the  ie&d:::z  uni- 
▼enitiefl  have  departznesu  for  te-^chmz  Uiis 
bfrnncfa  of  medieizie,  but  each  r^^e  ^*^'>«  iz* 
own  laws  as  to  the  quali&eatiocs  :i5  cir^i^igisx^ 
must  pooKSB.  An  of  the  leading  universiues 
of  Canada  have  schoois  of  phAJCLic>-  conziecccd 
with  them,  and  the  Ontario  CoUetze  of  Ph3j- 
macy  is  an  important  institution  of  Toronto. 

DRUIDS,  droo'teis.  Long  ago  vhen  the 
Britons  lived  in  England  they  bad  presto  vho 
were  ealled  dniids^   These  druids  lived  in  h-jts 
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"•-re  ionsc  .2  rrepin-cn.  Tc  Sf  a  s 

:o   poMeis   a    zyscercus   jcjfsix.    b«r;    iter 

-c  cc  ibec  :o  srctlie  j^.bLc  cr  pttra*  im- 
plies. 

DSCX.  TbKV  anf  Kef.\:&r»  «^  9«y  t^at 
=*:i  TAlxe^i  V2.  F«*cry  Sr:-^^  ibey  MrMd  ;■;? 
s^xk  :z.  pcvw?.  bcT  wiirtier  ti»  be  »»  or 

rtr^in  3»  an  :2fiCi»t.  That  s  v^  ibe  ^.;j=i 
21  zhfi  clzrssz  <i  zi-jsaal  lascr-=^*z•s^  Go  a^y* 
*ber-  s^cc^  nv."w  rt^  ;i  "^-  c£i:jib»xd  aai 
cce  25  alz:cs5  c^ra.i  :c  i^i  li*?  :oo;csr:  sA:k« 
1=^  lie  Sfi?  cc  \be  za'lv^  ijLZon^  :.j«  jtf  ^iie 

iLe  r*:y;r.rr.  in  ihe  balbcccai  of  ^  Avdued 

rid. 


or    rvrtisa    Srim,    Ui 

kno-rn  i5  .\?v  z^*.'^,  »  \t-*  bi^.  h'fA%y  i»in»- 
EL-e-:  wi.Ts?  dt>t*p  :\^  icvw  or  .tuU  :h-xi  mrka 
th*  cIiziAx^!*  :s  crvhe:?:ril  =i',5«c  JLr.v£  e=:pha* 
siKs  "iir  rfi>^hr:i  ia  c;is:<  of  Ur\pp  hft::^  and 
oreh-rs:ri5.  I;  hjt*  a  shor:,  h.^*."*  cvlirxier  of 
w:de  d:a=ir:er.  cv:h  e-i?  Srir:^  vV^rnfvi  w:th 
tuitly  str>e:chx>l  <k.-  or  %tllu=:.  kifpt  la  pUcv 
by  hoop*.  These  can  he  ai:-.»:^  by  ssea^s  of 
leauier  brices  which  ca3  Ix  slip^xx  up  or  down 
on  cc-ud:  cords  \h±i  pdis  ar»unvi  the  oylin- 
der  and  cxrnnev:  the  hcvps.  Aii,u<tc:ea5  by 
zieins  ox  these  braces,  or  by  vAhv^a  rvxfc  and 
screws,  will  var>*  the  p::oh  o:  the  dnici.  The 
biss  dr-ni  i<  plivtM  by  beatinij:  on  one  or  bo;h 
sides  w:th  a  6::ck  having  a  larp?  knob  covered 
with  cork,  spoa^  or  felt. 

Snare  Drum,  or  Side  Dmm,  u  the  dntm  of 
resonant  lone.  and  the  dn:m  which  pl.i\-?  such 
an  imponant  part  m  niilitar>*  hxo.    This  little 
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instnjmeDt.  with  the  rattling,  rumbliiig  voice, 
consists  o(  a  hollow  brass  or  wooden  cylinder 
and  is  constructed  like  the  bass  drum,  except- 
ing that  catgut  strings,  or  tnaret,  are  stretched 
across  the  lower  end,  or  kead,  to  produce  the 
brilliancy  of  sound  lacicing  in  drums  without 
snares.  This  drum  is  sometimes  worn  at  the 
side;  it  is  played  with  two  slender,  wooden 
sticks.  Skilful  playing  of  the  snare  drum  is 
really  difficult  and  very  interesting. 

Kettledrum,  a  hollow  hemisphere  of  brass  or 
copper,  the  end  of  which  is  covered  with  vel- 
lum, which  is  adjusted  by  means  of  screws.  It 
is  played  with  a  felt-  or  leather-covered  mallet. 
The  kettledrums  are  generally  used  in  pairs 
in  orchestras,  one 
being  tuned  to 
the  keynote,  and 
the  other  to  a 
higher  key.  Some- 
times three  are 
used.  They  are 
the  only  druEOS 
which  can  be  ac- 
curately tuned. 

Beethoven  was 
the  first  to  recog- 
niec  the  possibili- 
ties of  a  drum  ia 
orchestral  per- 
formances. C.H.H. 

DRITH'UOHD,  8iB  Geobgi  Gobdon  (1772- 
1854),  a  British  soldier,  second  in  command  of 
the  British  forces  in  America  from  1813  to  1815. 
He  was  bom  io  Quebec,  entered  the  British 
army  when  a  boy  of  seventeen,  and  distin- 
guished himself  in  Egypt  and  during  the 
n  Europe.  From  1808  to  1811 
n  Canada,  and  in  1813  was 
B  second  in  command  to  Sir 
He  personally  planned  the 
a  Fort  Niagara  and  Oswego, 
1  command  of  the  British  forces  at 
the  Battle  of  Lundy's  Lone,  occurring  on 
July  25,  1614.  After  the  recall  of  Sir  George 
Prevost,  Drummond  remained  in  Canada  as 
commander-in-ohief  until  1816. 

DRDHHOKD,  Henrt  (1851-1897).  a  well- 
known  Scottish  evangelist,  scientiat  and  author. 
His  fame  rests  upon  his  attempt  to  explain 
the  tiieoiy  of  evolution  in  connection  with 
Chrifltianity  in  his  two  famous  books,  Nalwnl 
Lav  in  the  Spiritual  World  and  The  Atcent 
of  Man.  He  was  bom  at  Stirling  and  after 
graduating  from  the  University  of  Edinburgh 
in  1870  began  to  study  for  the  ministry  at 


KBTTI*EDROM 


Napoleonic  wars  ii 
he  was  on  duty  i 
again  sent  there  a 
George  Prevost. 
successful  attacks  o 
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New  College,  Edinburgh.  Stirred  by  the 
evangelistic  work  of  the  AmcricHU»,  Moody 
and  Sankey,  he  began  mission  work,  and  the 
religious  movement  which  he  started  spread 
throughout  England  and  even  to  America  and 
Australia.  In  1877  he  was  appointed  lecturer 
on  natural  science  in  the  Free  Church  College, 
Glasgow;  in  1884  he  became  professor  of  the- 
ology there,  and  his  religious  work  among  the 
students  became  a  great  power. 

He  traveled  extensively,  making  three  trips 
to  the  United  States  and  Canada  and  one  to 
South  Africa  in  the  interest  of  science.  On 
his  visits  to  America  he  lectured  on  both  re- 
ligious and  scientific  subjects.  Travel  Skclchet 
and  Tropical  Africa  were  written  after  these 
trips.  His  first  book.  Natural  Law  in  the 
Spiriinal  World,  created  a  decided  sensation, 
requiring  twenty-nine  editions  in  ten  years. 
Perhaps  his  greatest  work  was  his  short  anal- 
ysis of  the  thirteenth  chapter  of  /  Coriathiant, 
called   The  Greatest   Thiny  in  Ike   World. 

DKUMHOND,  Wiluam  Henbt  (1854-1907), 
a  Canadian  physician  and  poet,  whose  dialect 
poems  about  the  habitants  won  for  him  t, 
unique  place  in  Canadian  litetsture.  Drum- 
mond was  bom  in  County  Leitrim,  Irelssd,  but 
when  still  a  boy 
he  came  to  Can- 
ada. He  at- 
tended high 
school    and    Me- 

Gill  University  at  ^^^u-^—i. .  j^^». 
Montreal,  and  in  /'ifflH^^Bt^'^BwKH^ 
1844  was  gradu- 
ated in  medicine 
from  the  Uni- 
versity  of  Bish- 
op's College,  Len- 
noiville,  Quebec.        "wiiaaam  henry 

He    was    fond    of  DRUMMOND 

sports  and  was  naturally  athletic,  being  an 
expert  shot-putter  and  hammer-thrower,  ft 
skilful  angler  and  a  good  shot.  With  this 
equipment,  in  addition  to  his  medical  knowl- 
edge, it  was  natural  that  he  would  have  a 
sympathetic  insight  into  the  lives  of  people 
like  the  h<AiianU,  the  lumbermen  and  fisher- 
men, the  Indians  and  half-breeds,  who  wen 
steeped  in  the  lore  of  forest  and  river. 

Dr.  Drummond  began  his  professional  csreer 
in  a  community  made  up  diiefly  of  fVeoeh- 
Canadian  kabitanta  and  half-breeds,  with  a 
considerable  sprinkling  of  English  and  Scotch- 
Irish,  and  even  in  later  years,  when  be  wae 
practicing  in  Montreal  and  was  a  distinguiobBd 
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profeasor  of  medical  jurisprudence  in  the  Uni- 
veraity  of  Bishop's  CoUeRe,  he  never  lost  hia 
sympathy  for  these  people.  He  put  their 
■toriea  and  their  lives  into  verse,  in  a.  broken 
English  which  greatly  heightens  the  humor  and 
the  pathos.  Among  the  best  of  these  poems 
are  The  Habitant;  The  Last  Portage;  The 
Wreck  oj  the  Jidie  Plante;  Leclle  Bateese; 
Johnnie  Cowteau,  and  The  Voyagaur. 

Several  volumes  of  his  poems  were  issued 
during  Drummond's  life,  and  in  1912  they  were 
edited  by  Louis  Frechette.  o.h.l. 

DBUH'HOHDVILLE,  the  county  town  of 
Dnimmond  County,  Quebec,  sixty-two  miles 
Dortheaet  of  Montreal  and  twenty-eight  miles 
northeast  of  Saint  Eyacinthe,  on  the  Saint 
E>UKis  River  and  on  the  Canadian  Pacific  and 
Intercolonial  railways.  Drummondville  is  a 
manufacturing  center,  its  largest  establishment 
being  a  chemical  works,  with  800  employees. 
OUicr  large  establishments  make  boots  and 
dioee,  steel  and  structural  iron,  foundry  prod- 
ucts, lumber  and  various  wood  products,  includ- 
ing BBBhee,  doors,  matches  and  carriages.  The 
Saint  Francis  River  is  not  navigable,  but  sup- 
plies water  power  at  Lord's  Falls,  near  the 
town.  Population  in  IBII,  1,725;  in  1916,  esti- 
mated 2,000. 

DBTAI>S,  dn'adz,  or  HAHADRTADS,  ham' 
udriada,  in  f la—if  i  mythology,  the  wood 
ajmplifl  who  danced  with  the  god  Pan.  It 
«M  believed  that  with  each  tree  a  dryad  came 
into  odatence  and  that  she,  too,  perished  when 
the  tree  died.  Purposely  to  destroy  a  tree, 
tbe  house  of  a  dryad,  was  considered  an  im- 
pious set  and  was  punished  accordii^Iy.  These 
grseeful  nymphs  of  the  woodlands  at  times 
asumed  the  forms  of  followers  of  the  hunt, 
peasant  girls  or  shepherdesses.    See  Nymphb. 

DKTDBH,  dri'den,  John  (1631-1700),  a.  di&- 
tinguidied  Eln^ish  poet,  dramatist  and  critic, 
the  greatest  writer  of  the  last  two  decades  of 
the  seventeenth  century.  He  was  the  fiist  poet 
of  the  new  school  whose  typical  representative 
was  Alexander  Pope,  and  he  was  also  one  of 
the  earliest  masters  of  English  prose.  Dryden, 
the  third  son  of  a  baronet,  was  bom  in  Aid- 
winkle,  a  village  of  Northamptonshire.  He 
studied  at  Westminster  School  and  at  Trinity 
College,  Cambridge,  receiving  his  degree  of 
B.  A.  at  the  latter  institution  in  1654.  In 
1658,  the  year  after  his  removal  to  London, 
he  published  his  first  important  poem,  Heroic 
StmMtu  tc  Ihe  Memoru  of  Oliver  Cromwell. 

Thoufb  A  loyal  adherent  of  Cromwell,  Dry- 
den dured  the  ration's  joy  over  the  restore- 
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tion  of  Charles  II  (1660),  celebrating  that  his- 
torical event  in  two  dignified  poems  entitled 
Astraea  Redux  ("The  Return  of  the  Heaven- 
bom")  and  Panegyric  on  the  Corofiation.  In 
1663  the  perform- 
ance of  the  Wild 
Gallant,  at  the 
King's  Theater, 
proclaimed  him 
a  dramatist  aud 
marked  the  be- 
ginning of  a  series 
of  tragedies  and 
comedies  that 
covered  the  nctt 
twenty  years  of 
his  literary  career 
Of  these,  the  best 
is  All  for  Love,  a 
tragedy  written  m 
blank  verse  and  founded  on  Shakespeare's 
Antony  and  Cleopatra  His  other  tragedies, 
which  are  of  the  type  known  as  the  "heroic" 
play,  are  written  in  a  form  of  verse  in  which 
the  lines  rhyme  in  couplets  In  the  heroic 
play  there  is  no  attempt  to  portray  real  life 
The  themes  are  lofty,  almost  operatic  m  char- 
acter, and  the  work  has  something  of  the  effect 
of  an  epic  poem  Of  this  form  of  dramatic 
writing  Dryden  was  the  great  master  His 
plays,  however,  reflect  the  low  moral  tone  of 
bis  age  (see  Drama) 

In  1667  he  produced  the  best  of  bis  earlier 
poems.  Annus  Mirabilis  (  The  Wonderful 
Year"),  his  theme  being  the  successful  war 
with  the  Dutch  and  the  great  London  fire  of 
1666.  In  1670  his  talents  received  royal  recog- 
nition in  his  appointment  as  poet  laureate 
(which  see)  Though  he  was  then  in  the  high 
tide  of  a  successful  literary  career,  his  dramas 
were  held  up  to  scom  m  a  play  called  The 
Rehearsal,  written  in  1671  by  the  Duke  of 
Buckingham  Dryden  obtained  his  revenge 
when  he  wrote  his  celebrated  political  satire  in 
veree,  Absalom  and  AchUophel  (16S1}.  In  this 
he  struck  hard  at  all  of  his  enemies,  including 
the  Duke,  and  ably  defended  Charles  11  against 
the  Whigs.  In  1682  he  published  The  Medall, 
a  satire  on  the  notorious  Earl  of  Shaftesbury; 
AlaeFtecknoe,  a  scathing  attack  on  a  minor 
contemporary  poet,  Thomas  Shadwell,  and  the 
second  part  of  Absalom  and  AchUophel,  In  the 
same  year  appeared  his  Religio  Laid,  a  poem 
defending  the  doctrines  of  the  Church  of  Eng- 

Dryden's  conversion  to  the  RomK^  ^&*Ctk(^a& 
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faith  was  made  known  in  1G87  by  the  publica- 
tion of  his  Hind  and  Panther,  a  long  poem 
giving  a  supposed  dialogue  between  a  milk- 
white  Hind,  typifying  the  Catholic  Church,  and 
a  spotted  Panther,  representing  the  Church  of 
England.  On  the  accession  of  the  Protestant 
monarchs,  William  and  Mary,  he  lost  his  office 
of  poet  laureate,  and  the  last  years  of  his 
career  were  devoted  mainly  to  translations  or 
renderings  of  Vergil,  Ovid,  Boccaccio  and 
Chaucer.  In  1687  he  wrote  the  first  of  his 
Songs  for  Saint  Cecilia's  Day,  and  in  1697  the 
second  of  the  lyrics  was  published  as  an  ode 
on  Alexander's  Feast,  the  concluding  lines  of 
which  are: 

At  last  divine  Cecilia  came, 

InventresB  of  the  vocal  frame ; 
The  sweet  enthusiast,  from  her  sacred  store, 

Enlarged  the  former  narrow  bound.s, 

And  added  lencrth  to  solemn  sounds. 
With  Nature's  mother-wit,  and  arts  unknown 
before. 

Let  old  Timotheus  yield  the  prize. 

Or  both  divide  the  crown : 
He  raised  a  mortal  to  the  skies. 

She  drew  an  an^el  down. 

Dryden's  greatness  as  a  poet  rests  chiefly  on 
his  mastery  of  verse  form.  He  lacked  the  fire 
and  imaginative  power  of  the  writers  of  the 
Shakespearean  era,  and  his  fame  and  popu- 
larity as  a  poet  suffered  a  permanent  decline 
when  the  splendid  outburst  of  the  Romantic 
Period  revealed  the  possibilities  of  the  poetry 
of  inspiration  and  imagination  (see  Romanti- 
asM;  Wordsworth,  William).  As  a  critic, 
however,  and  as  the  creator  of  an  easy,  grace- 
ful and  correct  prose  style,  his  fame  is  secure, 
and  his  Essay  on  Dramatic  Poesy ,  setting  forth 
his  views  on  the  rhymed  couplet  in  tragedy, 
is  a  masterpiece  of  criticism.  b.m.w. 

DRY  FARMING,  or  crop  raising  without 
irrigation  on  lands  which  receive  little  rainfall, 
has  within  recent  years  become  so  effective  that 
hundreds  of  thousands  of  acres  once  considered 
half-desert  are  now  fertile  farms.  In  general, 
if  less  than  twenty  inches  of  rain  fall  on  a 
piece  of  land  within  a  year,  dry-farming  meth- 
ods are  necessary;  if  less  than  ten  inches,  irri- 
gation alone  makes  the  tract  valuable. 

The  success  of  dry  farming  depends  upon 
storing  in  the  ground  the  moisture  which  it 
receives.  The  methods  chosen  vary  with  the 
conditions  in  each  locality,  such  as  the  total 
amount  of  rain,  the  seasons  in  which  it  falls, 
its  frequency  and  the  rapidity  of  evaporation 
and  of  drainage.  Thus  on  the  Canadian 
prairies,  where  most  of  the  moisture  falls  in 


summer,  dry  farming  is  conducted  differently 
than  in  Oregon,  which  has  winter  rain.  So,  too, 
when  rain  falls  in  frequent  light  showers  it  has 
a  different  effect  from  rain  coming  in  violent 
storms.  Besides,  the  variations  in  evaporation 
are  so  great  that  fifteen  inches  of  rainfall  in 
Saskatchewan  are  more  than  the  equivalent  of 
twenty-one  inches  in  Texas. 

Canadian  Methods.  Farmers  who  settle  upon 
the  prairies  of  Manitoba,  Saskatchewan  and 
Alberta  from  Eastern  Canada  or  other  regions 
of  plentiful  rain  frequently  insist  upon  treat- 
ing their  land  as  they  had  done  in  their  older 
homes.  They  usually  fail.  But  those  who  fol- 
low the  dry-farming  instructions  which  the 
Dominion  experiment  stations  have  given 
since  1S88  raise  larger  crops  of  wheat  than  are 
known  in  the  United  States,  and  have  success 
with  other  crops. 

Breaking  and  backsetting  and  summer^falloW" 
ing  are  the  processes  recommended.  If  a  fanner 
raises  a  crop  on  new  land  the  first  year,  he 
will  fail  to  secure  a  crop  the  next  year,  be- 
cause he  will  have  exhausted  the  moisture  in 
the  soil.  So  the  best  plan  is  to  seed  only  a 
part  of  the  farm.  On  the  rest  the  prairie  sod 
is  plowed,  or  broken,  as  shaUowly  as  possible, 
before  the  rains  of  early  summer,  which  will 
then  rot  the  sod.  Early  in  August  the  sod  is 
backset,  or  turned  back  to  its  original  place, 
with  two  or  three  inches  of  fresh  soil  over  it. 
It  is  then  broken  into  powder  with  a  disk- 
harrow,  an  implement  described  in  the  article 
Harrow.  The  moisture  preserved  in  soil  pre- 
pared in  this  fashion  will  be  sufficient  for  a 
crop  the  next  year.  When  this  is  cut,  a  high 
stubble  (the  stumps  of  the  grain  stalks)  should 
be  left  to  hold  the  snow,  which  will  melt  in 
the  spring  and  give  the  moisture  necessary  to 
germinate  the  seed.  At  seeding  time  the  stub- 
ble may  be  plowed  under  or  burned.  After 
the  second  crop  the  land  should  be  summer^ 
fallowed,  that  is,  left  idle  after  being  plowed 
seven  or  eight  inches  deep  in  time  to  catch 
the  summer  rains.  Otherwise,  except  in  a 
year  of  unusual  rainfall,  the  next  crop  wiU 
suffer  from  drought.  It  is  especially  impor> 
tant  in  dry  farming  to  keep  down  the  weeds, 
for  they  rob  the  soil  of  water. 

In  the  United  States.  Interest  in  scientific 
dry  farming  in  the  United  States  commenced 
just  before  the  end  of  the  last  century,  when 
several  years  of  slight  rainfall  had  caused  im- 
mense crop  loss  in  the  West.  Summer-fallow^ 
ing,  where  it  is  found  helpful,  is  usually  prac- 
ticed in  alternate  years  instead  of  every  third 
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year,  as  ia  Canada,  and  is  especially  suitable 
to  regions  of  winter  rain.  In  Utah  and  u  larjce 
part  of  the  Great  Basin,  where  rain  falls  in 
both  spring  and  winter,  wheat  is  sown  in  the 
fall  and  remains  in  the  ground  through  the 
winter,  sprouting  early  and  maturity  before 
Ibe  dry  winds  of  the  summer.  The  resulting 
crop  is  known  as  winter  wheat.  On  the  Great 
Plains,  on  the  other  hand,  the  rain  comes  in 
the  summer  in  showers  so  light  that  the  mois- 
ture would  evaporate  before  it  could  be  ab- 
sorbed by  summer  fallow.  In  this  case  the 
best  method  seems  to  be  to  plow  deep  before 
the  spring  sowing,  and  to  harrow  the  ground 
after  the  grain  is  high  enough  to  shade  the 
ground  and  prevent  evaporation. 

Further  progress  has  been  made  in  agricul- 
ture in  the  semi-arid  regions  by  a  study  of  the 
comparative  resistance  of  different  crops  to 
drought.  Besides  wheat,  success  is  found  with 
rye,  oats,  flax,  barley,  com,  potatoes,  sorghum, 
alfalfa,  many  types  of  peas  and  beans,  and,  ia 
the  Southwest,  with  dates  and  olives.  Though 
the  methods  for  each  crop  are  different  from 
that  for  the  wheat  farming  described  above, 
the  principles  are  tlie  same. 

Dry-Panning  Congreues.  Since  1907  there 
has  been  an  annual  convention  of  American 
and  Canadian  fanners  in  the  West,  the  ob)ect 
of  which  is  to  advance  the  science  of  dry 
farming.  Priees  are  given  each  year  (or  the 
best  exhibits  of  agricultural  products  raised 
by  dry-farming  methods.  The  winners  for 
wheat  and  oats  are  meet  often  from  Saskatche- 
wan or  Alberta.  c.b.h. 

Consult  Shflw'B  Dry  Land  Farming;  Wldtsoe's 
Drt/  Farming-  A  Syttem  of  AgrictiUurt  /or  Coun 
tritt  Under  a  Low  Rainfall 

DRY  TORTUGAS,  lawr  too  goi  a  group  of 
tea  low,  coral  islets  off  the  coast  of  Flonda 
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ated  in  the  Gulf  of  Mexico,  about  120  miles 
southwest  of  the  southern  extremity  of  Florida, 
and  are  politically  attached  to  Monroe  County, 
of  that  state.  Fort  Jefferson,  one  of  the  islands, 
contains  a  fort  which  was  used  as  a  penal  sta- 
tion during  the  War  of  Secession.  On  Loggei^ 
head  Key,  the  largest  of  the  group,  is  a.  Ught- 
house,  and  in  1904  the  Carnegie  Institution 
established  there  a  laboratory  for  the  study 
of  marine  biology.  See  Bian,  subtitle  Govern- 
ment Protection  of  Birdi. 

DO  BARRY,  diibare',  Mabik  Jeanne  Bicu, 
Countess  (1743-1793),  the  charming,  extrava- 
gant mistress  of  Louis  XV  who  succeeded 
Madame  de  Pompadour.  She  was  the  daugh- 
ter of  a  poor  womtui,  but  her  beauty  won  her 
friends,     through 
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on  United  Slatea  territory. 

•ImoBt  directly  west  of  Key  West,  set  aside 

.  hy  the  United  States  government  as  a  perma- 

a  for  wild  birds.   They  are  situ- 
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she  met  King  Louis  XV,  who  be- 
came infatuat«d  with  her,  and  about  1769  he 
married  her  to  the  brother  of  Comte  Jean  du 
Barry,  so  that  she  might  be  brought  to  court. 
Until  the  death  of  Louis  she  was  the  real  ruler 
of  the  country,  for  the  most  important  poli- 
cies of  the  government  were  decided  by  her. 
Her  quick  wit,  gracious  manners  and  alluring 
beauty  brought  her  admirers,  but  she  had 
many  enemies  as  well.  After  the  death  of 
Loub  XV  she  was  banished  from  court,  uid 
during  the  Revolution,  through  the  iofluenoe 
of  Robespierre,  she  was  tried  and  executed  for 
having  wasted  the  public  wealth,  for  conspiracy 
against  the  republic  and  for  mourning  for  King 

David  Belasco's  successful  production  D* 
Barry,  in  which  Mrs.  Leslie  Carter  starred,  wh 
featured  in  moving  pictures, 

DDB'LIN,  the  capital  and  ancient  seat  ti 
the  government  of  Ireland,  situated  at  tb* 
mouth  of  the  River  LiSey.  The  river  dividn 
the  city  into  two  almost  equal  parts  and  ■ 
crossed  by  twelve  bridges,  the  finest  of  wUA 
is  a   magnificent   structure   named   after   tlM 
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patriot  O'Connell.  The  older  portion  of  the 
city  has  narrow,  dirty  streets,  but  the  more 
modem  parts  are  well  built  and  contain  many 
fme  thoroughfares.  Sackville  Street  is  one  of 
the  broadest  streets  in  the  British  Isles,  with 
a  width  of  120  feet.  The  banks  of  the  Liffey 
are  lined  with  well-built  granite  docks  for  a 
distance  of  two  miles  from  the  sea,  and  ships 
drawing  twenty-three  feet  of  water  can  enter  at 
low  water. 

The  cajsUe,  the  official  residence  of  the  vice- 
roy, ia  an  imposing  building,  and  there  are 
many  fine  modem  buildings  in  the  business 
section  of  the  city.  The  old  home  of  the 
Irish  Parliament  is  now  the  Bank  of  Ireland, 
but  will  in  all  probability  again  become  the 
seat  of  an  Irish  legislature  (see  Home  Rule). 
Dublin  is  noted  for  its  squares,  and  in  Phoenix 
Park  poasesses  one  of  the  most  beautiful  parks 
in  Europe.  Although  not  a  manufacturing 
center,  the  city  has  important  industries  and 
carries  on  an  extensive  trade.  Stout  and 
whiskey  are  the  principal  products,  but  a  large 
quantity  of  the  celebrated  Irish  poplin  is 
manufactured.  Swift,  Steele  and  Sheridan  were 
all  natives  of  Dublin,  and  were  buried  in  the 
beautiful  cemetery  of  Glasnevin,  on  the  banks 
of  the  Li£Fey.  There  also  lie  the  remains  of 
Qiaries  Pamell,  for  many  years  leader  of  the 
Iriah  political  party  in  the  British  Parliament. 

Dublin  ia  a  city  of  great  age;  it  was  a  place 
of  importance  befc»re  the  Christian  Era.  The 
Danes  captured  it  in  the  ninth  century  and 
held  it  imtil  driven  out  by  Henry  II  (1133- 
1189).    Population  in  1911,  403,030. 

DnUin  Univeraity,  the  foremost,  and  for 
centuries  the  only,  university  in  Ireland.  It  is 
generally  known  as  Trinity  College,  being  both 
college  and  university.  First  established  in 
1320,  it  was  abandoned  for  want  of  support. 
In  1501  it  was  incorporated  as  the  "College  of 
the  Holy  and  Undivided  Trinity."  Entrance 
to  its  daases  is  obtained  by  examination,  and 
degrees  are  conferred  on  all  graduate  students. 

DUBOIS,  doo hois'.  Pa.,  a  borough  in 
Clearfield  County,  west  of  the  center  of  the 
alate,  129  miles  northeast  of  Pittsburgh.  It 
is  on  the  Buffalo  &  Susquehanna,  the  Buffalo, 
Rochester  &  Pittsburgh  and  the  New  York 
Central  railroads,  and  is  also  served  by  electric 
Biterurban  lines.  Coal  mining  is  the  leading  in- 
duatiy,  and  the  borough  also  contains  glass  and 
dfl^  works,  blast  furnaces,  refining  works,  ex- 
tenaive  railroad  repair  and  constmction  shops, 
a  foundry,  a  tannery  and  an  ice-cream  factory. 
Da  Boia  waa  aettled  in  1873  and  was  incorpo- 


rated as  a  borough  in  1881.  It  has  a  general 
hospital.  In  1910  the  population  was  12^23; 
in  1916  it  was  14,665.  The  area  is  about  three 
square  miles. 

DUBUQUE,  doohuque',  Iowa,  popularly 
called  the  Key  City,  the  oldest  city  of  the 
state  and  the  county  seat  of  Dubuque  County, 
is  situated  in  the  northeastern  part  of  the  state, 
on  the  Mississippi  River.  Chicago  is  172  mil^ 
slightly  southeast,  Des  Moines,  the  state  capi- 
tal, is  206  miles  southwest.  Saint  Paul  is  252 
miles  north  and  Omaha  is  337  miles  southwest. 
By  water,  Clinton  is  eighty  miles  south.  Trans- 
portation is  provided  by  the  Illinois  Central, 
constmcted  to  the  city  in  1859;  the  Chicago, 
Milwaukee  &  Saint  Paul,  built  to  this  point 
in  1875;  the  Chicago  Great  Westem  (1884), 
and  the  Chicago,  Burlington  &  Quincy  (1886). 
The  city  is  also  a  port  of  call  for  packet  lines 
operating  between  Saint  Louis  and  Saint  Paul, 
but  water  transportation  is  not  important.  The 
river  is  spanned  by  three  bridges,  the  north 
bridge  touching  the  shores  of  Wisconsin.  The 
population  increased  from  38,540  in  1910  to 
39373  in  1916. 

Dubuque  has  a  picturesque  location  within 
a  crescent  of  bluffs  about  300  feet  above  the 
river;  at  the  foot  of  these  bluffs  lies  the  busi- 
ness district.  Several  cable  roads  and  a  wind- 
ing street  railway  lead  to  the  upper  section  of 
the  city  and  to  Eagle  Point  Park,  a  family  re- 
sort of  120  acres  at  the  northern  end  of  the 
crescent. 

Industry  and  Commerce.  The  city  is  the 
center  of  the  lead  and  sine  region  that  extends 
into  Iowa,  Wisconsin  and  Illinois,  and  it  con- 
tains extensive  sine  works.  Of  its  175  indus- 
trial establishments  the  most  noted  is  a  manu- 
factory where  steel-hulled  vessels,  including 
govemment  torpedoes,  revenue  cutters,  trans- 
ports, barges  and  many  giant  steamers  of  in- 
land waterwajrs,  are  built.  Two  of  the  largest 
sash  and  door  factories  in  the  world  are  lo- 
cated here,  and  another  immense  plant  is  de- 
voted to  the  manufacture  of  cabinets.  There 
are  in  addition  important  manufactories  of 
agricultural  implements,  boots,  shoes,  lumber, 
wagons,  carriages,  flour,  foundry  products,  malt 
liquors  and  pearl  buttons;  the  machine  shops 
of  the  Chicago,  Milwaukee  A  Saint  Paul  Rail- 
way also  operate  here. 

Inatitutiona  and  Bnildinga.  Since  the  pop- 
ulation is  largely  Roman  Catholic,  the  city  has 
many  Roman  Catholic  institutions  of  learning. 
About  half  the  primary  schools  of  the  city  are 
parochial  schools.    Dubuque  CoUe%<&  V^sxf^^\^- 
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ing  Loraa  Hall),  Saint  Joseph's  College,  the 
Vimtation  Convent,  Wartburg  Seminary 
(Lutheran)  and  the  Iowa  Institute  of  Science 
and  Arta  are  among  the  schaols  for  higher 
education.  Mount  Carmel  (for  girla)  occupies 
a  height  overlooking  the  Miaeisaippi,  and  with 
its  beautiful  view  and  grounda  ia  one  of  the 
show  placea  of  the  city.  Benevolent  inatitu- 
tiona  include  Mercy  Hospital,  Mercy  Hospital 
for  the  Insane,  Finley  Hospital  and  the  Y.  W. 
C.  A.  Home.  Dubuque  ia  also  the  see  of  a 
Roman  Catholic  archbishop,  and  one  of  the 
two  Trappist  monasteries  in  the  United  States 
ia  in  the  vicinity.  Beaidea  the  Federal  build- 
ing,  constructed  of  Bedford  atone  about  180S, 
the  ei^'a  notable  buildinga  ai«  the  Camegie- 
Stout  Public  Library,  which  cost  tlOOfiOO,  a 
$125,000  Elks'  Home,  completed  in  101S,  and 
the  Hotel  Julien  Dubuque,  also  completed  in 
191S. 

Biatoiy.  As  early  as  1788  Julien  Dubuque, 
a  French-Canadian  trapper  and  miner,  voy- 
aged  down  the  Miasinippi  River  and  discov- 
ered what  became  The  Mines  o]  Spain,  under 
hia  grant  from  the  Spaniah  governor  of  Lou- 
iaiana.  With  several  others  be  settled  there 
for  the  purpose  of  mining  lead.     Upra  his 
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death  (1810)  the  Indians  buried  Dubuque  on 
a  bluff  overlooking  the  mines,  and  the  legeuii 
is  that  firea  were  kept  burning  over  his  grave 
until  they  departed  from  the  country  after 
the  Black  Hawk  War  (1832).  A  monument  ot 
native  stone  erected  by  the  Early  Settlera' 
Association  marks  the  grave.  The  aettlement 
was  abandoned  after  the  death  of  Dubuque  and 
waa  not  again  occupied  until  1833.  This  «as 
the  first  permanent  settlement  in  Iowa.  The 
city  was  incor5>orated  in  1814. 

DUCAT,  duk'at,  a  coin  first  issued  by  Roger 
n  of  Sicily,  Duke  of  Apulia,  in  the  eleventh 
century,  which  later  became  common  in  all 
countries  of  Southern  Europe.  It  waa  isued 
both  in  gold  aikd  ailver  and  varied  conaiderably 
in  value.  The  silver  coin  waa  worth  at  varioua 
times  the  present  equivalent  of  7G  cents  to 
91.10,  while  the  gold  coin  was  valued  at  S1.46, 
and  aometimea  aa  much  as  S2^.  The  ducat 
of  the  Venetians,  referred  to  by  Shakespeare  in 
The  Merchant  o}  Venice,  had  a  standard  value 
of  SI,46.  So  Antonio's  debt  of  3^000  ducata  to 
Shylock  was  close  to  14,600,  according  to  pres- 
ent standards.  Austria  still  retains  the  ducat, 
valued  at  S228S,  but  it  is  used  man  in  foreign 
than  in  domestic  trade. 


'OCK,  a  tteb-footed  water  bird  found 
both  domesticated  and  wild  throughout  the 
woiid.  Wild  ducks  are  economically  valuable 
aa  guae  birds,  for  the  flesh  of  many  species  is 
higjily  esteemed  aa  food.  For  that  reason  they 
ar«  national  assets,  and  aa  auch  are  quite  gen- 
enlly  protected  by  laws.  Even  so,  however, 
the  ranks  of  wild  ducks  are  being  depleted 
yearly,  and  in  some  locations  where  myriads 
coce  bred  and  fed  but  a  few  hundreds  now  are 
sem.  Only  through  careful  conservation  and 
oooperation  of  human  beings  can  these  birds 
keep  their  place  in  the  scheme  of  the  universe. 
Waatefully  decreasing  their  numbers  not  only 
nmovee  a  valuable  eouroe  of  food  and  makes 
D  a  luxmy  for  even  the  wealthiest,  but  also 
t  interesting  and  healthful  outdoor 
anting,  almost  a  thii^  of  bygone 

Ducks  have  broad, 


flat  bills,  tooth-edged,  for  holding  or  straining 
food.  Their  heads  ere  large;  the  necks  ate 
rather  long  and  slender,  but  much  shorter  than 
the  necks  of  geese  or  swans,  to  which  they  are 
related.  Their  bodies  are  short  and  thick, 
covered  with  close,  compact  feathers,  under 
which  lies  a  thick,  soft  down.  The  featfaers  of 
many  species  are  beautifully  colored;  all  sp^ 
ciea  keep  their  feathers  well  oiled  from  two 
large  glands  just  above  the  tail,  and  so  thqf 
are  made  waterproof.  Ducks'  legs  are  short, 
and  are  placed  so  far  back  it  is  diffieutt  for 
them  to  walk;  because  of  this  their  movamatts 
OD  land  have  been  called  a  "waddle."  Dudti 
are  fine  swimmers  and  wonderful  diven.  TbeK 
food  consists  chiefly  of  insects,  snails,  frap  aad 
fish,  as  well  as  grains,  grasses  and  other  ittff 
table  matter. 

Mother  ducks  lay  from  six  to  sizteot  em, 
in  a  warm  nest  made  of  leaves,  hay  and  othv 
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materials,  lined  with  down  from  their  breasts. 
The  nests  are  placed  usually  on  the  ground  near 
the  water,  sometimes  in  a  bushy  field  farther 
back  and  in  case  of  some  species  in  a  hollow 
tree.  All  the  cares  of  the  family  fall  upon  the 
mother,  although  the  father  duck  is  a  devoted 
lover.  For  four  weeks  she  must  remain  on  the 
nest  almost  continuously.  Then,  after  the 
downy  ducklings  break  through  the  shell,  they 
are  led  by  the  mother  to  the  water  as  soon  as 
they  can  travel.  For  six  weeks  or  more  after 
hatching  they  are  unable  to  fly,  and  she  must 
guard  them  carefully,  for  gnapping  turtles, 
water-rats,  snakes,  pike  and  various  hawks  are 
dreaded  enemies. 

Wild  Ducks.  These  birds  can  be  divided 
into  two  classes,  the  sea  ducks,  which  obtain 
their  food  by  diving  to  great  depths,  and  the 
river  ducks,  which  breed  in  shallow  water. 

Sea  Ducks.    Species  belonging  to  this  class 

live  not  only  in  seas,  but  are  also  found  inland. 

Unlike  river  ducks,  they  have  a  webbed  hind 

toe,  appear  in  large  flocks  and  feed  by  day. 

Sea  ducks  are  usually  not  so  good  to  eat  as 

nVer  ducks,  for  most  species  feed  on  fish,  lizards 

&nd  tadpoles,  which  makes  their  flesh  coarse 

Mid  not  agreeably  flavored.    The  best-known 

pecies  of  sea  duck,  however,  the  canvasback, 

'  Highly  valued  for  the  table.    It  feeds  chiefly 

1   the  bulbs  of  eelgrass,  known  as  wild  celery. 

that  food  which  makes  its  flesh  tender  and 

to  it  the  exceptional  flavor  which  makes 

well  liked. 

Hhe   canvasback    breeds    in    the    Northern 

it;ed  States  and  Southern  Canada.    In  Octo- 

large  flocks  migrate  southward  as  far  as 

't:ral  Mexico  and  the  Gulf  coast.     About 

isapeake  Bay   they  are   especially   numer- 

^t  that  time  of  year,  and  when  large  wedge^ 

^  masses  of  continually-flapping  wings  are 

the  sportsmen  begin  to  plan  days  of  duck 

ing.    When  the  birds  reach  a  chosen  spot 

csting  they  wheel  round  and  round  before 

ng,  looking  first  for  lurking  danger  in  the 

fl. 

ler  sea  ducks  are  the  eider,  well  known 

alued  for  the  down  which  makes  our  pil- 

0  comfortable  and  our  coverlets  so  soft 

rm  (see  Eider  Duck)  ;  the  redhead,  much 

e  canvasback,  and  by  many  as  highly 

d;  the  greater  and  lesser  scaups,  which 

\  bays  and  river  mouths,  preferring  salt 

dsh  water,  but  which  are  also  good 

Is;     the     finely-flavored     ring-necked 

le  edible  golden^eyes,  the  rankly-fla- 

Isquaws  and  buffleheads,  the  gay-plu- 


maged  harlequins,  the   dark-colored,  ined 
scoters  and  the  ruddy  ducks,  which  are  in 
est  ing  for  their  queer  tails   of  stiff,  poin 
feathers,  bare  to  the  base.   The  latter  are  eas 
taken,  and  large  numbers  find  their  way  to  t 
markets. 

River  Ducks,  Perhaps  the  most  importai 
of  all  ducks  is  a  species  of  river  duck,  the  ma 
lard,  for  from  it  many  domestic  varieties  hav 
been  derived.  The  male  mallard,  or  drake,  ha 
deep-green  plumage  on  the  head  and  neck.  A 
white  collar  separates  the  green  from  the  dark- 
chestnut  breast.  The  rest  of  the  body  is  gray- 
ish-brown above,  whitish  below,  and  the  four 
middle  feathers  of  the  tail  are  recurved.  Some 
tame  ducks  have  nearly  the  same  plumage  as 
this  handsome  wild  one.  Others  vary  greatly, 
being  generally  duller  or  pure  white.  In  flocks 
of  about  fifty,  mallards  and  other  river  ducks 
are  found  feeding  on  small  grassy  ponds,  or  on 
lakes  or  river^,  where  wild  rice,  eelgrass  and 
rushes  are  thick.  In  duck-hunting  seasons 
painted  wooden  ducks  or  live  ducks  are  an- 
chored in  the  water  by  sportsmen  to  serve  as 
decoys.  These  lure  other  ducks  within  range 
of  the  gunners'  hiding  places  among  the  rushes 
(see  Decoy). 

The  excellently-flavored  mallards  are  found 
principally  throughout  the  central  parts  of 
America,  but  a  species  just  as  desirable,  the 
bUick,  or  dusky,  duck,  is  found  on  the  Atlantic 
coast.  Other  species  of  river  ducks  are  the 
beautiful  gray  gadv}all,  which  is  comparatively 
rare;  the  handsomely-colored  baldpate,  as  good 
to  eat  as  the  canvasback,  for  it  eats  the  same 
food — in  fact  steals  it  from  them;  the  fine 
table  ducks,  the  shovellers,  which  have  spoon- 
shaped  bills;  the  delicious  long-tailed  pintail, 
and  the  little  green-winged,  blue-winged  and 
cinnamon  teals.  The  teals  weigh  but  little 
over  a  pound,  but  are  highly  prized  for  their 
flesh  and  are  regarded  as  great  delicacies.  They 
are  easily  approached,  but  are  very  rapid 
fliers,  therefore  difficult  to  hit  on  the  wing. 
Unlike  other  species  of  duck,  such  as  the  mal- 
lards and  canvasbacks,  the  teals  drop  suddenly 
down  to  the  water  and  do  not  wheel  about 
looking  for  danger.  The  most  beautiful  of  all 
American  ducks  is  probably  the  many-colored 
wood  duck,  whose  numbers  decreased  so  rapidly 
that  the  Federal  migratory  bird  law  provided 
for  a  closed  season  on  them  until  1918  (see 
Game,  subhead  Game  Laws). 

Domestic  Ducks.  Some  of  the  favorite  do- 
mestic ducks  in  America  are  the  white  Peking, 
introduced  from  China;  the  lai^<&,  ^\l\\a«  «au»^.- 
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lent  Aylesbury,  from  Englanil;  the  colored 
Rouen,  from  France ;  the  huge,  colored  Mus- 
covy, from  South  America. 

Value.  Duck  raisii^  has  developed  into  a 
protitable  industry,  and  American  poultrymen 
reahze  about  S7 .000,000  a  year  from  the  eggs. 
feathers  and  dressed  meat  of  ducka.         e.t.s. 

DUCE-BILLED  PLATYPUS,  plafiput,  tt 
peculiar  egg'laying  wat«r  mammal,  in  habit 
and  appearance  a  seeming  mixture  of  several 
animala.  It  lives  in  quiet  streams  of  Australia, 
Tasmania  and  New  Guinea,  where  large  col- 
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onies  usually  live  in  pairs,  in  buirowe  in  the 
banks  of  streams.  The  burrows  are  furnished 
with  two  openings,  one  above  water  and  one 
below,  and  sometimes  they  extend  a  long  dis- 
tance into  the  bank. 

A  duckbill's  body  is  rather  slender,  about 
twenty  inches  long  and  covered  with  brown, 
water-ehedding  fur.  Its  head  is  amall,  with 
bright  eyes,  and  instead  of  a  nose  it  has  a  homy 
bill  resembling  that  of  a  duck,  except  that  the 
nostrils  are  at  the  extreme  end;  so,  in  onler  to 
breathe,  the  animal  need  only  poke  its  bill  out 
of  wat«r.  There  are  no  external  ean,  but 
through  intemal  ears  the  hearing  is  very  keen. 
The  legs  are  short  and  the  feet  have  five  clawed 
toes  each,  the  forefeet  being  webbed  beyond 
the  claws  to  aid  in  swimming,  the  hind  feet 
being  webbed  but  to  the  base  of  the  clawa. 
The  male  has  a  sharp  homy  spur  on  the  heels, 
which  he  uses  as  a  means  of  defense.  Duck- 
bills are  very  clumsy  on  land,  but  they  are  fine 
swimmers  and  divers,  getting  their  food  of 
snails,  shellfish,  insects  and  worms  under  water. 

The  female  lays  one  or  more  SOft-shelled 
eggs,  which  she  hatches  soon  after  laying.  The 
young,  which  are  born  blind  and  naked,  are 
then  fed  and  cared  for  in  much  the  same  way 
as  the  youag  of  other  mammals.  Savages  himt 
duckbills  as  food  and  for  their  skins. 
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DUCTILITY,  ditktU'ili,  that  quality  in  cer- 
tain substances,  especially  metals,  by  which 
they  can  easily  be  drawn  out  into  thin  thread 
or  wire  without  breaking.  Gold  is  the  moot 
ductile  of  metals,  followed  in  order  by  silver, 
I^tinum,  iron,  copper,  aluminum,  line,  tin,  lead 
and  nickel.  From  one  grain  of  gold  a  thread 
500  feet  in  length  may  be  drawn.  Platinum 
may  be  drawn  out  into  a  thread  only  1-30,000 
part  of  an  inch  in  thickness.  To  obtain  this, 
however,  the  platinum  must  be  covered  with 
silver,  both  metals  being  drawn  out  together. 
The  silver  is  afterwards  dissolved  in  mttie  aeid, 
which  leaves  the  platinum  thread  intact.  Olaas 
is  the  most  ductile  of  all  materials,  and  when 
heated  may  be  drawn  into  a  thread  vety  mudi 
finer  than  the  threads  of  a  spider^  web. 

DUDBTAHT,  dud'vakN',  Maoahb.  See 
Sand,  Geogge. 

DU'EL,  a  combat  between  two  persona 
armed  with  deadly  weapons.  In  ancient  timea 
duels  were  frequent,  and  in  the  Middle  Agee 
"trial  by  combat,"  as  it  was  called,  was  often 
resorted  to  with  full  consent  of  the  Church.  It 
was  almost  universally  believed  that  might 
was  right,  and  the  victor  in  a  mortal  combat 
was  held  to  have  been  justified  and  sustained 
by  divine  power.  The  duel  became  most  com- 
mon in  France  during  the  sixteenth  century, 
where  within  eighteen  yearB  4,000  persons  were 
killed.  In  England  and  France  strict  laws 
were  enacted  forbidding  dueling,  but  the  lawi 
were  Dot  rigidly  enforced.  Public  opinion, 
once  aroused,  proved  more  powerful  than  the 
laws,  and  dueling  fell  into  disrepute  and  wM 
finally  abandoned. 

The  most  deadly  of  all  duels  were  thoae 
fought  in  the  United  States.  According  to  the 
code  of  honor  prevailing  in  the  eighteenth  and 
the  early  part  of  the  nineteenth  centuriea, 
quarrels  could  be  settled  and  insults  avenged 
only  by  combat.  A  very  rigid  code  of  etiquette 
was  upheld,  but  the  duel  was  fought  with  the 
distinct  purpose  of  kiUing,  and  not  merely 
wounding,  as  was  usually  the  case  in  Europe. 
The  challenged  party  was  given  the  choice  of 
weapons.  In  France  and  England  the  sword 
was  the  favorite  dueling  weapon;  in  America 
pistob  were  generally  used.  Cbarlee  Lee 
fought  a  duel  with  John  Laurens;  Aaron  Burr 
and  Alexander  Hamilton  met  on  the  "field  of 
honor,"  from  which  Burr  fled  branded  as  a 
murderer.  It  was  not  uncommon  for  both 
combatants  to  be  seriously  wounded,  and  aonw- 
times  both  lay  dead  as  the  result  of  mjitikf" 
honor.    Dueling  was  prohibited  by  law  in  the 
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District  of  Columbia  in  1839.  and  after  the 
War  of  SecesaioQ  stringent  laws  were  passed 
mainst  it  by  the  various  states. 

Except  for  mimic  duels  between  German 
itudente  and  an  occasional  more  or  less  ridic- 
ulous  encounter  in  France,  the  practice  of  duel- 
ing has  been  entirely  abolished.  In  a]]  civil- 
ised countries  a  man  who  would  now  kill  his 
opponent  in  a  duel  would  be  regarded  as 
neither  more  nor  less  than  a  murderer. 

DUFF,  Lyman  Pooae  (1865-  ),  a  Cana- 
dian jurist,  since  1906  puisne  (junior}  judge  of 
the  Supreme  Court  of  the  Dominion  of  Canada. 
He  was  bom  in  Meaford,  Ontario,  was  grad- 
uated from  the  University  of  Toronto  with 
honors  in  mathematics  and  metaphysics  in 
18S7,  and  two  years  later  was  graduated  in  law. 
Aft«r  a  brief  experience  as  a  teacher  in  the 
Barrie  (Ontario)  Collegiate  Institute  he  prac- 
ticed law,  first  in  Ontario  and  after  1895  in 
Britiah  Columbia.  He  was  counsel  in  many 
.  notable  caaea,  and  was  associated  with  Edward 
Blake  in  the  presentation  of  Canada's  claims 
before  the  Alaska  Boundary  Tribunal  in  1903. 
From  1904  to  1906  he  sat  as  puisne  judge  of  the 
supreme  court  of  British  Columbia. 

DUFFESIN,  ffu/'/urin,  AND  ATA,  Fsed- 
mcK  Tbhfu  Blackwood,  Marquis  of  (1826- 
1902),  a  British  diplomat,  statesman  and 
edanial  administrator,  Governor-General  of 
Csoada  from  1S72  to  1878,  one  of  the  moat 
honored  public 

nen  of  bis  day.  ^~ 

He  was  not  a 

Atat    statesman, 

'Hit  he  had  a  re- 

■'"wkable  gift  for 

Aplomacy.    Both 

"'  JJublic  and  pri- 

"**«    hfe  he  was 

*Wti.  is  best  de-  , 

•«*-  ibed    as    a 

**■  ^at  gentle- 

""^^^.--always 

«oi«»teou8   and 

^  *■  (ul,  with  a 

'"^"■^luiig  dignity 

"*     ^Murtly  manner  which  i 

"•"^^  ruffle. 

^**ough  Lord  Dufferin  was  bom  in  Florence, 

*^^''j  he  was  of  Irish  parentage.    His  father, 

^"^^  Blackwood,  Baron  DufFerin,  was  a  naval 

™|'^^r  and  the  owner  of  rich  estatea  in  Ireland. 

"^     mother,  one  of  the  moat   famous  women 

W  ***i  time,  was  Helen  Sheridan,  granddaughter 

oi  Richard  Brinaley  Sheridan,  the  orator  and 
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o  difficult  situation 
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dramatist.  She  and  her  sisters,  Georgina  and 
Carolina,  were  known  to  society  in  the  days  of 
George  IV  as  "the  Three  Graces,"  Aa  Lady 
Du Serin  said,  "Georgey's  the  beauty,  and 
Carry's  the  wit,  and  I  ought  to  be  the  good 
one,  but  I'm  not." 

Beginning  life  with  every  advantage,  with 
talent,  wealth  and  social  position,  young  Fred- 
erick Blackwood  was  sent  to  Eton  and  to 
Christ  Church,  Oxford,  and  when  he  was  only 
twenty-three  years  old  waa  already  a  favorite 
at  court.  Politically  be  became  attached  to 
the  Liberal  party,  under  the  leadership  of  Lord 
John  Russell,  ^irough  whose  influents  he  waa 
sent  on  several  important  foreign  missions.  Be- 
tween 1864  and  1872  he  held  various  offices  in 
the  Russell  and  Palmeraton  ministries.  In  1850 
he  was  given  a  seat  in  the  House  of  Lords  as 
Baron  Clandeboye,  and  in  1871  was  created 
Earl  of  Dufferin. 

It  was  as  Eail  of  Dufferin  that  be  took  the 
position  of  Governor-General  of  the  Dominion 
of  Canada.  He  was  one  of  the  most  popular 
men  who  have  ever  made  their  home  at  Rideau 
Hall,  and  at  a  time  when  a  weak  or  tactless 
Governor-General  might  have  lessened  the 
bonds  between  Canada  and  the  Empire  he  un- 
questionably strengthened  them.  After  re- 
signing as  Governor-General,  Dufferin  held  a 
number  of  other  important  posts;  he  was  am- 
bassador to  Russia  from  1879  to  18S1,  then 
ambassador  to  Turkey  for  three  yeara,  viceroy 
of  India  from  ISS4  to  1888,  ambassador  to 
Italy  until  1891  and  then  ambassador  to  France 
until  1896.  Queen  Victoria  created  him  Mar- 
quis of  Dufferin  and  Ava  in  188S. 

Lord  Dufferin  received  many  other  honon. 
He  was  at  one  time  president  of  the  Royal 
(jeographical  Society,  and  in  1891  was  elected 
lord  rector  of  Glasgow  University.  Oxford  and 
other  universities  gave  him  honorary  degrees. 
Be  wrote  a  number  of  books  popular  in  their 
day,  including  several  of  autobiographical  char- 

DUGONG,  doo'gong,  a  marine  animal  some- 
what resembling  the  whale,  found  in  large  num- 
bers in  the  Indian  Ocean  and  on  the  Australian 
coasts.  The  body  is  long  and  tapering,  ending 
in  a  forked  or  creacent^«haped  tail.  The  pawn 
or  flippers  are  entirely  destitute  of  nails  and 
are  quite  useless  for  any  purpose  except  for 
swimming.  The  animal  varies  considerably  in 
siie.  The  largest  are  said  to  attain  a  length  of 
twenty  feet,  but  usually  do  not  exceed  eight 
or  ten  feet.  The  skin  is  thick,  smooth,  of  a 
bluish  color  above  and  white  undftTOKft!^.  'X^ub 
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dugong  lives  on  sea  plants  which  it  finds  in 
the  mouths  of  large  rivers.  The  female  pro- 
duces only  one  offspring  at  a  time,  and  its 


THE  DUGONG 

curious  habit  of  carrying  the  young  under  its 
fin,  as  a  woman  might  carry  a  child  under  her 
arm,  is  said  to  have  given  rise  to  the  legends 
concerning  those  beings,  half-human,  half-fish, 
called  mermaids.  The  dugong  is  related  to  the 
manatee,  or  sea  cow.  It  is  hunted  and  speared 
for  its  oil  and  also  for  its  flesh,  which  is  re- 
garded as  a  delicacy  by  the  Malays.  See  Mer- 
maid; Manatee. 

DUISBURG  y  dus'hoorK,  a  flourishing  manu- 
facturing town  in  Germany,  fifteen  miles  north 
of  Diisseldorf.  It  is  connected  by  canal  with 
the  Rhine  and  the  Ruhr  rivers  and  is  the  center 
of  the  coal  export  trade  of  Westphalia.  There 
are  large  iron  foundries,  steel  and  chemical 
works,  breweries,  sugar  refineries  and  machine 
works.  Duisburg  is  an  ancient  city,  the  Cas- 
tium  Deutonis  of  the  Romans,  and  early  be- 
came a  prominent  member  of  the  Hanseatic 
League  (which  see).  It  possesses  a  beautiful 
church,  dating  from  the  fourteenth  century,  in 
which  is  the  tomb  of  Mercator,  the  famous 
geographer.  The  municipality  operates  and 
owns  ail  public  utilities  and  from  the  water 
supply  alone  receives  a  profit  of  about  $55,000 
annually.    Population,  1910,  229,480. 

DUKE,  one  of  the  most  exalted  titles  of 
European  nobility.  The  word  is  derived  from 
the  Roman,  dux,  meaning  a  leader,  and  in 
ancient  times  the  honor  was  purely  military. 
Duces,  or  dukes,  were  placed  in  command  of 
the  troops  in  conquered  territories,  but  were 
given  no  legislative  power.  Sometimes  the 
military  dukes  made  their  power  permanent 
and  became  the  recognized  rulers.  The  dukes 
of  Normandy  and  Lombardy  from  military 
rulers  became  kings,  while  retaining  the  old 
title.  The  first  English  duke  was  the  Black 
Prince,  son  of  Edward  III,  the  title  of  Duke  of 
^omwaU  being  specially  created  for  him. 


Modem  dukes  have  no  powers  above  those  of 
peers  of  lower  order.  In  France  the  title  carries 
no  social  or  political  distinction,  but  is  merely 
used  as  an  evidence  of  illustrious  descent.  The 
princes  of  the  smaller  states  of  the  Qennan 
Empire  still  retain  the  title  of  duke.  A  British 
duke  is  addressed  as  ''Your  Grace,"  or  in  writ- 
ing, "The  Most  Noble,  the  Duke  of ." 

The  eldest  son  is  called  Lord,  with  the  rank  of 
Marquis,  Younger  sons  and  all  daughters  of 
dukes  are  given  the  titles  of  Lord  and  Lady 
by  courtesy.    The  wife  of  a  duke  is  a  Duchess. 

Archduke.  The  title  archduke  is  used  only 
by  members  of  the  royal  house  of  Austria. 
In  the  tenth  century,  Bruno,  Duke  of  Lorraine, 
assumed  the  title,  but  it  was  not  recognised  as 
belonging  solely  to  the  Hapsburg  family  until 
about  1470. 

DUKHOBORS,  dookubawn',  an  interesting 
religious  sect  whose  name  of  '*spirit-wrestlers" 
has  reference  to  their  determined  denial  of  the 
divinity  of  the  Holy  Spirit.  The  sect  was 
founded  in  Russia  in  the  early  eighteenth  cen- 
tury, and  it  grew  rapidly,  in  spite  of  persecu- 
tion; but  governmental  tyranny  compelled  the 
Dukhobors  about  the  middle  of  the  nineteenth 
century  to  emigrate,  and  many  of  them  came 
to  Canada.  There  they  proved  to  be  exem- 
plary inhabitants,  as  their  religious  beliefs  at 
no  time  interfere  with  their  duty  as  citisens, 
despite  the  fact  that  theoretically  they  are 
opposed  to  government  because  the  children 
of  God,  as  they  consider  all  people  to  be,  can 
do  no  wrong  and  hence  need  no  rulers.  Mar- 
riages are  contracted  without  ceremonies,  but 
are  looked  upon  as  sacred. 

DULCIMER,  dul'simer,  a  very  ancient  musi- 
cal instrument  which  is  quite  a  curiosity  to- 
day, and  of  much  interest  because  it  was  the 
forerunner  of  the  piano.  It  was  a  flat  box, 
of  the  form  shown  in  the  illustration,  with  a 
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sounding  board  over  which  metal  wires 
strung.  On  one  side  were  pegs  which  held  the 
wires  in  place,  and  by  tightening  them  the 
instrument  was  tuned ;  it  was  played  by  striking 
the  wires  with  two  cork-headed  mallets.  Tlie 
Crusaders  brought  it  into  Europe  from  the 
East,  and  after  1550  it  was  known  by  its 
name. 


'.OLUTH,  MiN.s,.  (.•ounty  hcui  of  Saint 
Louis  County,  ia  one  of  the  most  impor- 
tant  inland  cities  in  the  Unit«d  States.  The 
population,  which  is  one-third  foreign-bom, 
including  English,  French,  Canadians,  Swedes, 
Nonregians  and  Germans,  was  78,466  in  1910, 
and  H,485  in  1916.  Dulutfa  is  the  most  west- 
erly port  on  the  Great  Lakes,  situated  on  Saint 
Louis  Bay,  -at  the  west  end  of  Lake  Superior, 
166  miles  northeast  of  Saint  Paul,  the  state 
capital,  and  478  miles  northwest  of  Chicago. 
Duluth  and  Superior,  Wis.,  are  separated  by  the 
Saint  Louis  River;  between  the  cities  is  a 
large  interstate  bridge.  The  vast  commerce  of 
the  city  is  handled  by  lines  of  lake  freighters 
and  by  the  Northern  Pacific;  Chicago  A  North 
Western;  Great  Northern ;  Chicago,  Milwaukee 
A  Saint  Paul;  Duluth  A  Iron  Range;  Duluth, 
Missabe  &  Northern;  Duluth,  South  Shore  & 
Atlantic;  Duluth,  Wiimipeg  &  Pacific,  and  tlie 
Minneapolis,  Saint  Paul  &  Sault  Sainte  Marie 
railroads. 

loeatfOH.  Duluth  has  an  area  of  more  than 
sixty  square  miles,  and  extends  for  a  distance 
of  twenty-four  miles  along  the  river,  bay  and 
laka,  from  Lakemde,  on  the  north,  to  Fond  du 
Ime,  on  the  south.    It  is  finely  situated  on  a 
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Tb*  ear  la  run  (roni  shore  to  flhore  by  slectiic 

povsr.     It   Is   about   twenty   feet   square,   with 

arsas  tor  wasoos,  autonioblles  and  foot-paABen- 

■en. 

sloping  UuS  which  rises  gradually  from  the 
«at«r  to  a  height  of  600  feet,  one  mile  inland. 
The  harbor  is  one  of  the  finest  in  the  United 


States,  Saint  Louis  B,iy, 
two  miles  wide,  is  formed  and  protected  by 
narrow  strips  of  land;  Minnesota  Point,  seven 
miles  long,  extends  southward  towards  Wis- 
consin Point,  which  projects  northward.  The 
bay  is  entered  between  the  points  and  throu^ 
a  ship  canal  in  Minnesota  Point  opposite  Du- 
luth, Acroos  this  canal  is  a  curious  aerial 
bridge  400  feet  long  and  186  feet  high. 

Parks  and  Drives.  The  principal  residenoe 
section  occupies  the  higher  part  of  the  city's 
area  and  overlooks  the  lake.  Rogers  Boule- 
vard, lined  with  haikdaome  residences,  extends 
for  seven  miles  along  an  old  terrace  of  the 
lake  and  offers  some  of  the  finest  views  in  the 
world.  The  parked  area  of  the  city  is  400 
acres;  it  includes  five  city  squares  and  Lester, 
Lincoln,  Fairmount  and  Cheater  parka,  and 
several  smaller  ones. 

Buildings  and  Institutions.  Prominent  build- 
ings include  the  Federal  building,  county  court- 
house, Carnegie  Library,  Y.  M.  C.  A,  and  Y.  W, 
C.  A.  buildings,  high  school,  Masonic  Temple, 
and  a  number  of  fine  hotels,  banks  and 
churches.  On  Minnesota  Point  is  the  United 
States  government  life-saving  station  and  a 
fisheries  building.  Duluth  is  the  seat  of  an 
Episcopal  and  a  Roman  Catholic  bishop.  It 
has  a  state  normal  school.  Sacred  Heart  Insti- 
tute, a  technical  school,  and  a  county  work 

Industries.  Duluth  is  one  of  the  principal 
interior  shipping  points  in  the  United  States, 
so  located  aa  to  be  the  natural  channel  of  the 
vast  agricultural  and  mineral  wealth  of  the 
Northwest.  The  principal  exports  are  grain, 
lumber  and  ore  from  the  territory  of  the  Red 
River  Valley,  Manitoba  and  the  Dakotas  and 
the  Vermilion  and  Mesaba  mineral  ranges. 
The  annual  shipments  leaving  the  combined 
port  of  Duluth-Superior  exceed  50,000,000  tons. 
The  iron  ore  shipments  in  1915  amounted  to 
over  4,000,000  tons,  a  figure  increased  to  over 
7,000,000  tons  for  1916.  Duluth  and  Superior 
have  some  of  the  moat  extensive  coal  docks  in 
the    world.     Other    industrial    eA:t^\jctm«&\% 
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include  grain  elevators,  saw  mills  and  flour 
mills,  shipyards,  slaughter  houses,  a  ten-million 
dollar  steel  plant,  erected  in  1915  by  the  United 
States  Steel  Company,  a  blast  furnace,  iron 
works,  machine  shops,  a  cement  factory,  match 
factories,  etc.  Ample  power  for  manufacture  is 
supplied  by  a  fall  of  378  feet  in  the  Saint 
Louis  River. 

History.  Duluth  received  its  name  from 
Daniel  de  Grecylon,  Sieur  Du  Lhut,  a  French 
trader  and  explorer,  who  visited  this  point 
about  1679.  He  traded  with  the  Indians  at 
Fond  du  Lac,  which  after  1752  was  a  depot  of 
Astor's  American  Fur  Company  and  is  now 
about  ten  miles  from  Duluth.  The  place  was 
settled  about  1853,  and  the  land  was  ceded  by 
the  Indians  two  years  later.  It  was  first  reached 
by  railway  in  1870  and  in  that  year  became  a 
city.  In  1912  the  comikussion  form  of  govern- 
ment was  adopted.  a j>.mc  c. 

DUMA,  doo'mah,  the  lower  house  of  the 
Russian  Parliament,  officially  the  Imperial 
Duma,  established  by  edict  of  the  czar  in  1905 
and  reorganised  in  its  present  form  in  1907. 
The  Duma  was  given  to  the  nation  in  response 
to  a  growing  demand  of  the  people  for  partici- 
pation in  government,  but  the  process  of  elec- 
tion to  membership  does  not  fairly  distribute 
representation  among  the  classes.  There  are 
422  members,  chosen  for  five  years.  The  in- 
volved election  machinery  keeps  in  the  major- 
ity the  representatives  of  the  wealthy  land- 
owners, and  places  the  representatives  of  the 
mass  of  the  people  in  the  minority.  The  Duma 
has  joint  legislative  power  with  the  Council 
of  the  Empire,  of  196  members,  of  whom  one- 
half  are  named  by  the  czar.  Bills  passed  by 
these  houses  are  subject  to  veto  by  the  czar, 
and,  if  thus  disapproved,  cannot  be  voted  on 
again  without  the  ruler's  consent. 

The  powers  of  the  Duma,  as  well  as  of  the 
Council  of  the  Empire,  are  strictly  limited.  All 
measures  regarding  the  army  and  navy  are 
outside  its  jurisdiction.  It  has  absolutely 
no  voice  in  more  than  half  the  items 
which  make  up  the  annual  budget;  as  for 
the  other  half,  if  the  Duma  disapproves  it 
or  the  czar  vetoes  it,  the  government  retains 
the  power  to  levy  special  taxes  in  addition  to 
renewing  the  budget  of  the  preceding  period. 
Any  member  may  introduce  a  bill,  but  it  must 
first  be  submitted  to  the  Minister  in  whose 
department  it  falls.  The  Minister  determines 
the  form  in  which  the  bill  shall  be  presented  to 
the  houses.  Amendments,  however,  may  be 
offered  on  the  floor  of  the  house  and  have 


sometimes  been  carried  against  the  government. 
The  czar  has  the  power  to  issue  a  special  ordi- 
nance (ukase)  which  has  the  force  of  law,  at 
any  time  when  the  Duma  is  not  in  session;  as 
the  czar  furthermore  may  prorogue  or  dissolve 
the  Duma  at  his  pleasure,  these  ordinances 
might  easily  become  permanent.  Finally,  the 
czar  may  at  any  time  proclaim  martial  law, 
thus  superseding  the  civil  statutes.  This  last 
step  has  been  taken  in  Poland,  in  Finland  and 
even  in  parts  of  Russia  itself,  in  order  that 
the  opposition  to  the  government's  policy 
might  be  crushed  by  force.  Under  these  cir- 
cumstances it  is  little  short  of  marvelous  that 
the  Duma  has  actually  established  its  position 
as  a  branch  of  the  government. 

In  spite  of  its  limited  functions,  the  Duma 
has  steadily  grown  more  powerful,  and  its 
voice  has  stirred  to  action  men  who  were  once 
heedless  of  public  opinion.  Especially  after 
the  outbreak  of  the  War  of  the  Nations  in 
1914  the  Duma  voiced  the  patriotism,  the  new 
nationalism,  perhaps,  of  the  Russian  people. 
In  1916,  for  example,  the  resignation  of  a  reac- 
tionary, strongly  bureaucratic  Ministry  and  the 
substitution  of  a  more  liberal  one  were  gen- 
erally attributed  to  the  Duma's  influence.  The 
Duma  was  strongly  in  favor  of  a  vigorous 
prosecution  of  the  war,  whereas  there  were 
influential  men  in  the  so-called  bureaucratic 
circles  who  seemed  to  favor  an  early  peaee. 
See  Russia,  subtitle  Government. 

DUlfAS,  dumah',  the  family  name  of  two 
great  French  writers  of  the  nineteenth  oentuiy, 
father  and  son. 

Alexandre  Dumas  (1802-1870),  a  French  nov- 
elist and  dramatist,  called  Dumas  the  Elder 
to  distinguish  him  from  his  son  (see  below), 
who  inherited  his  literary  ability.    As  a  writer 
of  thrilling  romances,  Dumas   has  no  equal 
among  French  novelists,  and  his  stories  are 
probably  the  most  widely-read  in  the  entire 
realm  of  fiction.    He  was  bom  in  the  town 
Villers-Cotterets.    His  father,  a  general  of  Nt 
poleon's  army,  was  the  son  of  a  rich 
of  Haiti  and  a  negress  of  the  island.    From 
latter  the  novelist  took  his  name  Dumas,  an( 
from  her,  abo,  he  inherited  many  of  his  ment 
and  physical  traits.     In  his  youth  he 
the  study  of  law,  but,  having  had  his  inl 
awakened  in  the  stage,  went  to  Paris  in  II 
to  try  his  fortunes  as  a  dramatist.     In 
to  live  until  his  pen  should  support  him, 
took  a  position  as  secretary  in  the  houadbol^c^ 
of  the  Duke  of  Orleans,  afterward  King 
Philippe,  remaining  there  until  1830. 


DUHAS  IS 

Dumas'  historical  drama  Henry  III,  per- 
fonned  id  1820,  was  the  first  great  triumph  of 
the  Romantic  French  drama  (see  Romanti- 
cism), and  was  followed  by  numerous  other 
plays  that  brought  him  both  fame  and  wealth. 
About  1839  he  began  bis  career  as  a  writer  of 
fictioD.     One   of   his   early   historical    novels. 


DTTUAS  THE  ELDER 

'tsbdle  de  Bamere   suggested  to  him  that  he 

"light  present  the  whole  history  of  France  m 

'  ftreat  aeries  of  narratives  that  should  "exalt 

'I'tory  to  the  height  of  fiction,"  the  outcome  of 

''^  idea  being  a  group  of  fascinating  stories 

uat  have  never  been  surpassed  for  vividness, 

'"^Diatie  action  and  power  to  absorb  the  read- 

?■■  interest.    The  best-known  of  these  are  The 

'*ree  Qitardsmen,  with  its  two  sequels,  Twenty 

•"ears  After  and  The  Vitcouni  Bragelanne,  and 

^  matchlea  Couiti  of  Monte  Critto.     The 

f*'^*'*"'^*  of  the  young  sailor  who  found  the 

7^^  treasure  on  the  island  of  Monte  Crista 

.  ^^  been  followed  with  breathless  interest  by 

■"^arable  readers. 

*^  novels  which  bear  the  name  of  Dumas 

~™"et  about  three   hundred,  but  the   only 

~~***  that  he  could  lay  to  many  of  these  was 

™'   he  had  either  sketched  the  plots   or  re- 

Tl"*^   them  before   they   were   printed.     Once 

■»•  *Mae  was  established  he  hired  writers  to 

**e  mechanical  part,  while  he  supplied  the 

***■•    His  beat  work  was  done  between  1S43 

__  ^Mo,  and  the  latter  period  of  his  life  was 

^JJ*  in  wandering  through  Europe  in  search 

*    *py."    Though  he  earned  enormous  sums 

"  tOotwy,  bis  extravagance  and  recklessnes! 
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brought  him  to  extreme  poverty  in  his  old  age, 

and  in  his  last  days  he  was  cared  for  by  his  son, 

Aleuiidre  Dumas  <1S24-1395),  son  of  the 
great  novelist,  is  known  as  Dumas  the 
YouNOER.  He  began  his  literary  career  with 
a  book  of  poems  (1847),  but  his  first  real 
success  came  a  year  later  with  the  novel  La 
dame  aux  camiliat,  better  known  by  its  English 
title  of  CamiUe  (which  see).  A  dramatication 
of  the  book,  presented  in  1852,  created  a  sen- 
sation and  the  play  has  been  enormously  suc- 
cessful since  then  because  of  the  opportunities 
It  affords  the  actress  who  assumes  the  title  r&le. 
The  role  of  Caraille  was  one  of  the  triumphs  of 
Sarah  Bernhardt.  In  all  of  Dumsa'  plays  he 
seeks  to  teach  stem  lessons  of  morality  to  a 
gay  and  thoughtless  world.  Among  his  other 
dramas  are  The  Money  Quetiion,  The  Prodigal 
Father  and  The  Wi/e  of  Ctaude.  He  was 
highly  gifted  as  a  dramatist,  and  he  was  elected 
to  the  PVench  Academy  in  1874.  c.W.K. 

DDHAURIER,  dumorya',  Geogob  Lovib 
Pai^ella  Busson  (1834-1896),  an  English 
story  writer  and  illustrator,  whose  best-known 
novel  Trilby,  created  a  sensation  on  ita  publi- 
cation in  1894.  Trilby,  the  heroine,  is  an  art- 
ists model  who  is  brought  under  the  influ- 
ence of  a  Hungarian  musician.  By  means  of 
mesmerism  she  becomes  one  of  the  greatest 
singeiB  of  her  time,  but  when  her  teacher  dies 
she  loses  her  powers.  The  book  has  strong 
dramatic  qualities;  a  play  founded  on  it  was 
successfully  staged  in  England  and  America. 

Du  Maurier,  of  French  descent  on  bis  father's 
side,  was  bom  in  Paris,  but  he  entered  Uni- 
versity College,  England,  at  the  age  of  seven- 
teen, and  in  the  course  of  time  became  a 
naturalized  British  subject.  In  1856  he  chose 
art  as  a  profession,  studied  in  Paris  and  in 
Antwerp,  and  began  his  career  as  an  illustrator 
for  London  publications. 

In  1864  he  became  a  regular  member  of  the 
staff  of  Punch,  and  his  drawings  for  that 
periodical  gave  him  an  enduring  reputation  as 
a  skilful  portrayer  of  the  social  follies  of  bis 
time.  Among  the  books  for  which  be  made 
illustrations  are  Thackeray's  Henry  Esmond 
and  Ballads,  Foxe'a  Book  of  Martyrs  and 
novels  of  Henry  James,  Thomas  Hardy  and 
<3ieorge  Meredith.  In  addition  to  TrUby  be 
wrote  two  novels,  Peler  Ibbetson  and  The 
Martian,  and  be  was  also  the  author  of  light, 
graceful  verae. 

DUMB-BELLS,  wooden  or  iron  weights,  con- 
sisting of  two  balls  connected  by  a  bar  a  few 
inches  in  length  and  used  m  '[At7a\CE^  « 
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In  practicing  with  them  a  person  holds  a 
dumb-bell  by  the  bar  in  each  hand  and  follows 
a  regular  system 
of  gymnastic  ex- 
ercises. Ordinary 
dumb-bells  weigh 
from  one  to  five 
pounds  each,  but 
in  trials  of 
strength  very 
heavy  ones  are 
used.  In  the 
reign  of  Elizabeth 
dumb-bells  were  DUMB-BELLS 

first  made  in  their  present  form,  but  in  the 
early  Grecian  games  weights,  called  halterea, 
which  were  similar,  were  thrown  by  the  quoit 
players. 

DUN 'BAR,  Paul  Laurence  (1872-1906),  an 
American  negro  poet,  of  pure  African  blood. 
He  was  the  first  of  his  race  to  express  in  poetry 
of  a  high  order  the  characteristics  and  feelings 
of  the  American  negro,  but  he  died  before  his 
unusual  powers  were  fully  developed.  His 
refined  and  delicate  art  is  best  represented  by 
his  dialect  poems,  in  which  his  gift  of  sym- 
pathy, insight  into  the  mind  and  heart  of  the 
negro  and  sense  of  humor  find  expression  in 
simple  and  picturesque  language.  He  was 
bom  in  Dajrton,  Ohio,  of  parents  who  had 
both  been  slaves.  The  boy  was  given  a  high 
school  education  and  began  his  literary  work 
as  a  journalist  in  New  York  City.  For  a  time 
he  was  on  the  staff  of  the  Library  of  Congress 
at  Washington,  D.  C.  His  collected  poems  are 
published  under  such  titles  as  Oak  and  Ivy, 
Lyrics  of  Lowly  Life,  Candle^Lighiin*  Time, 
Li'l  Gal  and  Joggin'  Erlong.  Among  his  prose 
writings  are  a  volume  of  short  stories,  Folks 
from  Dixie,  and  a  novel.  The  Uru:alled. 

DUN 'CAN,  Norman  (1871-1916),  a  Canadian 
novelist  and  educator,  known  for  his  sym- 
pathetic sketches  of  life  among  the  fishermen 
of  Newfoundland  and  Labrador.  He  was  bom 
at  Brantford,  Ontario,  and  was  graduated  from 
the  University  of  Toronto  in  1895.  After  work- 
ing on  a  New  York  newspaper  for  several  years, 
he  was  in  turn  professor  of  rhetoric  at  Wash- 
ington and  Jefferson  College,  special  corre- 
spondent in  Asia  Minor  and  Egypt  for  Harper's 
Magazine,  and  then  professor  of  English  litera- 
ture at  the  University  of  Kansas.  In  the 
meantime  he  had  won  considerable  favor  with 
the  reading  public  with  his  stories  of  Labrador, 
including  Doctor  Luke  of  the  Labrador;  Dr. 
OrenJelVs  Parish  and   The   Way  of  the  Sea. 


Among  his  later  works  should  be  mentioned 
The  Cruise  of  the  Shining  Light;  The  Advert 
lures  of  Billy  Topsail;  Biily  Topsail  A  Com- 
pany; The  Measure  of  a  Man;  A  Ood  in 
Israel;  The  Bird-Store  Man;  and  AvatraXian 
Byways.  In  1912  Pittsburgh  University  granted 
him  the  degree  of  Litt.  D.  a^x. 

DUN  COMMERCIAL  AGENCY.  See  Com- 
mercial Agenobs. 

DUNDAS',  a  town  in  Wentworth  County, 
Ontario,  is  five  miles  west  of  Hamilton,  fifteoi 
miles  east  of  Brantford  and  forty-five  miles 
southwest  of  Toronto.  It  lies  in  a  pretty  valley 
between  two  escarpments,  or  heights  of  land. 
The  Toronto,  Hamilton  A  Buffalo  and  Grand 
Tmnk  railways  run  through  Dundas,  and 
freight  is  also  transferred  over  electric  inters 
urban  lines  to  the  Canadian  Pacific  and  Mich* 
igan  Central  railways  at  Hamilton.  Populatioii 
in  1911,  4,299;  in  1916,  4,652. 

In  the  early  da3rs  Dundaa  was  known  as  the 
''Head  of  the  Lakes,"  and  a  large  part  of  the 
trade  of  Northem  and  Western  Ontario  wu 
carried  on  through  the  town.  The  Desjardins 
Canal,  now  trafficless,  though  still  extending  to 
Lake  Ontario, '  was  then  a  busy  commercial 
waterway.  With  the  advent  of  the  railway, 
however,  the  water  trade  gradually  passed  to 
other  cities  more  favorably  located,  and  Dun- 
das,  with  an  abundance  of  water  power,  became 
primarily  a  manufacturing  community.  Ml^ 
chine  tools  are  the  product  of  the  largest  estal^ 
lishment  in  the  town,  and  leather,  gloves,  bas- 
kets, clothing,  yams  and  knitted  goods,  churdi 
and  school  furniture  and  gasoline  engines  are 
also  important.  Dundas  was  founded  in  1801, 
and  was  incorporated  as  a  town  in  1847.  It 
was  named  for  Henry  Dundas,  Viscount  Mel- 
ville (1742-1811),  a  British  statesman  who  was 
a  conspicuous  supporter  of  Lord  North's  pol-* 
icy  toward  the  American  colonies.         csj). 

DUNDEE',   a  seaport  in  Forfarshire, 
land,  often  spoken  of  as  the  Granitb  Citt, 
account  of  the  granite  of  which  it  is  built 
which  is  extensively  quarried  in  the  vicini^jp^^ 
The  name  is  a  cormption  of  the  Gaelic 
taw,  meaning  the  fort  on  the  Tay.    The 
is  situated  on  the  north  shore  of  the  Ri' 
Tay,  ten  miles  from  the  sea  and  fifty 
northeast  of  Edinburgh.     It  is  well  laid 
with  broad  streets  and  a  splendid 
along  the  river  bank.    Dundee  is  the  center 
the  British  jute  trade  and  also  produces 
linen  goods  than  any  other  town  in  SoatbuBd' 
Shipbuilding   and   engineering   are   importafli 
industries.     Until   recent  years   Dundee 
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out  many  vessels  to  the  nortbem  seal  and 
*tiile  fisheriea,  but  that  industry  ia  now  com- 
pmtively  of  little  importance.  The  city  ii  one 
of  the  naval  aeroplane  etationa  of  Great 
BiitiiiL 

11m  pubLc  utilities  are  owned  by  the  munici- 
V^  ud  are  profitably  opemtcd,  all  surplui 
*wi|  devoted  to  the  reduction  of  taiatioa. 
""n^  the  almost  constant  struggles  betneen 
^daad  and  Scotland  Dundee  frequently 
^Vfei  hands.  In  13S5  it  was  burned  by  the 
'^  of  Lancaster,  and  in  1651  General  Monk 
***d  ud  burned  it  after  massacring  1,000  of 
**•  inhrfjitants.     Population,  1914.  176.062. 

''Htt,  a  hill  or  mound,  common  in  all  sandy 
IJji«»,  formed  of  sand  drifted  by  the  wind. 
yK  ^iad  blows  the  sand  like  snow,  and  when 
"  "nkca  any  obstruction  it  falls.  Each  suo- 
^'^  wind  adds  to  the  amount  first  depos- 
1™!  ud  in  tills  way  a  Bmall  mound  grows  in 
*•  *une  of  yeara  to  a  hill. 

^ud  dunes  are  moot  numerous  in  desert 
''Bon  and  on  or  near  large  bodies  of  water. 
^  occasionally  reach  a  height  of  500  or 
^  fset,  but  moat  of  them  are  much  lower. 
I  their  nirface  becomes  rippled  by 


the  wind,  and  presents  an  appearance  similar  to 
that  of  a  lake  stirred  by  a  gentle  breete.  Dune 
Park,  Indiana,  on  the  south  shore  of  Lake 
Michigan,  is  one  of  the  most  remarkable  dune 
reKtona  in  the  world.  It  is  not  in-  reality  a 
park,  that  name  being  given  the  miles  of  sandy 
waste  and  scrub  oak  by  courtesy;  but  in  1916 
steps  were  taken  to  farm  the  territory  into  a 
state  park  by  action  of  the  legislature.  The 
Indiana  dunes  are  among  the  most  interesting 
formations  of  the  kind  in  the  world,  and  great 
geographers  make  long  journeys  to  view  and 
study  them.  The  eastern  shore  of  Lake  Mich- 
igan ix  aUo  noted  for  its  dunes, 

DUHEDIN,  dune'din,  one  of  the  principal 
cities  of  New  Zealand,  and  capital  of  the  dis- 
trict of  Otago.  It  is  situated  in  the  South 
Island,  at  the  head  of  a  line  natural  harbor 
nfteen  miles  from  the  sea.  The  city  was 
founded  in  184S;  in  1861  it  became  the  center 
of  a  rich  gold-mining  district  and  from  that 
date  its  growth  was  rapid.  It  is  connected  by 
rail  with  Christchurch  in  the  north,  with  Inver- 
cargill  in  the  south,  and  by  a  regular  line  of 
steamers  with  Australian  ports.  The  aunoxxa^ 
ing  country  is  noted  as  a  vooX-sco^vo^  «£cAi<cia.\ 
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the  city  manufactures  large  quantities  of 
woolen  goods  for  home  consumption  and  ex- 
ports raw  wool  to  England.  Apart  from  agri- 
culture the  chief  source  of  wealth  lies  in  gold 
dredging,  which,  however,  is  now  almost  en- 
tirely in  the  hands  of  a  few  large  companies. 
Dunedin  has  beautiful  suburbs,  on  hills  over- 
looking the  harbor,  each  suburb  forming  a 
separate  municipality.  Population  in  1911,  of 
the  city  alone,  41,529;  with  suburbs,  G4,237. 

DUNFERMLINE,  dunferm'lin,  an  ancient 
city  of  Scotland,  in  the  County  of  Fife,  sixteen 
miles  northwest  of  Edinburgh.  It  was  the 
favorite  residence  of  early  Scottish  kings  and 
the  birthplace  of  James  I  and  Charles  I  of 
England.  The  name  is  Gaelic,  and  means  fort 
on  the  crooked  stream.  It  was  an  important 
town  before  the  days  of  the  Norman  conquest 
of  England  (1066)  and  is  full  of  interesting 
historical  remains.  Beneath  the  pulpit  in  the 
Abbey  church,  built  on  the  site  of  an  ancient 
Benedictine  abbey,  lie  the  remains  of  King 
Robert  Bruce,  hero  of  Bannockbum  (which 
see).  Until  the  eighteenth  century  the  town 
had  no  manufactures,  but  in  1718  the  weaving 
of  damask  was  introduced  by  a  man  who  by 
pretending  to  be  an  idiot  had  gained  entrance 
to  workshops  in  Edinburgh  and  learned  the 
strictly-guarded  secrets  of  the  art.  Dunferm- 
line soon  surpassed  Edinburgh  and  all  other 
towns  in  Great  Britain  in  the  quality  and  de- 
sign of  its  damask. 

Andrew  Carnegie  was  bom  in  Dunfermline 
in  1837,  and  has  been  the  town's  greatest  bene- 
factor. He  presented  to  the  city  of  his  birth 
a  public  library,  baths  and  the  beautiful  estate 
of  Pittencrief  Park,  together  with  other  prop- 
erty and  bonds  yielding  an  income  of  $125,000 
a  year.  Daniel  Defoe  described  Dunfermline 
in  the  eighteenth  century  as  showing  the  "full 
perfection  of  decay,''  but  it  is  now  among  the 
most  flourishing  towns  in  Scotland,  with  im- 
portant industries,  including  brass  and  iron 
founding,  tanning,  brewing  and  distilling,  rope 
making  and  bleaching;  there  are  numerous 
collieries  in  the  immediate  vicinity.  Popula- 
tion in  1911,  28,100. 

DUN'KERS,  DUN'KARDS  or  TUN'KERS, 
from  the  German  tunken,  meaning  to  dip,  is 
the  name  of  a  sect  of  German-American 
Baptists  which  originated  in  Westphalia,  Cxer- 
many,  about  1708.  Their  founder  was  Alex- 
ander Mack.  They  derive  their  name  from 
their  mode  of  baptism  by  immersion,  or  dip- 
ping. Early  in  their  history  persecution  com- 
peted them  to  flee  to  Holland,  and  later  they 


emigrated  to  the  United  States,  where  they 
settled  near  Philadelphia.  They  are  distin- 
guished by  extreme  simplicity  of  att.ire,  and  are 
opposed  to  divorce,  oaths,  warfare  and  the  use 
of  alcohol  and  tobacco.  They  reject  infant 
baptism  and  the  use  of  medicine,  replacing  the 
latter  with  prayer  and  anointment  with  oil. 
They  are  now  found  in  almost  every  section 
of  the  United  States,  particularly  in  Pennsyl- 
vania, Maryland,  Virginia,  Ohio  and  Ihdiana. 
In  1905  their  total  membership  was  about 
115,000. 

DUN 'KIRK,  or  DUNKIRQUE,  is  a  fortified 
seaport  in  the  north  of  France  on  the  Strait 
of  Dover,  twenty-eight  miles  northeast  of  Ca- 
lais. During  the  War  of  the  Nations  it  was 
an  important  military  base  and  landing  place 
for  British  troops.  It  was  repeatedly  shelled 
by  long-range  German  artillery,  at  a  distance 
of  twenty  miles,  for  it  was  in  the  direct  line 
of  German  aspirations  looking  to  the  capture 
of  the  entire  Channel  coast  of  France,  espe- 
cially Calais.  This  campaign  failed,  and  the 
bombardment  did  not  entirely  destroy  Dunkirk. 

The  city  lies  in  a  network  of  canals  connect- 
ing it  with  inland  towns  of  France  and  Belgium, 
and  has  an  excellent  harbor,  its  importance  as 
a  port  rivaling  that  of  Bordeaux.  It  has  manu- 
factories of  jute,  hemp,  cotton  and  flax,  iron 
foundries,  machine  factories,  breweries,  sugar 
refineries  and  shipbuilding  yards.  The  streets 
are  wide,  well  paved  and  clean,  but  there  are 
few  buildings  of  any  architectural  beauty.  Pop- 
ulation in  1911,  38391;  but  during  the  War  of 
the  Nations  thousands  sought  refuge  elsewhere, 
and  business  interests  suffered  greatly. 

DUNKIRK,    N.   Y.,  a   city   in  ChautauqOft 
County,  on  the  shore  of  Lake  Erie,  forty  miles 
southwest  of  Buffalo.    It  is  on  the  New  Yoik 
Central   Lines;   the   Peimsylvania ;    the   Erie; 
the  New  York,  Chicago  &  Saint  Louis  and  the 
Dunkirk,  Allegheny  Valley  &  Pittsburgh  rail- 
roads.    Lines  of  freight  and  passenger  boats^ 
ply  between  this  and   other  lake   ports.     Ilk- 
1910  the  population  was  17;221;   in  1916  thfi» 
Federal    estimate    was    20,743.     The    area   i^ 
nearly  five  square  miles. 

The  city  was  named  from  the  similarity 
its  excellent  harbor,  which  is  protected  by 
breakwater,  to  that  of  Dunkirk,  France. 
is  well  situated  on  bluffs  high  above  the 
and  has  Point  Gratiot  and  Washington 
Brooks  Memorial  Hospital,  a  Carnegie  Uhnry^r 
Masonic  Temple  and  Odd  Fellows'  TempUv- 
Dunkirk  is  in  an  agricultural  and  grape-groinM 
country  and  has  an  important  trade  in  luiB 
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produce  and  in  food  fish  taken  from  the  lake. 
The  industrial  enterprises  include  locomotive 
works,  which  employ  3,500  men,  steel  axle  and 
radiator  factories,  planing  mills  and  glove  and 
shirt  factories. 

A  settlement  at  Dunkirk  in  1805  was  incor- 
porated as  a  village  in  1837.  It  became  a  city 
in  1880. 

DuuaOSS,    Pa.,   a   residential   suburb   of 

Seranton,  which  it  adjoins  on  the  southwest. 

It  is  situated  in  Lackawanna  County,  in  the 

northeastern  part  of  the  state,  and  is  served 

by  the  Erie  Railroad.     Electric  lines  extend 

northeast  and  southwest  of  the  city.    In  1835 

the  first  settlement  was  made,  and  in  1862  the 

borough    was    incorporated.      Italians,    Poles, 

Slavs  and  Himgarians  comprise  one-third  of  the 

population,   which    increased    from    17,615   in 

1910  to  20,776  in  1916.    The  area  exceeds  eight 

wjoare  miles. 

Though  Dunmore  is  primarily  the  residence 
of  a  large  number  of  people  who  have  employ- 
ment in  Scranton,  it  has  large  home  interests 
in  anthracite  coal  mining,  about  5,000  people 
^ing  engaged  in  this  industry.  The  city  has 
8*int  Mary's  Academy,  the  State  Oral  School 
^w  Deaf  and  Dumb,  Saint  Joseph's  Infant 
Home,  and  homes  for  the  aged  and  friendless. 

DUNHE,  dun,  Finley  Peter  (1867-        ),  an 

American  journalist   and   humorist,  was  bom 

*^  educated   in   Chicago.     He   gained   wide 

'^^'''■paper  experience  on  the  staff  of  Chicago 

^^^^^■papers,  and  became  famous  through  his 

••^^tion  of  the  character  of  Mr.  Dooley,  the 

^^'^'^i  philosopher  of  Archey  Road,  for  whom 

'  Chicago  newspaper  man  furnished  the  in- 

^*^tion.     Mr.  Dunne  is  the  author  of  Mr, 

J^^y  m  Peace  and  War,  Mr.  Dooley  in  the 

1^***^  of  His  Countrymen,  Mr.  Dooley's  Phir- 

l^^^y,  etc.    He  has  for  some  years  syndicated 

rr  iioaterial,  thus  bringing  Mr.  Dooley  and 

^**^^elf  nation-wide  publicity. 

^^OWK' VILLE,  a  town  in  Haldimand  County, 

JjT^^o,  forty-three  miles  west  of  Buffalo  and 

rr^^^y'-four  miles  southeast   of   Hamilton,   on 

?^    Orand   Trunk   Railway   and   the    Grand 

*  ^^;  this  is  navigable  from  its  mouth   in 

^*^^  Erie  to  this  town,  a  distance  of  five 

**^.    Dimnville  is  also  served  by  a  branch 

^  of  the  Toronto,  Hamilton  &  Buffalo  Rail- 

l^y.   It  is  an  important  manufacturing  center, 

^  chief  products  being  flour,  knitted   and 

^'^^^^  goods,  canned  and  dried   fruits   and 

^Setables,  sewing  machines,  hammocks,  bricks 

^  boats.    Population  in  1911,  2,861;  in  1916, 

*"%ated,  3^. 


DUNSMUIR,  dum'mewr,  James  (1851-  ), 
a  Canadian  capitalist  and  legislator,  formerly 
premier  and  later  lieutenant-governor  of  Brit- 
ish Columbia,  and  one  of  the  wealthiest  men  in 
the  province.  He  was  bom  at  Fort  Vancouver, 
Washington,  attended  school  at  Nanaimo,  Brit- 
ish Columbia;  Hamilton,  Ontario ;  and  Blacks- 
burg,  Virginia,  and  then  was  given  a  business 
training  by  his  father,  who  developed  the  first 
important  coal  mines  in  British  Columbia.  On 
the  death  of  his  father,  Dimsmuir  became  presi- 
dent and  chief  owner  of  various  coal  com- 
panies and  also  of  the  Esquimalt  &  Nanaimo 
Railway,  which  he  sold  to  the  Canadian  Pacific 
Railway  in  1905.  He  has  given  largely  of  his 
wealth  to  educational  and  charitable  institu- 
tions. Dunsmuir  entered  the  British  Columbia 
legislature  as  a  Conservative  in  1898,  and  from 
1900  to  1902  was  premier  and  president  of  the 
council.  From  1906  to  1909  he  was  lieutenant- 
governor  of  the  province.  g.h.l. 

DUNS  SCOTUS,  dumsko'tus,  Joannes 
(1265-1308),  was  a  Roman  Catholic  divine 
and  one  of  the  most  profound  thinkers  of  the 
Middle  Ages.  His  birthplace  is  unknown.  He 
entered  the  Order  of  the  Franciscans,  studied 
at  Oxford  and  in  1301  became  professor  of 
theology  there.  He  successfully  defended  the 
doctrine  of  the  Immaculate  Conception,  after- 
wards (1854)  declared  a  Roman  Catholic 
dogma,  against  Thomas  Aquinas,  a  noted  Do- 
minican scholar.  For  his  brilliant  handling  of 
the  matter  he  was  awarded  the  title  of  Doctor 
SubtUis,  or  the  Subtle  Doctor.  The  Scotist 
philosophy  establishes  the  necessity  for  divine 
revelation  on  the  ground  that  reason  is  insufl^- 
cient  to  teach  us  the  highest  end  of  our  exist- 
ence, the  knowledge  of  God.  The  most  famous 
work  of  Duns  Scotus,  besides  his  commen- 
taries on  the  Bible  and  Aristotle,  is  the  Opus 
Oxoniense  ("Oxford  Work"). 

DUNSTAN,  Saint  (925-988),  an  English 
archbishop  and  statesman,  was  bom  and  edu- 
cated at  Glastonbury,  and  afterwards  became 
abbot  of  the  monastery  there.  During  the 
reigns  of  kings  Edmund  and  Edred,  Dunstan 
acted  as  their  adviser,  instituting  many  wise 
religious  reforms  and  aiding  in  the  conquest 
of  the  Danes.  He  gained  the  ill-will  of  King 
Edwy,  successor  of  King  Edred,  because  he  had 
publicly  rebuked  him,  and  as  a  result  of  this  act 
he  was  deprived  of  his  offices  and  banished.  He 
returned  to  England  in  958,  was  made  bishop 
of  London  in  959  and  Archbishop  of  Canterbury 
in  960.  Edgar,  Edwy's  successor,  approved  of 
Dimstan's  reforms,  and  gave  Vdm  e\%r^  ^aesffi^r- 
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&nce.  On  the  death  of  Edgar  in  975,  Dunstan 
again  lost  prestige  and  retired  to  Canterbury, 
where  he  remained  until  his  death.  He  was 
considered  a  great  scholar  and  statesman  who 
labored  energetically  toward  the  advancement 
of  religious  freedom. 

DUNVB'GAN,  a  town  in  Northern  Alberta, 
on  the  Peace  River,  275  miles  directly  north- 
west of  Edmonton  and  about  340  miles  by  rail. 
The  Edmonton,  Dunvegan  A  British  Columbia 
Railway,  under  construction  in  1917,  will  pro- 
vide transportation  both  east  and  west.  Dun- 
vegan  has  been  known  for  many  years  as  a 
Hudson's  Bay  Company  poet,  with  a  popula- 
tion of  a  score  or  two.  The  completion  of 
railways  to  the  Peace  River  country,  however, 
will  make  it  a  central  outfitting  and  distributing 
point.     For  detailed   information,   see   Peace 

RiVEE. 

DUQUBSNS,  dookane',  Pa.,  a  borough  in 
Allegheny  County,  in  the  southwestern  part  of 
the  state,  one  mile  from  McKeesport  and 
twelve  miles  southeast  of  Pittsburgh,  on  the 
Monongahela  River  and  the  Pennsylvania 
Railroad.  The  city  has  extensive  blast  fu;^ 
naces  and  steel  works.  It  was  settled  in  1885 
and  was  incorporated  in  1891.  The  population 
was  15,727  in  1910,  and  19,964  in  1916.  The 
area  is  about  two  square  miles. 

DURANGO,  doorang'go,  capital  and  leading 
commercial  city  of  the  state  of  Durango,  in 
Mexico.  It  is  situated  on  an  elevated  plateau 
neafrly  7,000  feet  above  sea  level  and  about 
500  miles  northwest  of  the  city  of  Mexico.  The 
climate  is  mild  and  healthful  and  the  surround- 
ing district  is  extremely  fertile.  The  city  has 
cotton  and  woolen  mills,  iron  foundries,  tobacco 
factories  and  large  flour  mills,  and  in  normal 
times  is  the  center  of  important  mining  indus- 
tries. Hot  mineral  springs  are  numerous  in 
the  vicinity.    Population  in  1910,  34,085. 

DURANT',  Henry  Fowle  (1822-1881),  the 
founder  of  Wellesley  College.  His  life  is  re- 
corded under  the  description  of  that  school,  in 
Volume  VIII. 

DUR'BAN,  the  chief  seaport  of  the  province 
of  Natal,  in  the  Union  of  South  Africa.  The 
town  was  founded  in  1834  and  named  after 
Sir  Benjamin  D'Urban,  then  governor  of  Cape 
Colony.  The  business  section  of  the  town  is 
situated  mostly  on  low-lying  land  on  the  north 
of  its  harbor,  which  is  known  as  Port  Natal. 
Tlie  residential  district  is  on  a  range  of  hills 
called  the  Berea,  overlooking  the  harbor.  There 
is  an  excellent  street  railway  service,  but  *'rick- 
shawa^^    (see    Jinrikisha)    drawn   by   stalwart 


Zulus  are  still  popular  vehicles.  Extensive 
dredging  operations  in  1904  opened  the  harbor 
to  the  largest  mail  steamers,  and  all  the  im- 
port and  export  trade  of  Natal  and  a  great 
quantity  of  that  of  the  Orange  Fjree  State  and 
the  Transvaal  now  passes  through  Duiban. 
Population  in  1911,  72,512. 

DURBAR,  dur'bakr,  a  Persian  word  mean- 
ing audience,  but  now  used  chiefly  in  India 
with  reference  to  conclaves  at  which  treaties 
and  other  important  affairs  of  state  are  dis- 
cussed, and  also  to  great  meetings  held  to  pay 
honor  to  distinguished  visitors.  Queen  Vic- 
toria was  declared  Empress  of  India  in  1877 
at  Delhi  before  the  princes,  rulers  and  chiefs 
of  India  assembled  ''in  durbar.''  King  George 
V  and  Queen  Mary  were  similarly  greeted  in 
1911  at  a  durbar  of  great  magniflcence.  The 
native  princes  vied  with  each  other  in  mitlriTig 
the  most  gorgeous  display,  the  wealth  repre- 
sented by  the  jewels  and  precious  stones  worn 
in  gaily-colored  Eastern  dresses  and  turbans 
being  almost  fabulous.  It  was  immediately 
following  that  event  that  Delhi  was  made  the 
Indian  capital,  Calcutta  losing  the  distinction. 

Dt^'RER,  Albrecht  (1471-1528),  a  German 
painter,  engraver  and  designer,  the  greatest 
master  of  the  period  known  as  the  German 
Renaissance  (see  Renaissance),  and  one  of 
the  most  influential  artists  his  country  has 
ever  produced.  He  was  bom  in  Nurembei^ 
where  he  worked  for  a  time  with  his  father 
at  the  goldsmith's  trade.  At  the  age  of  fifteen 
he  became  apprentice  to  the  painter  Wohlge- 
muth, studied  with  him  for  three  years,  and 
after  spending  four  years  in  travel  as  a  jour* 
neyman  painter  settled  in  Nuremberg  as  an 
independent  master. 

In  1505  he  visited  Venice,  where  his  study 
of  the  Venetian  masters  refined  his  art 
broadened  his  vision.     Even  more  important 
was  the  influence  of  the  early  Flemish  paintei 
(see  Eyck),  whose  works  he  studied  while 
a  visit  to  the  Netherlands  in  1520.    His  oi 
paintings  thereafter  showed  an  excellence 
coloring  that   was   formerly   lacking,   and 
return  to   Nuremberg   marked   the   begii 
of  his  last  and  greatest  period. 

As  a  creative  and  transforming  force  in 
man  art,  Diirer  holds  first  place.    His  theoc^   J 
that  art  should  be  a  record  of  fact  is  iUt 
trated  in  the  accuracy  of  his  portrait 
He  invented  a  process  of  printing  woodcuts  ^-^ 
two  colors,  and  perfected  the  art  of  engravi^3# 
by  combining  the  methods  used  in  etching  bMM^ 
engraving  on  copper.     Excellent  examples    ^ 
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hiB  engraving  are  Death  and  the  Devil  and 
Saint  Jerome  tn  His  Study;  famous  among  his 
woodcuts  ait  The  Smaller  Patnon  and  The 
Apocalj/pte.  Hia  masterpiece  of  religious 
painting  is  The  Four  Apostles,  now  in  the 
Munich  Gallery,  consisting  of  two  panels  of 
life-eize  figures  of  the  Apostles  John  and  Peter, 
Mark  and  Paul.  Diirer  enjoyed  high  honor 
and  esteem  in  his  lifetime ;  he  was  court 
painter  for  -the  emperors  Maximilian  I  and 
Charles  V.  Among  his  friends  were  Luther, 
Melanchthcm,  Erasmus  and  Raphael.   B.M.w. 

DDSHAH,  dur'um,  John  GEoeoE  Lambton, 
Earl    of    (1792-ISiO).    an    English    statesman, 
known    to    his    contemporaries  as  "Reformer 
Jack,"  one  of  the  most  radical  of  the  Liberal 
leaders  of  his  day;   now  remembered  chiefly 
as   the    principal 
author     of     the 
great  Reform  Bill 
of    1832    and    as 
the   writer    ol   a 
Alport     on     the 
Agmn  oj  Britith 
North  America,  a 
document    which 
WM  directly    re- 
^KHuible  for  the 
onion   of    Upper 
■nd  Lower  Can- 
ada and  laid  the  barl  of  Durham 
loundation  of  British  colonial  policy  up  to  the 
looent  time.    Lord  Durham  was  a  great  pop- 
^  leader,  and  filled  a  lai^r  place  than  many 
"I'll  whose  names  are  famdiar  to-day.    If  hia 
™ie  is  dimmed  by  time,  and  if  an  early  death 
™*ed  him   of   the  highest   honors,  yet   the 
I'^'Kiples  for  which  he  fought  have  triumphed. 
Thoi^  the  Lambtons  were  a  family  which 
•O  for  nearly  seven  hundred  years  owned  a 
***  Urei^e    of   land,   the   family   traditions 
•"e  of  a  pronounced  Whig  type.    The  grand- 
"**>*»  of  the  Earl  of  Durham  had  refused  a 
•'*'*W,  and  his  father  waa  a   vigorous  de- 
^••W  of  popular  rights.     Young  Lambton  waa 
■°*  to  Eton,  and  then  for  a  short  time  held  a 
P^'Uiiiwion  in  a  regiment  of  Huasara.     In  181S 
*"«ried  Louisa  Elisabeth,  daughter  of  Earl 
^T.  Stte  was  his  second  wife;  hia  first  wife. 
7^  irtiom  he  had  eloped  to  Gretna  Green 
"  1811.  died  early  in   1815.     Meantime,  on 
I^Dg  his  majority  in  1813,  he  was  elected 
we  House  of  Commons,  where  he  became 
'^uUa  advocate  of  reform  and  generally 
l^'OKd  the   Tories.    His    marriage    to    Earl 
^Vt  dau^ter  strengthened  his  political  po- 
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sition,  and  by  1818  he  seems  to  have  been 
more  or  less  in  the  confidence  of  hia  father- 
in-law  and  other  Whig  leaders.  But  he  waa 
too  radical  for  these  aristociats,  and  their  dis- 
trust of  him  was  not  lessened  by  his  great 
speech  in  1831  on  Parliamentary  reform.  This 
was  eleven  years  before  the  Reform  Bill,  yet 
in  it  he  advocated  more  thoroughgoing  reform 
than  provided  by  that  law.  In  1828  Lambton 
was  raised  to  the  peerage  as  Baron  Durham. 

In  November,  1830,  when  Earl  Grey  suc- 
ceeded the  Duke  of  .Wellington  as  Prime  Min- 
ister, Durham  entered  the  Cabinet  as  Lord 
of  the  Privy  Seat.  He  was  almost  immedi- 
ately appointed  chairman  of  a  committee  of 
four  to  draft  the  Reform  Bill.  Most  of  the 
work  was  done  by  Duriiam  himself,  the  other 
three  members  being  his  assistants  rather  than 
collaborators.  Durham  himself  selected  one  of 
them.  Lord  John  Russell,  to  present  the  bill 
to  Parliament.  After  the  passage  of  the  Re- 
form Bill,  Durham  undertook  a  special  mis- 
sion to  Russia,  and  on  his  return  in  the  spring 
of  1833  was  created  first  Earl  of  Durham  and 
Viscount  Lambton.  He  was  again  ambassador 
to  Russia,  from  1835  to  1S37. 

Hia  Services  to  Canada.  As  early  aa  July, 
1837,  Viscount  Melbourne,  then  Premier,  urged 
Durham  to  undertake  the  government  of  Qin- 
ada,  where  affairs  bad  come  to  an  alarming 
criais.  Durham  at  first  refused,  but  some 
months  later  accepted.  By  a  special  act  of  the 
British  Parliament  he  was  given  almost  dic- 
tatorial powers  in  Canada,  and  be  had  the 
assurances  of  Melbourne  that  the  government 
would  give  him  "the  firmest  and  most  un- 
flinching support."  Durham  arrived  at  Quebec 
on  May  27,  I83S,  and  sailed  from  Quebec  for 
England  on  November  3  of  the  same  year. 
In  this  brief  period  he  gained  a  marvelous 
insight  into  the  true  needs  of  Canada.  The 
rebellions  led  by  Papineau  and  William  Lyon 
Mackenzie  had  already  been  crushed,  but  dis- 
aEFection  still  remained.  Durham,  loath  to 
punish  the  rebels  as  traitors,  issued  a  proclama- 
tion  of  amnesty  on  June  28.  1838,  the  day  of 
Queen  Victoria's  coronation.  From  the  bene- 
fits of  this  proclamation  twenty-four  of  the 
leaders  were  excluded.  Eight  of  them  were 
already  in  prison  and  were  to  be  exiled  to 
Bermuda;  the  remaining  sixteen,  including 
Papineau,  were  fugitives,  and  were  forbidden 
to  return  to  Canada  on  penalty  of  death. 

Durham  was  undoubtedly  justified  in  feel- 
ing that  this  extraordinary  use  of  his  power 
would  be  sustained,  and  pubV\<:  op\mi;m  ol  \X»: 
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colonies  did  support  him,  but  in  England  par- 
tisan motives  led  to  violent  attacks  against 
him,  on  the  ground,  which  could  not  be  denied, 
that  he  had  exceeded  his  powers.  The  Mel- 
bourne Ministry,  false  to  its  promise,  did  not 
defend  Durham,  and  the  Canadian  ordinance 
which  was  to  carry  Durham's  plan  into  effect 
was  disallowed  by  the  home  government. 

Durham,  high-spirited  and  hot-headed,  was 
indignant  at  this  reversal,  and  left  Canada 
without  waiting  for  his  resignation  to  be  ac- 
cepted. In  his  famous  report  on  the  condi- 
tions he  found,  one  of  the  greatest  state  pa- 
pers in  the  English  language,  he  outlined  the 
future  of  Canada.  Believing  that  the  ideal  to 
be  kept  in  view  was  a  federation  of  all  the 
colonies  in  North  America,  he  advised  the 
legislative  union  of  Upper  and  Lower  Canada 
as  the  first  step.  He  also  urged  that  the 
mother  country  furnish  aid  to  immigration, 
that  an  intercolonial  railway  be  built  at  once, 
and  that  an  executive  council  responsible  to 
the  legislature  be  established.  Durham's  health 
had  long  been  failing,  and  he  lived  to  see  only 
the  first  of  his  suggestions  adopted;  he  died 
on  July  28,  1840,  just  five  days  after  Queen 
Victoria  had  given  her  assent  to  the  act  unit- 
ing Upper  and  Lower  Canada.  g.h.l. 

DURHAM,  N.  C,  a  city  famous  for  its  to- 
bacco industry.  It  is  the  county  seat  of  the 
county  of  the  same  name,  situated  about  mid- 
way between  the  geographical  center  of  the 
state  and  its  northern  border.  Raleigh  is 
twenty-six  miles  southeast,  Greensboro  is  fifty- 
five  miles  west,  and  Washington,  D.  C,  is  288 
miles  northeast.  Transportation  is  provided  by 
the  Southern,  the  Seaboard  Air  Line,  the  Nor- 
folk &  Western,  the  Durham  &  Southern  and 
the  Durham  <&  South  Carolina  railways.  The 
population  increased  from  18,241  in  1910  to 
25,061  in  1916;  about  one-third  of  this  number 
are  negroes.  The  area  of  the  city  exceeds 
three  and  three-quarters  square  miles.  The 
city  is  popularly  called  the  Bull  City,  because 
a  fine  breed  of  cattle  is  known  as  the  Durham, 

Durham  is  the  center  of  an  important  to- 
bacco and  cotton  district,  and  the  manufac- 
ture of  a  famous  brand  of  smoking  tobacco  is 
the  staple  industry  of  the  city.  The  plant 
engaged  in  its  production  is  one  of  the  largest 
granulated  smoking-tobacco  factories  in  the 
world.  The  manufactures  of  snuff,  cheroots, 
cotton  knitted  goods,  fertilizers  and  dyestuffs 
are  also  important.  Watts  Hospital  (white), 
Lincoln  Hospital  (colored),  the  post  office  and 
a  library  are  the  notable  buildings.    In  addi- 


tion to  its  public  school  system  the  city  has 
Trinity  College  (Methodist  Episcopal),  opened 
in  1851,  a  school  of  fine  arts,  a  conservatory 
of  music  and  a  business  school. 

The  city  was  settled  in  1855,  incorporated 
in  1869  and  made  the  county  seat  in  1881.  It 
was  named  for  Dr.  Bart  Durham.  z.aji. 

DUSE,  doo'za,  Eleanora  (1859-  ),  a  great 
emotional  actress,  was  bom  in  Vigevano,  Italy. 
She  began  her  career  at  an  early  age  and  in 
commonplace  surroundings.  Her  genius  re- 
mained unrecognized  until  in  1879  she  appeared 
at  Naples  in  SSola's  Therese  Raquin.  She  was 
undoubtedly  the  inspiration  of  many  of  Ga- 
briele  D'Annunzio's  best-known  pla3rs,  in  which 
she  appeared;  among  these  are  Gioconda  and 
Francesco  da  Rimird.  She  abstained  from  the- 
atrical make-up  and  mannerisms,  and  her  art, 
while  simple,  was  distinguished  by  great  inten- 
sity. In  the  characters  of  Santuzza,  CamiUe 
and  Marguerite,  she  achieved  her  greatest 
triumphs.  Her  tours  in  the  United  States  and 
Canada  between  the  years  1893  and  1903  were 
artistically  and  financially  successful.  Soon 
after  her  return  to  Italy  from  her  second 
American  tour  she  retired  from  the  stage. 

Dt^S'SELDORF,  a  famous  art,  educational 
and  industrial  center  of  Germany,  and  one  of 
the  most  beautiful  cities  of  the  empire.  The 
town  dates  from  about  1250.  It  is  situated  at 
the  confluence  of  the  rivers  Dlissel  and  Rhine, 
twenty-two  miles  northwest  of  Cologne,  and 
is  divided  into  five  sections.  In  some  parts 
the  streets  are  crooked  and  narrow,  but 
more  modem  portions  are  well  planned, 
fine  buildings,  well-shaded  avenues  and 
squares.  It  is  only  within  recent  years  tha.: 
the  city  has  become  industrially  prominent 
iron  and  steel  manufactures  having  been 
veloped  with  great  rapidity.     There  are 


manufactures  of  cotton  goods,  carpets,  leathc 
tobacco  and  chemicals.    All  public  utilities  i 
municipally  owned  and  operated  by  the  ci' 
with  the  efficiency  for  which  the  Germans 
noted.    The  Diisseldorf  school  of  painting, 
outgrowth  of  the  Academy  of  Art  founded 
1767  by  the  Elector  Karl  Theodor,  is  still 
most   important   of  all   Cxerman  art 
Population  in  1910,  358,728. 

DUST,  Atmospheric.    Of  the  variable 
stituents  of  the  atmosphere,  water  vapor 
dust,  strangely  enough,  are  closely  dependent 
one  upon  the  other.    When  the  tempentufv 
of  the  atmosphere  falls  to  the  dew  point — 
that  is,  the  temperature  at  which  water  rupof    i 
changes  to  a  liquid  form — ^the  '~**»*'-*-**^    * 
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takes  place  very  gradually.    The  dust  particles 
cool  more  rapidly  than  the  gaseous  parts  of 
the  air,  and  each  particle  becomes  the  nucleus 
of   a   droplet   of   mist.    The   masses   of   mist 
form  cloud,  from  the  lower  surface  of  which 
the  mist  gathers  into  rain  drops.    Were  it  not 
for  this  beneficent  provision  of  nature  almost 
every  rainstorm  would  be  a  fierce  deluge  of 
down-poiuring  water   out   of  a   cloudless  sky. 
There  would  be  no  gentle  summer  showers; 
and  if  there  were  clouds  the  clouds  would  be 
of  a  form  and  composition  now  unknown.    A 
knowledge  of  the  nature  of  the  dust  content 
of  the  atmosphere  is  quite  as  important  as 
that  of  the  water- vapor  content,  for,  in  away, 
it  has  quite  as  much  to  do  with  the  distribu- 
tion of  rain.    It  is  not  far  from  the  truth, 
therefore,  to  say  that  atmospheric  dust  is  the 
parent  of  cloud,  just  as  cloud  is  the  parent  of 
nin. 
Two  Kinds  of  Atmospheric  Dust.     Broadly 
"^    speaking,  atmospheric  dust  may  be  classed  as 
consisting   of  two  kinds:    the   dust   motes  or 
floating  matter  of  the  air,  and  the  flying  dust 
that  is  swept  from  bare  surfaces  of  the  groimd 
uui  carried  into  the  air  by  the  wind.    A  dis- 
tinction of  this  sort,  however,  is  not  exact; 
it  is  merely  one  of  convenience,  for  there  are 
diMt  motes  that  settle  to  the  ground,  and  par- 
tides  of  flying  dust  that  practically  do  not. 
Theoretically,  all  matter  not  in  gaseous  form  is 
'Apposed  to  settle  to  the  ground;  practically, 
'^uch  of  it  remains  in  suspension  for  an  indefi- 
'^  length  of  time.    Every  fall  of  rain  or  of 
*oow  brings  these  particles  to  the  ground  in 
^J^^**iberless  millions;  electrification  and  winds 
^^e  them  into  the  air  again.    If  the  earth  and 
r^  dust  motes  are  similarly  electrified  the  lat- 
.^  ft*e  repelled.    At  such  times  they  accumu- 
^    until  the  air  next  the   ground  becomes 
^^H^  or  less  hazy. 

j^^f,  John  Aitken,  a  Scotch  meteorologist,  has 
T^^'ieed  a  veiy  ingenious  method  of  estimating 
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xiimiber  of  dust  motes  in  a  given  volume 

^ir.    A  measured  quantity  of  air  confined 

5^  receiver  is  suddenly  cooled  below  the  dew 

^J^'^t.    The  moisture  of  the  air  condenses  on 

.  ^  d\]st  motes  and  they  fall  upon  a  plate  of 

J~^W  glass  ruled  in  such  a  manner  that  the 

^^lets  may  be  readily  counted  with  a  strong 

"^^^Jufying  glass.      Mr.  Aitken  finds  that  if  the 

i"^  Contains  not  more  than  8,000  dust  motes 
^  Cubic  inch,  it  is  fairly  clear  and  the  out- 
^^  of  distant  objects  are  plainly  visible.    On 
^  other  hand,  when  about  four  times  that 
^^^'''■^  are  present,  the  air  is  very  hasy.    On 


a  very  clear  day  following  a  shower,  the  num- 
ber may  be  less  than  4,000  per  cubic  inch; 
ordinarily,  however,  the  numbei  is  not  far 
from  8,000  to  12,000  per  cubic  inch. 

Sources  of  Dust  Motes.  Dust  motes  come 
from  various  sources.  Undoubtedly  some  are 
particles  of  wind-blown  earthy  matter  that  by 
long  attrition,  or  wearing  away,  have  become 
so  minute  that  they  remain  suspended  in  the 
atmosphere  until  brought  down  during  a 
shower.  A  large  proportion  are  of  volcanic 
origin.  The  eruption  of  Krakatoa,  in  Sunda 
Strait,  ejected  so  much  floating  matter  into 
the  atmosphere  that  red  sunsets  and  hazy  con- 
ditions caused  by  it  lasted  for  several  years. 
The  chimney  stacks  out  of  which  the  burnt 
products  of  ten  billion  tons  of  coal  are  yearly 
poured  also  account  for  a  considerable  pro- 
portion of  the  motes.  The  wind-whipped  sand 
of  the  sea  furnishes  its  quota,  and  the  pro- 
portion is  not  small.  The  "chlorine  zones" 
which  so  many  boards  of  health  in  seacoast 
cities  are  now  studying  are  strips  of  seacoast 
in  which  salt  prevails  in  the  air.  But  many 
dust  motes  are  of  meteoric  origin — that  is,  they 
are  matter  which,  for  want  of  a  better  name, 
may  be  called  planetary  dust,  which  the  earth 
gathers  from  space.  Some  of  these  particles 
are  very  much  like  the  lava  of  terrestrial  vol- 
canoes; some  are  sphendes  of  iron.  The  lat- 
ter may  be  gathered  by  a  magnet  from  the 
dust  accumulations  of  undisturbed  niches  and 
comers;  they  may  be  gathered  also  upon  a 
microscope  slide  which  rests  upon  a  magnet. 
In  any  case  the  difficulty  in  examining  them 
is  considerable,  and  the  slightest  jar  will  cause 
them  to  fly  into  the  air. 

Dust  motes  apparently  do  not  affect  the 
sanitary  condition  of  the  air.  There  is  no 
evidence  to  show  that  the  health  of  a  com- 
munity is  affected  by  them.  Because  they  are 
such  important  factors  in  the  production  of 
rain,  dust  motes  should  be  considered,  not  as 
"foreign  matter  of  the  air,"  but  as  a  real  and 
essential  part  of  it ;  moreover,  without  a  knowl- 
edge of  the  part  they  play,  the  study  of 
atmospheric  moisture  is  incomplete. 

Fljringj'or  Wind-Blown,  Dust.  The  flying, 
or  wind-blown,  dust  of  the  atmosphere  at  first 
thought  might  appear  to  differ  from  the  dust 
motes  only  in  the  size  of  the  particles;  as  a 
matter  of  fact,  however,  the  work  they  per- 
form in  nature  is  vastly  different.  Dust  motes 
exist  at  a  height  of  ten  miles  or  more  in  the 
air;  flying  dust  rarely  is  carried  higher  than  a 
few  hundred  feet.     Yet  in  that*  Vow  ^\i\\.>5Aft 
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flying  diist  is  a  physiographic  agent  that  per- 
forms a  wonderful  amount  of  work.  Flying 
dust,  snatched  from  the  deserts  of  Central 
Asia,  is  borne  across  high  mountains  and  has 
filled  the  valley  of  the  Hoang  River,  "China's 
sorrow."  hundreds  of  feet  deep.  The  wind- 
blown dust — loess,  it  is  called —  is  brought  into 
the  valley  more  rapidly  than  the  river  can 
carr>'  it  away.  Asa  result,  the  sediment  which 
the  river  tries  to  carry,  but  cannot,  causes 
overflows  and  floods  that  are  terribly  destruc- 
tive. Years  ago  the  Hoang  flowed  into  the 
delta  of  the  Yang-tse-kiang ;  now  its  mouth 
is  in  the  Pechili.  several  hundred  miles  north 
of  the  Yang-tse  delta.  Flying  dust  filled  and 
leveled  the  valle>'s  between  the  block  moun- 
tains of  the  Western  highland  region;  it  cut 
the  Gulf  of  California  in  two,  leaving  the 
remnant  now  known  as  Imperial  Valley;  and 
it  was  the  chief  factor  in  leveling  the  surface 
of  the  plains  between  the  Missouri  River  and 
the  Rocky  Mountains.  Wind-blo^^-n  sand  is 
forever  rearranging  a  considerable  part  of  the 
coast  line  of  the  United  States,  thereby  mak- 
ing the  work  of  the  Coast  Sur\'ey  a  never-end- 
ing task. 

The  wave  of  sand  which  swept  Cape  Hen- 
lopen,  on  the  east  coast  of  Delaware,  is  an 
illustration  of  the  movement  of  flying  and 
rolling  dust.  It  must  be  borne  in  mind  that 
any  slight  increase  in  the  velocity  of  the 
wind  adds  enormously  to  its  carr>'ing  power; 
doubling  its  velocity  increases  the  carr>'ing 
power  sixty-four-fold.  The  burning  of  the 
shrubber>'  and  trees  left  a  denuded  area  of 
sea  sand.  The  wind  immediately  began  to 
blow  the  sand,  which  had  been  protected  from 
it  by  the  shnibber>'.  and  in  a  few  years  a 
drifting  dune  aboitt  a  mile  long  and  seventy 
feet  high  beg;in  to  tra\-el  westward.  In  the 
course  of  fifty  years  the  dune  traveled  west- 
ward a  mile  or  more,  stopping  only  when  the 
force  of  the  on-:?hore  winds  was  balanced  bv 
that  of  the  currents  blowing  from  the  land. 

In  the  foregoing  ca^s  it  should  be  noted 
that  the  tremendous  effects  of  wind-bloAKH 
dust  are  confined  to  areas  that  have  but  little 
ramfall  and.  therefore,  little  or  no*  shnibber>' 
and  vegetation.  Tho  fiying  dust  in  such  re- 
gions consists  almost  wholly  of  earthy  matter, 
and  its  composition  does  not  differ  from  that 
of  the  rix*k  from  which  it  is  worn. 

VarUtus  of  ir/rni-B.'ou-n  D\^t.  In  regions 
of  cenoroiis  rainfall  the  ground  is  protected  by 
cr.i:?*  and  other  vegetation.  .Xbout  the  only 
denuded  surfaces,    sea    and    lake    .chores    ex- 


cepted, arc  public  streets,  playgrounds  and 
areas  in  which  constant  treading  prevents  the 
growth  of  vegetation.  As  compared  with  arid 
regions  the  amount  of  flying  dust  is  infini* 
tesimal.  Small  as  the  quantity  is,  however, 
flying  dust,  considered  from  the  standpoint  of 
public  health,  is  an  extremely  important  fac- 
tor of  the  air,  especially  in  large  cities. 

In  order  to  carry   on  the  study  of  flying 
dust,  microscope  slides  may  be  exposed  on  siUi 
about  twelve  feet  from  the  ground.    In  the 
following  experiments  they  were  exposed  from 
the  sills  of  laboratory  windows,  on  one  aide 
facing  several  hundred  feet  of  lawn,  on  the 
other  facing  a  much-traveled  public  hig}i«aj< 
The  slides  on  the  sill  facing  the  lawn  faced 
also  the  prevailing  northwesterly  winds.   The 
flying  dust  caught   on  these  slides  easuukd 
mainly  of  soot  from  chimney  stacks  several 
miles  away,  the  pollen  of  flowers,  the  aoles 
of    lepidopterous  (scaly-winged)    insects,  the 
eggs  of  insects,  the  smut  and  similar  paraatic 
gro\\ths    on    vegetation,    meteoric    iron,  ash, 
earthy    matter    and  various  particles  of  ui»- 
known  character.    Slides  exposed  in  niial  sec- 
tions of  the  country    (all   in  Southern  New 
York)   gathered  about  the  same  kind  of  o»Mr 
terial,  containing  perhaps  a  greater  ymij  ^ 
pollen,  but  less  of  chimney  products.  In 
gions  where  soft  coal  is  extensively  used, 
and  other  chimney  products  are  the  pre^'aiU**^ 
dust  content  of  the  atmosphere.  . 

Flying   Dust   May  Carry  Disease.     At   ^^ 
exposures  facing  public  streets  the  earthy 
ter  composing  the  surface  of  the  street 
dressing,  together  with  horse  manure, 
tutes  the  bulk  of  the  Q>*ing  dust.    In 
instances,  after  the  streets  had  been 
with  tar,  the  daily  catch  of  dust  was 
about  ninety-five  per  cent,  but  the  remaii 
catch  consisted  almue^t  wholly*  of  manure,  t^ 
cause  of  its  lightness  this  material  is 
carried  by  the  wind — more  easily,  indeed, 
earthy    matter.     It    per\-ades    the   ii 
recesses  of  dwellings— especially  drmwen 
closets  of  rooms  that  face  dusty  streets.  Wk^^ 
ever  there  are  air  currents  they  will  cany 
of   this   character.     Practically  all  food 
plies,    except    those    hermetically   sealed, 
plentifully  besprinkled  with    it, 
by   the   time   it  has  been  rain-eoakcd, 
and  ground  into  fineness,  it  is  cataptntxi 
hririrJt  >s — more  so.  in  all  probability,  than 
garbage,  putrescent   matter  and  sputum 
throuTi  upon  street  pavements^  sooner  or 
rind  their  way  into  the  air  as  QyiBC 


DUTCH  GUIANA  IE 

rule,  the  wind-blown  dust  from  city 
ind  CDuntcy  roads  is  low-flying.  Ex- 
in  timea  of  high  winds,  only  a  very 
roportton  is  carried  higher  than  100 
d,  fortunately,  small  insects  such  afl 
ta  in  their  winged  stage,  and  moequi- 
'ely  reach  this  altitude  unless  blown 
by  the  wind.  Perhaps  the  dangers  of 
licoble  disease  from  wind'4)lown  street 
re  been  exai^erated;  certain  it  is,  how- 
at  dust  is  unpleasant  and  uncomfort- 
^at  is  still  more  important  is  the 
i  much  of  it  is  preventable.  Tarring 
g  dirt  roads  and  washing  hard-paved 
will  reduce  the  amount  of  flying  dust 

:H  GUIANA,  ge  ah'nah,  a  tropical,  only 
'  explored  South  American  colony  be- 
to  the  Netherlands.  In  1667  it  was 
)  the  Dutch  by  England,  in  exchange 
V   Amsterdam,  the   present   New   York 
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drains  central  Dutch  Guiana.  About  ten  miles 
from  the  mouth  of  the  Surinam  lies  Parama- 
ribo, the  capital,  supporting  aeariy  half  the 
population  of  the  country. 

So  hot  and  moist  is  the  climate  that,  be- 
txdee  natives,  the  population  consists  chiefly 
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;  is  a  little  larger  than  Mississippi,  but 
arted  papulation  of  86,100  in  1911, 
.oes  not,  however,  include  negroes  and 
of  the  forests,  is  only  one-twentieth 
population  of  that  American  state. 
Ouiana  is  eometimea  called  Surinam, 

^nd.  The  coastland  of  Dutch  Guiana 
mangrove-covered  swamp  land,  but  in- 
portions  are  protected  by  dams  and 
by  narrow  canals.  The  interior  is 
inous  an^  thickly  forested.  Numerous 
keep  the  land  well  watered,  and  the 
Fertile,  but  only  a  small  portion  ia  un- 
tirattoD.  The  country's  most  impor- 
itenray,  the  Surinam  and  its  branches. 


COMPARATIVE  AREAa 

The  text  compares  Dutch  Qulana  with  Mluda- 

alppl.     CotnparlBDn  with  a  northern  state  ahowi 

It  to  be  about  600  aquare  miles  larger  than  the 


of  peoples  of  countries  with  similar  conditions 
to  combat— Indians,  negroes,  Chinese  and 
Japanese.    There  are  fewer  than  1,000  Euio- 


Sugar,  cacao, 
maize  and  coSee  are  grown,  chiefly  cm  planta- 
tions on  coast  lands  and  lower  river  coiuvea. 
Those  products  furnish  the  principal  wealth  of 
the  country,  as  the  forests,  though  filled  with 
trees  of  value,  are  still  unexplored.  Gold  is 
found  and  mined,  and  the  yearly  output  ia 
estimated  at  over  S400,000.  The  imports  of 
Dutch  Guiana,  however,  always  exceed  its 
exports. 

Government  and  Seligion.  Executive  pow- 
ers are  in  the  bands  of  a  governor  (assisted  by 
a  council  of  three  members)  and  a  vice-gov- 
ernor. The  governor  is  president  of  the  coun- 
cil; all  are  named  by  the  sovereign  of  the 
Netherlands.  The  colonial  assembly,  or  slates, 
is  the  legislative  body.  Members  of  that  body 
are  chosen  locally  by  electors,  in  the  proportion 
of  one  for  each  200  electors.  Dutch  Guiana 
is  divided  into  thirteen  districts  and  numerous 
communes.  The  ofiicial  language  is  Dutch, 
but  English  is  also  used.  Three  cantonal 
courts,  two  circuit  courta  and  a  supreme 
court  at  the  capital  administer  justice. 

Ail  religions  are  permitted;  the  people  are 
mainly  Mohammedans,  Hindus,  Moravian 
Brethren  and  Roman  Catholics,  there  being 
but  a  small  number  of  Lutherans  and  Jews. 

History.     Since   1667,  when  DutAb  CKiwoik 
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became  one  of  tbe  Netherlands'  possesaions,  it 
has  been  twice  in  England'a  power,  from  179d 
tm  1802,  and  from  1804  to  1816,  The  most  im- 
portant event  in  it^  history  since  then  was  the 
abolition  of  slavery  in  1863,  The  labor  prob- 
lem then  became  serioua,  and  the  agricultural 
industries  of  the  country  were  almost  ruined. 
No  completely  satisfactory  solution  wee  found, 
but  at  the  end  of  the  nineteenth  century  the 
Netherlands  showed  increased  interest  in  the 
colony  by  establishing  navigation  service  to 
Paramaribo.  An  experimental  botanical  gar- 
den has  been  established  in  that  city  to  i 
courage  agricultural  activities. 

DDTCHHAH'S  BBEECHES,  brick-. 
springtime  flower,  whose  lovely  white  blossoms 
tinged  with  creamy  yellow  hang  in  trembling 
clusteis  at  the  end  of  long,  straight  stalks, 
which  shoot  up  directly  from  the  root.    From 
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four  to  eight  of  the  dainty  flowers  are  found 
in  a  cluster,  while  fine,  lacelikc  leaves  of  a 
pole  grayish-green  color  form  a  heavy  foliage 
around  them.  The  shape  of  the  flower  shows 
the  origin  of  its  humorous  name,  for  the  four 
petals  are  united  in  pairs,  two  of  them  forming 
a  large  double-spurred  sac.  and  the  other  two, 
which  are  very  small,  forming  a  protection  for 
the  stigma.  The  roots  arc  a,  collection  of  small 
solid  tubers  enclosed  in  a  sheath,  or  scaly  skin. 
The  flowers  may  be  found  in  bloom  during 
April  and  May  in  rich,  roeky  woods  from 
Nova  Scotia  to  the  Carolinas  imd  as  far  west  as 
Nebraska. 


DUTIES,  du'tii.    See  Tax;  Cdbtomb  Du- 

DVORAK,  dvor-thahk,  Antonin  (1841-I9M). 
a  Bohemian  musical  composer,  born  in  Miihl- 
hauscn,  who  began  eady  in  life  to  make  » 
living  with  his  compositions  and  by  playing 
in  small  orchestras  and  in  cafes.  He  grew 
up  among  Bohemian  peasants,  and  he  learned 
to  love  their  folk  songs  so  much  that  he 
embodied  them  in  many  of  his  finest  themes. 
Not  until  he  reached  manhood  was  be  en- 
abled to  have  access  to  the  compositions  of 
Beethoven  and  Mendelssohn,  and  the  study 
of  their  original  scores  induced  him  to  tiy  the 
lai^er  forms  and  resulted  in  his  composing 
a  number  of  symphonies,  operas,  sacred  com- 
positions and  some  chamber  music.  But  bis 
best  works,  excepting  the  Stabal  Mater  and 
Requiem  Mast,  for  which  he  is  most  renowned, 

'  are  those  which  deal  with  national  Bohemian 
folk  themes. 

For  many  years  be  made  England  the  scene 
of  his  musical  activities,  and  from  1892  to  1895 
held  the  directorship  of  the  New  York  Na- 
tional Conservatory.  While  in  the  United 
States  he  became  intensely  interested  in  the 
music  of  the  negro  and  the  Indian,  and  in* 
troduced  their  melodies  into  his  symphony 
From  the  New  World  and  into  the  overture 
/n  Nature.  Despite  the  honors  heaped  upon 
him  in  Europe  and  in  America,  Dvorvk  re- 
mained to  the  end  the  simple  man  he  alwtys 
had  been, 

DWARF,  a  term  generally  applied  to  an 
unusually  small  human  being  or  to  plaata  and 
animals  greatly  below  the  average  siie  of 
their  species.  From  the  very  earliest  time* 
dwarfs  have  received  great  attention  from  tha 
scientific  world.  Ancient  kings  paid  greats' 
sums  to  obtain  dwarfs  as  attendants.  In  th^^ 
days  of  the  Pharaohs  expeditions  were  senKS 

>  into  the  interior  of  Africa  to  procure  dnajfi^H 
from  among  the  Akka  tribe  of  pygmie^^ 
Ptolemy  Philadelphus  was  tutored  by  Philet^M 
of  Cos,  grammarian  and  poet,  who  was  e^^ 
tiny  that  his  shoes  had  to  be  weighted  s^^ 
that  he  might  not  be  blown  away,  lli^^ 
Romans  valued  dwarfs  very  h^hly  and  som^^w 
times  adopted  artificial  means  to  stunt  fhi 
growth  of  children.  Julia,  the  niece  of  Augi^^^ 
tus,  was  attended  by  two  dwarfs,  each  tm 
eight  inches  in  height.  JeSery  Hudson,  fan 
at  the  court  of  Charles  I  of  England,  « 
eighteen  inches  high  at  the  age  of  thirty. 
stature  eventually  increased  to  thiity-oi^*^ 
indies,  and  he  waa  so  active  and  iuUilliiw«Wi* 
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that  he  became  leader  of  a  cavalry  regiment. 
When  only  eighteen  inches  in  height  he  fought 
a  duel  with  a  man  who  had  insulted  him,  and 
that  him  dead. 

In  modem  times  dwarfs  are  in  demand  as 
exhibits.  The  public  is  apparently  easily  at- 
tracted by  the  abnormal,  and  giants,  dwarfs 
and  deformed  peisons  arouse  a  good  deal  of 
morbid  curiosity.  The  most  famous  dwarf  of 
recent  times  was  known  as  General  Tom 
Thumb,  so  called  after  hia  prototype,  who  was 
supposed  to  have  been  a  celebrity  at  the 
Round  Table  of  King  Arthur.  There  still 
exist  in  Central  Africa  several  races  of  dwarfs 
perfectly  formed,  graceful  in  movement  and 
intelligent.  One  who  is  a  dwarf  need  not  be 
mentally  deficient.  Among  white  races  the 
dwarf  is  usually  small  because  of  bodily  de- 
lonnity. 

DWIGHT,   TiMOTBT   (1752-1817).  an   Amer- 
ican theologian  and  one  of  the  ablest  of  the 
presidents  of  Yale  College,  was  bom  in  North- 
impton,  Mass.     His  father  was  a   merchant, 
KnA  his  mother  was  the  daughter   of  the   re- 
Downed   Jonathan    Edwards.      He   was   gradu- 
ated at  Yale.     During  the  Revolutionary  War 
lie  was  chaplain   in   the   American   army;    at 
the  dose  of  the  war  he  became  principal  and 
Putof  of  a  boy's  school  in  Greenfield,  Conn., 
and  in  1795  was  chosen  president  of  Yale  Col- 
'*ge,  remaining  in  that  position  until  his  death. 
"•»    accession    to    the    presidency    of    Yale 
""dted  a  new  era  in  the  history  of  that  insti- 
tution, as  at  that  time  there  were  only  about 
100  students,   one   professor  and   three   tutors, 
^    he   established    permanent    professorships 
""*  Ukticipated  the  growth  of  the  college  by 
Pvchaaing  additional  ground.    He  also  planned 
™    the   organiiation    of   professional    schools 
"^  special   faculties,  but  only  the   medical 
J^ool  had  been  established  at  the  time  of  his 
****!.     His    published    writings    total    seven 
'^^Oks,  and  consist  chiefly  of  sermons  and 
"^ological  essays. 
/I^iuurthy  Dwigbt  (1828-        ),  a  grandson  of 
frothy  Dwight,  a  noted  Greek  and  Biblical 
^T**^^*!,  was  bom  in  Norwich,  Conn.    He  was 
gJ^^'Bled  at  Yale  College  and  in  Germany  at 
^^i  and  Berlin  universities.    From  1658  to 
^^  he  was  professor  of  sacred  literature  and 
y^~*k  at  Yale,  becoming  president  of  the  uni- 
j^*»ty  in  the  latter  year.    At  the  time  of  his 
i***ment  as  president  in   1899  the  student 
^JT^  numbered  2,500.     Among  his  published 
iJ^^*  are  Memoriet  of  Yale  Lije  and  Men  and 
**>iflAti  of  the  Inner  Lije.     He  also  anno- 
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t&ted  several  Biblical  commentaries  and  was 

a  frequent  contributor  to  periodicals. 

DYAKS,  di'aks,  a  race  of  brown  people  in- 
habiting the  seacoast  and  parts  of  the  interior 
of  the  island  of  Borneo.  They  are  of  greater 
stature  than  the  Malays,  though  considerably 
shorter  than  the  average  white  man.     Their 
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hair  is  long  and  straight,  and  is  tied  in  a  knot 
at  the  back  of  the  head.  Blackened  teeth  are 
considered  a  mark  of  beauty.  Their  mouths 
are  generally  ill-shaped  and  disfigured  by  ex- 
cessive chewing  of  betel  nut,  a  habit  indulged 
in  by  both  men  and  women  (see  Betel,  subhead 
Betel  Chewing).  A  whole  village,  consisting  of 
twenty  to  thirty  families,  lives  together  under 
one  roof.  This  viUsge  house  is  built  on  piles 
of  wood  from  six  to  twelve  feet  above  the 
ground.  Rice  cultivation,  cloth  and  mat 
weaving  and  boat  building  are  the  principal  in- 
dustries.    Each  family  farms  its  own  land. 

Head-bunting,  or  killing  human  beings  and 
securing  their  heads  as  trophies,  was  long 
practiced  amoi^  all  the  Dyaks,  but  has  been 
suppressed  to  a  great  extent  where  European 
influence  obtains.  In  the  old  days  no  Dyak 
chief  could  be  married  unless  he  had  been  suc- 
cessful in  procuring  the  bead  of  an  enemy.  For 
this  reason  it  was  usual  to  make  an  expedition 
into  an  enemy's  country  before  the  marriage- 
feast  of  any  great  chief  could  be  held.  The 
head  brought  home  need  not  be  that  of  a 
man;  a  woman's  or  a  child's  would  serve  the 
purpose  quite  as  well. 
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DYE'ING  AND  DYE 'STUFFS.  Dyeing  is 
the  art  of  permanently  coloring  textile  fabrics 
and  other  materials.  The  term  dyestuffs  is 
applied  to  all  chemicals  and  other  products 
used  to  obtain  the  desired  colors.  Dyeing  is 
one  of  the  most  ancient  of  arts.  It  was  prac- 
ticed in  prehistoric  times  and  reached  a  state 
of  perfection  centuries  before  the  Christian 
Era.  The  ancient  Egyptians  employed  mate- 
rials and  processes  for  dyeing  similar  to  those 
now  in  operation.  As  early  as  1000  B.C.  the 
city  of  Tyre  was  noted  for  its  purple  dye, 
which  has  not  been  improved  upon  by  the 
most  modem  scientific  processes.  Cloth  dyed 
with  the  purple  of  Tyre  was  so  valuable  that 
the  Emperor  Diocletian  issued  an  edict  in  a.  d. 
301  fixing  the  price  of  wool  so  dyed  at  $350 
per  pound.  The  Greeks  and  Romans  were  far 
behind  the  ancient  Egyptians  in  knowledge  of 
dyeing,  but  during  the  early  wars  with  the  bar- 
barians of  the  north  they  appear  to  have  alto- 
gether lost  the  art.  Julius  Caesar  found  the 
Britons  well  skilled  in  dyeing,  using  chiefly 
products  of  bark  and  wood.* 

Dyestuffs.  Modem  discoveries  have  to  a 
great  extent  superseded  natural  dyestuffs,  with 
the  exception  of  indigo,  and  most  of  the  com- 
mercial dyes  are  products  of  coal  tar.  Animal 
fabrics,  such  as  wool  and  silk,  are  more  readily 
dyed  than  vegetable  products  like  cotton  and 
flax.  The  coloring  matter  quickly  adheres  to 
wool  and  silk,  after  being  prepared  by  cleaning 
for  the  application  of  the  dye.  Cotton  will 
not  take  dye  direct,  and  the  coloring  matter 
must  be  supplemented  by  some  other  sub- 
stance, the  action  of  which  tends  to  make  the 
cotton  and  the  coloring  matter  combine.  There 
are  many  substances,  called  mordants,  which 
are  used  for  this  purpose.  Those  most  com- 
monly employed  are  alum,  aluminum  salts, 
salts  of  iron,  tannin,  albumen  and  gluten. 
Stuffs  needing  mordants  are  first  plunged  into 
a  solution  of  mordant  salts  and  then  treated 
with  ammonia,  lime,  sodium  phosphate  or 
sodium  arsenate  to  render  the  salts  insoluble. 
Then  the  stuffs  are  brought  into  contact  with 
the  dye,  the  resulting  color  being  formed  by 
the  combination  of  the  insoluble  salts  of  the 
mordant  with  the  coloring  matter  of  the  dye. 

The  apparatus  used  in  dyeing  is  simple  in 
construction,  consisting  of  vats,  kettles  and 
cisterns  of  iron,  wood  or  stone.  The  water 
used  in  washing  the  fabrics  must  be  pure;  any 
contamination  tends  to  destroy  the  color  effect. 
Wool,  cotton  and  silk  may  be  dyed  before 

]ng  woven,  or  may  be  dyed  in  the  piece 


after  weaving.  Mixtures  of  cotton  and  wool 
usually  require  two  dyeing  processes.  The 
cotton  is  first  treated,  and  the  finished  weave 
is  brought  to  the  required  color  by  a  dye  that 
affects  only  the  wool. 

German  Supremacy.  The  War  of  the  Na- 
tions, which  began  in  1914,  had  a  serious  effect 
on  the  manufacture  of  fabrics  in  the  United 
States  and  Canada,  owing  to  the  fact  that  the 
importation  of  dyestuffs  from  Germany,  where 
their  manufacture  had  reached  the  highest  per- 
fection, entirely  ceased.  Both  North  and  South 
America  had  for  years  relied  on  Germany  and 
Austria  for  many  of  the  materials  used  in 
dyeing.  The  German  chemists  have  long  been 
recognized  as  supreme  in  this  field,  and  Ameri- 
can manufacturers  had  so  far  acknowledged 
this  supremacy  that  home  production  had  been 
almost  entirely  neglected.  Thus  out  of  dye- 
stuffs  valued  at  $7,118,528  produced  in  the 
United  States  in  1914,  over  $4,053,000  worth 
were  coal-tar  dy^,  nearly  one-half  of  which 
were  merely  mixtures  made  in  the  United 
States  of  artificial  colors  manufactured  abroad. 
These  figures  include  only  the  stuffs  intended 
for  sale;  a  number  of  establishments  using 
dyes  produced  their  own  stuffs  and  were  per^ 
haps  even  more  dependent  upon  foreign  aid. 

When  the  supply  from  Europe  was  cut  off 
manufacturers  were  confronted  by  serious  diffi- 
culties. Certain  colors  could  not  be*  produced 
without  German  dyestuffs.  In  one  case  it  was 
necessary  for  one  of  Iowa's  colleges  to  change 
its  college  colors,  as  they  could  not  be  pro- 
duced in  America.  American  chemists  quickly 
discovered  the  secrets  of  many  of  the  German 
processes,  and  produced  dyes  of  good  quality, 
showing  conclusively  that  if  the  matter  had 
been  given  earlier  attention  such  utter  depend- 
ence on  the  European  supply  would  have  been 
unnecessary.  SX.A. 

Related  Sabjects.  The  following  articles  in 
these  volumes  contain  Information  which  will  be 
of  Interest  In  connection  with  the  general  article 
on  dyelnff: 

Alizarin  Indlsro 

Aniline  Mordants 

Carmine  Sloe 

Coal  Tar  Turmeric 

Cochineal  Woad 

DYNAMICS,  dinam'iks,  from  a  Greek  wofd 
meaning  power,  is  that  branch  of  ph3r8ica  whidi 
treats  of  the  laws  of  force,  or  laws  of  motion. 
By  force  we  mean  that  agency  by  whidi  the 
rate  of  motion  of  a  body  is  increased  or  <fe- 
creased  or  its  direction  changed.  All  focees 
are  subiect  to  the  same  laws.    Force  is 
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uied  -by  its  effect  on  a  given  mass,  and  two 
systems  or  units  are  used.  These  are  the 
foot-pound,  or  poundal  (which  see)  of  the 
English  83rstem,  and  the  dyne  (which  see)  of 
the  metric  sjrstem.  In  English-speaking  coun- 
tries the  metric  system  is  generally  used  in 
ph3r8ical  laboratories,  and  the  English  system 
elsewhere.    See  Physics. 

The  resistance  which  a  body  offers  to  a  force 
is  directly  in  proportion  to  its  mass.  That  is, 
a  body  weighing  four  pounds  will  offer  four 
times  the  resistance  to  a  given  force  that  a 
body  weighing  one  pound  will  offer.  This  may 
be  expressed  in  the  following  law: 

The  velocity  produced  In  a  body  free  to  move 
without  resistance  In  any  unit  of  time  will  be 
directly  proportional  to  the  Intensity  or  amount 
of  the  impressed  force  and  inversely  propor- 
tional to  the  mass  of  the  body. 

The  science  of  dynamics  is  foimded  almost 
entirely  on  the  following  three  principles, 
known  as  Newton's  Laws  of  Motion: 

(1)  A  body  at  rest  remains  at  rest,  and  a 
body  in  motion  moves  with  a  uniform  velocity 
in  a  straigrht  line,  unless  acted  upon  by  some 
external  force. 

(2)  A  ^ven  force  will  produce  the  same  effect, 
whether  acting:  upon  a  body  in  motion  or  at  rest, 
whether  the  body  is  acted  upon  by  that  force 
alone  or  by  others  at  the  same  time. 

(8)  The  action  of  every  force  is  accompanied 
by  an  equal  reaction  in  the  opposite  direction. 

DYNAMITE y  di'namite,  a  word  derived 
from  the  Greek  dynamis,  meaning  power,  and 
applied  to  an  explosive  substance  invented  by 
A.  Nobel  in  1866.  It  consists  of  a  mixture 
of  nitroglycerine  and  some  absorbent  material 
such  as  infusorial  earth,  wood  pulp,  guncotton, 
or  mixtures  of  such  materials  with  nitrates,  such 
as  saltpeter.  Nobel  found  that  by  soaking  gun- 
powder in  nitroglycerine  an  explosive  of  tre- 
mendous power  was  obtained.  Since  1866  the 
processes  for  the  preparation  of  dynamite  have 
undergone  many  modifications.  All  experi- 
ments have  been  directed  toward  the  produc- 
tion of  a  dynamite  suitable  for  blasting  pur- 
poses, combining  power  with  comparative 
safety  in  handling. 

The  most  powerful  dynamite  is  now  made 
in  the  form  of  gelatin  consisting  of  cellulose 
nitrate  dissolved  in  nitroglycerine.  This  is 
mixed  with  wood  pulp  and  a  little  potassium 
nitrate.  The  result  is  a  jelly  which  is  easily 
handled  and  is  suitable  for  blasting  purposes 
in  either  dry  or  wet  localities.  For  commercial 
purposes  d3niaihite  is  put  up  in  sticks,  or  cart- 
ridges, eight  inches  long  and  from  one  to  three 
indbee  thick.   The  percentage  of  nitroglycerine 


varies  according  to  the  desired  strength.  The 
average  dynamite  for  blasting  contains  forty 
per  cent  of  nitroglycerine,  but  sometimes  this 
is  increased  to  seventy  per  cent.  The  dynamite 
is  exploded  by  means  of  a  fuse  and  a  detonating 
cap  of  fulminate  of  mercury.  The  explosive 
force  of  dynamite  is  thirteen  times  as  great  as 
that  of  ordinary  gunpowder.  It  ranks  so  far 
below  more  recently-discovered  explosives, 
however,  that  except  in  combination  it  was 
little  used  in  the  War  of  the  Nations,  which 
began  in  1914.   See  Explosives.  jj'jb. 

DYNAMO,  a  machine  that  generates  elec- 
tricity for  light,  heat,  power  and  other  com- 
mercial purposes.  The  name  comes  from  a 
Greek  word  meaning  power.  The  three  essen- 
tial parts  of  a  dynamo  are  the  field  magnet, 
the  armature  and  the  commv4,ator.  To  under- 
stand the  construction  of  a  dynamo  and  the 
principle  upon  which  it  works,  one  must  have 
some  knowledge  of  electricity,  magnetism  and 
mechanics.  A  brief  description  to  the  non- 
technical mind  can  at  best  give  an  account 
of  only  the  most  important  parts  and  their 
operation. 

Principle  of  the  Dynamo.  The  principle 
upon  which  the  dynamo  is  built  is  that  mag- 
netism generates  electricity,  and  electricity  gen- 
erates magnetism.  If  a  steel  bar  magnet  is 
thrust  into  the  interior  of  a  coil  of  wire,  a 
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FIG.  1 

current  of  electricity  will  be  generated  in  the 
wire.  The  pressure  of  this  current  is  greater 
at  one  end  of  the  wire  and  the  current  will 
flow  continuously  in  the  direction  of  the  least 
resistance  so  long  as  conditions  remain  un- 
changed ;  but  if  the  magnet  is  turned  half  way 
round  so  as  to  reverse  its  poles,  the  current  will 
flow  in  the  opposite  direction.  In  Fig.  1,  n  and 
8  represent  the  poles  of  a  magnet.  The  space 
between  them  is  a  field  of  magnetic  force.  The 
wire  c  d  is  placed  at  right  angles  to  the  lines 
of  this  force.  If  the  wire  is  moved  downward 
the  current  flows  from  dtoc;  if  it  is  moved  up- 
ward the  current  is  from  c  to  d.  That  is,  every 
time  the  position  of  the  wire  changes  in  refer- 
ence to  the  magnet,  the  direction  of  the  current 
changes.  If  in  place  of  the  single  wire  we  use 
a  rectangular  wire  frame  mounted  on  an  axis 
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BO  that  it  can  be  rotated  we  shall  secure  two 
reversals  of  the  current  in  the  wire  at  each  to- 
tatioQ  (Fig.  2).  IS  the  ends  of  this  wire  are 
connected  by  leaders  to  a  galvaaoraeter  (which 
see),  this  instrument  will  show  that  the  atrer^b 


FIG.  2 

of  the  current  increases  with  the  rapidity  of 
rotation.  Now  the  dynamo  ia  constructed  on 
this  principle.  An  electro-magnet  is  used  in 
place  of  a  steel  magnet  because  it  can  be  made 
so  much  more  powerful. 

A  Simple  Dynamo.  Fig,  3  shows  a  simple 
djrnamo,  and  one  that  any  ingenious  boy  can 
make  with  a  few  tools  and  the  aid  of  a  black- 
smith. The  part  e  is  the  elect  ro-mapiet,  on 
which  n  and  s  represent  the  +  and  —  poles; 
I  is  a.  rotating  disk  to  which  two  other  magnets 
are  attached.  This  is  mounted  on  the  shaft  A, 
which  is  belted  from  the  pulley  to  a  drive 
wheel.  Two  brushes,  a  and  b,  are  connected 
with  the  two  insulated  copper  strips,  r  r,  and 
with  the  coils  of  e  by  the  wires  t,  m. 

Ironalways  possesses  some  magnetism, which 
is  produced  by  the  work  done  upon  it  in  pre- 
paring it  for  use.  Each  magnet  generates  a  cur* 
rent  in  the  other.  At  first  this  current  is  very 
feeble,  but  it  rapidly  gains  strength  with  the 
rotation  of  the  revolving  magnet.  At  each 
half  revolution  of  the  shaft  the  relative  posi- 
tions of  these  insulated  copper  strips  are  re- 
veiBed,  and  at  the  same  time  the  currents 
generated  in  the  revolving  magnet  are  te- 
TOned.  They  pua  out  by  the  brush  b  and  re- 
B  throng  a,  circulating  in  this  direction 
I  tha  eztoTud  circuit  and  coils  of  the 
1  by  the  arrows.  The  cur- 
1  in  the  revolving  magnet  is  a 
Dt,  and  for  this  reason 
aiing  current,  but  it  is 
■nt  or  eontmuous  current  in 
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the  coils  and  extenial  circuit  of  the  permanent 

magnet. 

Parts.  The  revolving  magnet  is  the  arrna- 
ture,  the  stationary  magnet  is  tbe  magnetic 
field,  and  the  insulated  pieces  of  copper  form 
the  commulalOT,  because  by  them  the  alter- 
nating current  ia  commiited,  or  changed,  to  a 
direct   current. 

The  Commercial  Dynamo.  Dynamos  ore  uni- 
polar, bi-polar  and  multi-polar,  according  to 
the  number  of  magnets  in  their  magnetic  field. 
Moat  of  those  in  practical  use  are  multi-polar, 
and  contain  as  many  magnets  as  can  be  used. 
The  armature  is  usually  a  drum  and  revolves 
within  the  field  magnet.  Tbe  commutator  ia 
attached  to  the  shaft  of  the  armatiire,  and 
brushes    connect    with    the    main-line    wires. 


PIO.  S 
Dynamos  are  of  two  general  classes,  tdtervaL- 
inQ  current  and  direct  cvnent,' wid  there  are 
many  different  patterns  in  each  claA,  but  all 
are  based  on  the  principle  ei:pltuDed  in  the 
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simple  dynamo.  There  are  a  number  of  meth- 
ocb  of  winding  the  armature  and  field  magnet 
for  the  purpose  of  adapting  the  dynamo  to  a 
particular  line  of  work.  Large  dynamos  are 
operated  by  steam  engines  or  by  water  power. 
In  the  best  patterns  the  armature  is  attached  to 
the  shaft  of  the  engine  or  the  water  wheel,  as 
the  case  may  be.  The  steam  turbine  (see 
article  Turbine)  is  used  in  place  of  the  old- 
style  steam  engine  in  all  large  electric  plants. 

Dynamos  of  12,000  horse  power  are  in  use 
in  New  York  City.  There  are  a  number  of 
11,000  horse  power  at  Keokuk,  Iowa,  and  those 
at  Niagara  Falls  are  each  of  5,000  horse  power. 
Small  dynamos  from  less  than  one-half  horse 
power  are  used  in  small  plants  (see  Horse 
Power). 

Uses.  The  dynamo  generates  the  electric 
current  in  use  for  all  commercial  and  industrial 
purposes.  It  lights  our  streets  and  houses, 
bakes  our  bread,  heats  our  fiatirons  and  some- 
times curls  women's  hair.  It  furnishes  the 
power  for  all  electric  railways,  and  for  operat- 
ing the  powerful  machinery  of  the  industrial 
world.  Its  invention  has  so  completely  changed 
our  methods  of  manufacture  and  transporta- 
tion that  we  cannot  do  without  it.  Without 
the  d3niamo  the  great  telegraph  and  telephone 
systems  of  the  present  day  would  never  have 
been  developed,  and  wireless  telegraphy  would 
have  been  impossible.  w.f.r. 

Consult  Houston's  The  Boy  Electrician;  John- 
son's Electricity  and  Electric  Magic. 

Related  Sabjects.  The  reader  is  referred  to 
the  following  articles  in  these  volumes : 

Current.  Electric  Electric  Light 

Electricity  Electromagnetism 

DYN£,  dine,  in  physics,  is  a  unit  employed 
in  measuring  force.  It  is  the  force  which,  act- 
ing upon  one  gram  of  matter,  will  move  it  one 
centimeter  per  second.  In  the  terms  of  com- 
mon weights  and  measures  a  dyne  is  the  force 
which  acting  upon  15.4  grains  of  matter  will 
move  that  mass  .3937  of  an  inch  in  one  second. 
The  dyne  is  in  general  use  for  measuring  deli- 
cate electric  force,  but  the  unit  is  too  small 


for  ordinary  purposes.  For  larger  measure- 
ments the  megadyne  (1,000,000  dynes)  and  the 
kilogram  (1,000,000  grains)  are  used.  In  physics 
the  dyne  is  considered  as  the  unit  in  the  centi- 
meter-gram-second (C.  G.  S.)  system  of  units. 
See  Metric  System  ;  Dynamics. 

DYSPEPSIA,  dispcp'sia,  a  term  generally 
used  to  describe  indigestion  in  any  of  its  forms. 
The  word  is  derived  from  the  Greek  dus,  mean- 
ing hard,  and  peptein,  meaning  to  digest.  Dys- 
pepsia may  be  caused  by  eating  food  which  is 
not  readily  digestible,  by  overindulgence  in 
any  kind  of  food,  by  bolting  the  food,  by  eat- 
ing too  concentrated  foods,  by  unbalanced  diet 
or  by  irregularity  of  meals.  Another  frequent 
cause  is  found  in  bad  teeth,  which  prevent 
proper  mastication  of  food.  The  symptoms  are 
many  and  varied.  A  feeling  of  weight  in  the 
stomach,  flatulence,  headache  or  drowsiness  are 
common  symptoms.  It  may  be,  and  frequently 
is,  accompanied  by  constipation.  A  cure  can 
be  effected  only  by  removing  the  cause.  Out- 
of-door  exercise  is  of  great  importance,  and 
plenty  of  sleep  in  a  well-ventilated  room  is 
essential.  Medicinal  treatment  is  never  so 
effective  as  careful  self-management.  Regular 
habits  should  be  cultivated,  and  the  stomach 
should  never  be  overfilled  by  too  hearty  meals. 
It  is  essential  that  the  food  be  thoroughly 
ground  by  the  teeth  and  mixed  with  saliva 
before  it  leaves  the  mouth  (see  Mastication). 

The  advice  of  physicians,  very  difficult  for 
most  people  to  accept,  is  that  one  should  stop 
eating  a  little  before  his  appetite  appears  fully 
satisfied.  Greasy  foods,  smoked  or  salted 
meats,  salt  fish,  pastry  and  newly-made  bread 
should  be  avoided.  Hot  or  cold  water  should 
be  partaken  of  freely  on  arising  in  the  morn- 
ing, and  from  one  to  two  glasses  of  hot  water 
should  be  drunk  an  hour  or  so  before  lunch 
and  before  dinner.  No  fluids  should  be  drunk 
by  the  dyspeptic  at  meal  time,  and  tea  can 
well  be  dispensed  with  altogether. 

Dyspepsia  is  frequently  a  symptom  of  dis- 
ease in  the  abdomen  elsewhere  than  in  the 
stomach.  w.AJi. 
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,  the  fifth  letter  of  the  English  alphabet  &nd 
one  oftener  used  than  any  other.  The  Phoeni- 
i  letter,  which  in  form  corresponded  to  it,  rep- 
resented a  window  and  was  an  aspirate,  such  as 
expressed  id  the  English  A,  but  the  Greeks  made 
use  of  it  u  &  vowel.  They  also  turned  it  around 
from  left  to  right,  almost  like  the  English  capital  letter  E,  which  has  o 
Like  the  letter  a,  it  represents  a  number  of  sounds,  the  short  sound  being  common  in  such 
words  as  met,  bUu.  The  long  aound  is  the  natural  sound  of  the  letter,  u  in  we.  It  was 
first  in  the  fifteenth  century  that  the  final  e  in  a  word  was  not  pronounced;  it  served  and 
still  serves  to  give  the  preceding  vowel  a  long  eound,  as  in  cane  or  mane.  The  frequent 
use  of  the  letter  in  English  is  largely  due  to  its  being  the  indefinite  vowel  into  which  tbe 
a,  o,  u  endings  of  the  Anglo-Saxon  period  were  weakened.  See  Obtboorapht. 
In  music  E  is  the  third  note  in  the  nat^ 
ural  scale  of  C.  In  the  G  clef  £  ia  on 
the  first  line  and  fourth  space. 


.  EADS,  eedt,  James  Buchanan  (1820-1887), 
an  American  engineer  who  designed  and  con- 
structed one  of  the  finest  bridges  in  the  world, 
the  Ends  Bridge,  arched  over  the  Miaaissippi 
River  at  Saint  Louis.    He  was  bom  at  Law- 


EADS  BRIDGE 


renceburg,  Ind.,  but  at  an  early  age  went  to 
Saint  Louis  and  became  a  clerk  on  a  steamboat. 
He  invented  a  diving  bell  boat  and  an  appa- 
ntuB  for  raising  sunken  boats.  Becoming 
famous  as  an  authority  on  all  matters  relating 
ta  the  navigation  of  the  Mississippi,  he  nas 
■Iced  for  advice  by  President  Lincoln  at  the 
a  of  the  War  of  Secession ;  the  fleet  of  gun- 
■  built  on  his  suggestion  rendered  valuable 
>^to  the  government,  and  with  them 
I  captured  in  16S2. 


Among   oUier   improvements    promoted   hf 

Eads  along  the  Mississippi  River,  most  notable 
is  the  construction  of  jetties  (see  Jettt)  at  tlw 
mouth  of  the  Mississippi,  permitting  navigation 
by  the  largest  ocean-going  vessels.  He  was  the 
first  American  to  receive  the  Albert  medal,  con- 
ferred by  the  British  Society  for  the  encourage- 
ment of  arts,  manufactures  and  commerce. 

Tlie  Eads  Bridge  is  a  three-span,  st«el-arched 
bridge  connecting  Saint  Louis,  Mo.,  and  East 
Saint  Louis,  111.  Four  great  piers  standing  cm 
bed  rock  far  below  the  river  bottom  support 
a  bridge  which  accommodates  two  railways 
and  a  broad  highway  for  street-cars,  teams  and 
pedestrians.  This  structure,  erected  withotit 
interfering  with  the  river  traffic,  coat  18,500,000, 
about  seven  yeaia'  work  and  thirteen  lives ;  but 
the  difiiculties  encountered  and  overcome  in- 
spired men  to  inventions,  ideas  and  metibods 
of  marked  value  to  subsequent  bridge  engineep- 
ing.  It  is  not  a  free  bridge,  toll  being  required 
of  all  who  use  it,  in  the  suma  of  twenty-fivs 
cents  for  persons  on  trains,  ten  cents  for  street- 
car passengers,  and  five  cents  for  foot  passen- 
gers. This  great  bridge  was  begun  in  1887  and 
completed  in  1874. 


EAGLE  If 

EAGLE,  e'g'l,  &  general  name  for  several 
speciea  of  birds  of  prey,  widely  distributed  in 
both  the  esstem  and  western  hemispherea.  In 
the  popular  mind  the  name  is  asociated  with 
a  bird  of  mipeib  strength,  keennesB  of  sight 


He  clasps  the  crag  with  hookM  hands : 
Close  to  the  sun  In  lonely  lords, 
BlnTd  with  tho  azure  world,  he  BtandB. 

Tbnntson  :    The   Eagle, 

and  marvelous  powers  of  flight.  This  is  the 
*bird  of  the  broad  and  sweeping  wing,"  as  Perci- 
val  describes  it  in  his  poem  To  the  Eagle— 
a  bird  typical  of  strength  and  courage,  which 
DUJeetically  soars  higher  than  any  other  crea- 
ture of  the  air  and  nests  on  mountain  crags. 

As  a  matter  of  fact,  the  different  species  of 
this  group  of  birds  vary  conaiderably  in  eiie, 
appearance  and  characterigtica,  and  not  all  of 
these  deserve  the  halo  of  romance  and  poetry 
that  has  become  so  popularly  associated  with 
the  name  eagle.  In  general  these  birds  possess 
ft  great  powerful  bill,  with  ita  upper  part,  or 
mandible,  curved  sharply  down  over  the  lower, 
toes  with  Btrong  grasping  power,  and  sharp, 
curved  claws,  or  talons,  used  for  seizing  their 
prey.  la  most  species  the  legs  are  feathered 
to  the  toes. 

The  Golden  Eagle,  a  species  common 
throu^out  mountainous  and  unsettled  regions 
of  Ncntb  America,  Europe,  Asia  and  Northern 
Africa,     It  measures  about  seven  feet  from 
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tip  to  tip  of  the  expanded  wings,  and  over 
three  feet  from  beak  to  the  end  of  the  tail.  Its 
body  plumage  is  dusky  brown,  but  the  back  of 
the  head  Mid  the  nape  are  pale  yellow,  whence 
its  name,  and  the  basal  half  of  each  tail  feather 
and  the  feathers  on  the  legs  are  whit«.  Its 
favorite  nesting  place  is  a  mountain  tree  or 
rocky  clifi;  the  nests,  some  of  which  are  fully 
five  feet  in  diameter,  contain  two  to  three  dull 
white  eggs,  which  are  often  speckled  or 
blotched  with  brown.  This  bird  is  a  robber  of 
lambs  from  the  sheepfold,  but  is  unjustly  ac- 
cused of  carrying  away  young  children  to  its 
distant  eyrie.  Called  by  some  the  mountain 
eagle,  it  is  best  known  in  Western  North 
America  aa  the  war  eagle,  because  its  tail 
feathers  are  the  favorite  plumage  for  the  Id- 
dians'  war  bonnets.  These  birds  "grow  gray 
with  age,"  and  may  live  a  century. 

The  Bald  Eagle,  also  known  as  thp  Wathinth 
ton,  or  American,  eagle,  is  the  one  which  has 
been  chosen  as  the  national  emblem  of  the 
United  States.  The  figure  of  this  eagle  is 
found  on  gold  coins  issued  by  the  govern- 
ment. Its  name  has  reference  to  the  white 
head  and  neck  of  the  mature  bird.  The  year- 
old  bird  is  dark  brown;  during  the  second  year 
its  plumage  turns  gray,  and  in  the  third  year 
it  becomes  dusky  brown,  with  head,  neck  and 
tail  white,  bill  and  feet  yellow  and  the  lower 
part  of  the  legs  bare  of  feathers.  7'his  eagle 
is  particularly  fond  of  fish  and  often  robe  ihe 
fishing  osprey  of  its  lawful  prey.  It  feeds,  too, 
on  any  small  animals  it  can  capture.  Its  habi- 
tat is  the  temperate  regions  of  North  America, 
and  its  favorite  nesting  place  a  tall  tree  near 
the  water,  though  sometimes  it  nests  on  the 
rocky  ledge  of  a  high  cliff.  The  eyrie  is  four 
or  five  feet  in  width,  and  is  oft«n  as  high  as  it 
is  wide.  The  bald  eagle  layB  two  or  three 
dull  white  eggs,  somewhat  like  those  of  the 
golden  eagle,  but  unblotched. 

Other  Species.  Among  other  species  in  dif- 
ferent parts  of  the  world  are  the  powerful 
buizard  eaglea,  the  Gviatia  eagles  of  South 
America,  and  the  huge  harpy  eagles  of  Bratil- 
ian  forests.  See  Harpt;  Lammergeieb.  Com- 
pare, also,  CONDMI.  E.T.B. 

Eagle  (Aa  a  Standaiui).  Among  the  early 
Romans  a  gold  figure  of  an  eagle,  symbol  of 
strength  and  prowess,  was  placed  on  the  tip  end 
of  a  spear  and  carried  as  a  standard  at  the 
head  of  a  legion.  Figures  of  animals  were 
used,  too,  but  in  104  b.  c.  the  eagle  became 
their  chief  emblem.  Next  to  the  hon,  it  be- 
came after  the  thirteenth  century  the  fviwv'Ub 
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device  of  knights  and  royalty  on  shields  and 
armor.  It  was  adopted  by  the  German  emper- 
ors, vho  claimed  to  be  the  succeesoiB  of  the 
Caesars.  The  double-headed  eagle  is  used  on 
the  Russian  and  Austrian  coats-of-arms,  and  in 


THE  baqle:  as  am  emblem 

In  tho  center,  ttie  eagle  of  the  Roman  leglonB. 
At  left.  Austrian  and  Prussian  aymbols ;  at  right, 
Russian  and  French, 

1782  the  United  States  adopted  as  its  emblem 
the  eagle  with  outspread  wings,  a  shield  on  its 
breast,  holding  an  olive  bra^nch  and  a  aheaf  of 
arrows  in  its  talons.  In  the  beak  of  the  eagle 
in  the  American  coat-of-arms  is  a  scroll  on 
which  are  the  words  E  Pluribua  Vnum,  the 
national  motto  of  the  American  Union,  mean- 
ing from  many,  one. 

BAGLS.  In  the  United  States  a  gold  coin 
worth  ten  dollars  is  issued  by  the  government, 
and  because  it  has  the  head  of  an  eagle  stamped 
on  the  back,  the  coin  has  been  called  an  eagle. 
Its  weight  ia  258  grains,  nine-tenths  pure  gold. 
Eagles  were  first  coined  in  1795.  Half-eagles, 
quarter-eagles  and  double-eagles  are  also  coined. 
The  value  of  the  eagle  and  other  gold  pieces 
is  the  sum  stamped  on  them,  unless  a  con- 
siderable part  of  the  gold  is  worn  off  by  use, 
for  the  gold  alone,  without  the  added  harden- 
ing metal,  is  of  that  value.  See  Allot  ; 
Money. 

EAHBS,  aymx,  Emma,  the  stage  name  of 
EuuA  Hayden  Siort  (1867-  ),  an  Ameri- 
can soprano  who  has  reached  a  high  place  in 
tbe  world  of  grand  opera.  She  was  bom  in 
Shanghai,  China,  of  American  parents,  and 
nfter  the  return  of  the  family  to  America  in 
1872  her  musical  career  was  given  careful  atten- 
She  studied  in  Boston  and  in  Paris,  and 

^1889  made  her  d^but  as  Juliet  at  the 
,  Paris,  after  which,  in  rdl^s  such 
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as  Alda,  Elisabeth,  Sieglinde  and  Santuua, 
she  gained  remarkable  success  in  all  parU  of 
the  world.  She  married  the  artist,  Julian  Story, 
in  1891,  but  was  divorced  from  him  in  1907 
and  in  1911  married  the  baritone,  Emilio  de 
Gogoixa. 

BAK,  a  device  for  receiving  air  vibrationB 
that  produce  sound,  and  for  transmitting  them 
to  the  auditory  nerve.  The  human  ear  is  an 
example  of  perfection  and  delicacy  of  struc- 
ture not  surpassed  elsewhere  in  the  body.  It 
consists  of  three  parts,  the  exterrud  ear,  the 
middle  ear  and  the  interaal  ear. 

The  External  Bai.  The  external  ear  consists 
of  two  parts,  the  outer  visible  part,  called  the 
auricle,  or  pinna,  and  the  auditory  canal,  a  tube 
about  one  and  one-fourth  inches  long,  leading 
from  the  auricle  to  the  membrane  of  tbe  middle 
ear.  The  auricle,  the  part  usually  colled  the 
ear,  is  composed  almost  entirely  of  skin  and 
cartilage,  and,  with  rare  exception,  ia  station- 
ary. Traces  of  muscles  attached  to  the  ear  lead 
anatomists  to  believe  that  these  muscles  were 
once  active  and  that  there  was  a  time  in  the 
development  of  the  human  race  when  man 
could  move  his  ears  to  some  extent  to  catch 
sound  waves,  as  do  horses  and  some  other  ani- 
mals. The  large  hollow  portion  of  the  auricle, 
at  the  base  of  which  is  the  opening  into  the 
auditory  canal,  is  called  the  concha,  from  its 
fancied  resemblance  to  a  conch  shell. 

The  Middle  Bar,  or  Tympanum.  The  mid- 
dle ear  is  a  small  cavity  in  the  temporal  bone, 
half  an  inch  long  and  a  quarter  of  an  inch 
wide.  In  popular  language  it  is  known  as  the 
drum  cavity,  for  its  outer  end  is  dosed,  like 
a  drum,  with  a  thin  piece  of  membrane  (mem- 
bnana  lympaTd).  This  membrane  separates  tlie 
drum  cavity  from  the  external  ear,  while  k 
bony-membranous  partition  forms  a  common 
wall  for  the  middle  and  inner  ears.  The  middle 
ear  is  filled  with  air  and  Uned  with  mucous 
membrane,  and  its  cavity  extends  backward 
into  a  bony  projection  known  as  the  mwtotd 
pfocBK.  Extending  across  the  cavity  from  one 
membrane  to  the  other  is  a  chain  of  three  nnall 
bones — the  mallet  {malleut),  anvil  (incus)  and 
stirrup  (sJapf  8).  See  o,  E>,  c.  Fig,  2.  The  mallet 
consists  of  a  head,  neck  and  handle,  the  latter 
being  attached  to  the  inner  surface  of  the 
drum  membrane.  The  bones  are  so  joined 
together  that  they  strengthen  tbe  vibistionB 
of  the  ear  drum  as  they  cany  them  forward 
to  the  internal  ear. 

The  membrane  of  the  tympanum  is  oearir 
circular  and  about  two-thirds  of  tib«  tiat  of  • 
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ten-cent  piece.  It  b  placed  obliquely  acroes 
the  auditory  caoal,  and  consists  of  line,  fibrous 
tisme  covered  on  the  outer  surface  with  a 
thin  layer  of  modified  skin  and  on  the  ioner 
with  a  delicate  mucous  membrane.    Air  is  ad- 
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rintk.    It  consists  of  three  parte,  the  vestibiUe, 
the  temicireulaT  coTtala  and  the  cochlea. 

The  Vetlibuie.  The  vestibule  is  a  small 
ovoid-ahaped  cavity  between  the  cochlea  and 
the  semicircular  canals.    It  is  the  center  of  the 


NAMES  OF  THE  PARTS  OF  THE  BAR 


Fia.  1. 
(a)   Pinna,  or  auricle 
(b>  EKtemal  sudJtory  canal 
(c)  Membrana  tvipani 
Id)    Incus 
(«)   HalleuB 
</)   External  a 


chian  tube,  which  opens  into  the  throat  behind 
the  soft  palate.  Through  the  Eustachian  tube 
an  equal  atmospheric  pressure  is  maintained 
on  each  aide  of  the  drum  membrane.  Some- 
times this  balance  ia  disturbed  by  forcing  an 
extra  bubble  of  air  into  the  middle  ear  when 
one  is  coughing  or  sneesing;  an  uncomfortable 
■enaation  is  then  experienced,  and  the  hearing 
is  affected  for  a  moment.  Children  often  force 
air  into  the  middle  ear  by  holding  the  nose 
and  dosing  the  mouth  and  then  trying  to  expel 
the  breath.  The  practice  should  be  discour- 
aged, as  it  may  cause  injury  to  the  ear  drum. 
In  the  act  of  swallowing  the  tube  is  opened, 
allowing  an  interchange  of  air  and  adjustment 
of  pressure.  This  fact  is  important  for  those 
who  aacend  in  airahips  or  go  down  in  diving 
bell*. 

Tlu  Internal  Xai,  oi  Labyrinth.  The  inter- 
nal ear  is  a  cavity  having  the  form  of  a  three- 
sided  pjnrunid,  with  walls  and  partitions  of  veiy 
hud,  compact  bone.  Because  of  its  numerous 
,  it  is  often  called  the  Jobv- 


(d)   InrerUon  ot  the  tei 

rup,  or  stapes  bone,  is  set  into  an  opening  in 
the  front  wall,  and  there  are  openings  in  the 
other  walls  leading  to  each  of  the  semicircular 
canals  and  to  the  cochlea.  Through  minute 
openings  in  its  inner  wall  filaments  of  the 
auditory  nerve  enter. 

The  Cochlea.  This  little  organ,  shaped  some- 
what like  a  suail-shell,  from  which  it  token 
its  name,  is  situated  in  front  of  the  vestibule. 
In  its  center  is  a  bonclike  column,  around 
which  a  spiral  canal  winds  two  and  a  half  turns. 
At  the  top  this  canal  is  closed,  but  at  the  bot- 
tom there  are  two  openings,  one  of  which  leads 
to  the  vestibule. 

Semicirctdar  Canals,  These  are  three  in 
number ;  two  are  in  a  vertical  position  and  one 
is  hori£ontal.  The  vertical  canals  are  placed  at 
nearly  right  angles  to  each  other,  one  being 
in  a  plane  extending  from  front  to  back  and 
the  other  one  extending  from  side  to  side.  It 
b  now  generally  believed  that  these  canals  do 
not  aid  the  sense  of  hearing,  but  that,  stra.a^'t 
as  it  may  seem,  tbeii  l*Hwi^v(m.  \a  \a  eii^i^fc  ». 
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person  to  keep  his  balance.  Nerves  extend 
from  them  to  the  cerebellum,  communicating 
there  with  the  nerves  controlling  the  muscles 
that  enable  one  to  stand.  Any  movement 
which  causes  violent  or  unusual  disturbance  of 
the  liquid  in  these  canals  leai 
whi(^  in  turn  may  cause  nausi 
ia  caused  by  this  sort  of  disturbance. 

The  Membrarious  Labyrintk.  Within  the 
cavities  ot  the  internal  ear  and  separated  from 
the  bone  by  a  layer  of  liquid  (pwilymph)  is  a 
membranous  sac  which  in  form  and  siie  coin- 
cides almost  exactly  with  them.  To  this  the 
name  membranaTU  labyrinth  has  been  applied. 
This  sac  is  filled  with  fluid  <.endol]/mpk)  in 
which  are  found  minute  threadlike  branches 
of  the  auditory  nerve. 

The  Orsan  of  Coiti.  The  cochlea  ia  divided 
into  two  parts,  nearly  equal  in  siie,  by  what 
is  known  as  the  btuilar  membrtme.  Supported 
on  this  is  a  wonderful  structure  named,  from 
its  discoverer,  the  organ  of  Corli.    It  is  formed 


ONE  TEST  OF  HEARINQ 

ThlH  pan  be  comparative  only  as  between  two 
or  more  people  with  the  same  watch.     A  maxl- 


of  rods  and  cells  which  are  continued  with  the 
basilar  membrane  throughout  the  extent  of  the 
cochlea.  This  organ  and  the  membrane  con- 
stitute a  series  of  vibrating  cords  provided  with 
nerve  apparatus  for  receiving  vibrations  which 
are  transmitted  from  the  bones  of  the  ear 
through  the  endolymph.  These  vibrations  in 
turn  are  transformed  into  nervous  impulses. 
The  cords  of  the  membrane  are  so  adjusted 
that  they  can  respond  to  vibrations  which  vary 
in  rapidity  from  thirty  to  about  20,000  each 
second.  The  particular  part  that  the  organ  of 
Corti'  plays  in  the  process  of  hearing  is  fur- 
ther explained  in  the  subhead  below.  Hate  We 
Hear. 

How  We  Hear.  The  act  of  hearing  consists 
of  two  parts,  one  physical  and  the  other  men- 
tal. The  apparatus  which  is  described  above 
£r  for  the  physical  part.    That  for  the  mental 
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part  is  found  in  the  auditory  centere  of  the 
brain,  where  the  sound  impreaaions  conveyed 
by  the  auditory  nerves  are  perceived  and  ana- 
lysed. To  understand  how  the  ear  works,  one 
must  be  acquainted  with  the  laws  of  sound. 
These  are  explained  in  the  article  Sound 
(which  see).  This  article  treats  only  of  the 
reaction  of  the  ear  to  sound  waves.  , 

A  bell  rlnta  in  an  afljolnlin  room.     How  do  yon 

hear  It? 
1.  The  tone  sent  forth  U  produced  br  vibration* 

In  the  metal  ot  which  the  bell  Is  made. 
Z.  These  vibrations  set  up  vibratloas,  or  waves, 

In  the  air.  some  of  which  enter  the  auditory 

canal  and  strike  upon  the  drum  membrane. 

3.  The  wavee  Btrlklns  upon  the  drum  membrane 
set  tt  to  vlbrattns- 

4.  These  vibrations  are  carried  by  the  bones  of 
the  middle  ear  to  the  vestibule,  where  they  set 
up  vibrations  In  the  fluid  of  the  Intemal  ear. 
The  rods  In  the  organ  of  CortI  reproduce  tbeae 
vibrations  and  excite  the  auditory  nerve,  whleh 
carries  the  Impression  to  the  auditory  centers 
of  the  brain. 

e.  The  auditory  centers  react ;  that  Is,  they 
bring  the  mind  to  bear  on  the  Impression  tbey 
have  received,  and  you  hear  the  bell. 

To  obtain  an  illustration  of  the  principle 
upon  which  the  organ  of  Corti  works,  stand 
beside  a  piano  with  the  lid  open,  and  sing  ft 
clear,  strong  note;  then  listen,  and  you  will 
hear  the  note  reproduced  by  the  piano.  This 
ia  because  some  wire  in  the  instrument  pro- 
duces the  same  number  of  vibrations  per  second 
as  were  produced  by  the  voice.  The  other 
wires  are  silent  because  they  cannot  produce 
this  same  number  of  vibrations.  "Hie  organ  of 
Corti  may  be  Ukened  to  a  piano  with  mmsxf 
wires,  each  selecting  the  tone  it  can  produce. 

Care  of  the  Ear.  The  skin  of  the  auditory 
canal  contains  cells  that  pour  into  the  cajuj 
a  yellowish  substance  called  ear  wax,  which  has 
a  very  bitter  taste.  Its  purpose  ia  to  protect 
the  ear  by  catching  any  dirt  that  may  get  into 
the  ear,  and  to  repel  insects.  The  wax  dries 
and  scales  oB  and  carries  foreign  subetanoee 
with  it.  It  should  not  be  removed  from  the 
canal  except  when  it  accumulates  in  excen. 
The  ear  drum  has  a  very  delicate  membrane, 
which  is  easily  punctured  or  broken.  A  eevoe 
blow  upon  the  ear  may  break  this  membnuw 
and  render  the  victim  deaf  for  life;  therefore 
"boxing  the  ears"  of  children  is  a  d&ngeroila 
punishment.  Neither  should  one  stick  pens  or 
pencils  into  the  ear.  It  is  safe  to  follow  the 
old  German  proverb,  "Never  pick  your  ear 
with  anything  smaller  than  your  elbow."  Any 
foreign  substance  in  the  ear  should  be  remored 
by  a  physician. 
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If  the  intenuit  ear  is  injured  or  taiy  paii  of 
it  is  destroyed  there  is  no  remedy,  and  this 
is  also  true  of  the  auditory  centers.  Injury  to 
any  of  these  parts  may  render  a  person  deaf. 
Cooeequently,  earache,  due  to  the  formation 
of  abscesses  in  or  about  the  ear,  should  receive 
prompt  attention  from  a  physician.  The  ear  is 
a  most  delicate  oi^an  and  must  be  treated 
with  care.    See  Deat  and  Dumb.  j.h.k. 

Consult  Dench's  Dlatatei  of  (fce  Bar;  Cunnlns- 
ham's  TtxI-book  of  Anatomy. 

SABL,  uri,  the  c4dest  title  of  nobility  and 
third  in  rank  in  the  British  peerage,  marquis 
and  duke  being  more  exalted  titles.  It  was  the 
highest  title  until  the  Black  Prince  was  made 
Duke  of  Cornwall  in  1337.  The  word  is  de- 
rived from  the  Scandinavian  jarl,  and  was  in 
uae  in  England  as  early  as  the  days  of  Canute. 
Ad  earl  is  addressed  verbally  as  "My  Lord" 
and  in  writing  as  "The  Right  Honorable,  the 

Earl  of ."    An  earl's  wife  is  a  countess 

and  is  addressed  as  "My  Lady"  and  "Bight 
Hononble."  The  eldest  son  is  called  viecourU 
Iv   courtesy,  all  yout^r  sons   being   styled 


"Honorable."  The  daughter  of  an  earl  is 
entitled  to  have  "Lady"  prefixed  to  her  Chris- 
tian name. 

EARLY,  ur'li,  Jubal  Andibson  (1816-1894), 
a  prominent  Confederate  general  in  the  War 
of  Secession,  was  bom  in  Franklin  County,  Va. 
He  was  graduated  at  West  Point  in  1S37  and 
was  appointed  lieutenant  of  artillery,  but  re- 
signed in  order  to  study  and  practice  law,  and 
was  afterward  elected  to  the  Virginia  legisla- 
ture. He  opposed  secession  of  the  Southern 
staW  of  the  American  Union,  but  after  Vir- 
ginia joined  the  Confederacy  he  entered  the 
army  on  the  side  of  the  South  and  rendered 
conspicuous  service  at  the  first  Battle  of  Bull 
Run,  soon  after  being  promoted  to  the  rank 
of  brigadier-general  and  subsequently  major- 
general.  After  Lee  and  Jackson,  General 
Early  was  regarded  as  one  of  the  ablest  in  the 
Confederate  army.  At  the  close  of  the  war  he 
went  to  Canada,  but  returned  to  the  United 
States  to  resume  the  practice  of  law  in  1667. 
For  a  time  he  was  president  of  the  Southern 
Historical  Society.    He  died  in  Lynchbui^,  Va. 


I  AHTH,  iirth,  a  member  of  thi>  solar 
aysicm,  the  planet  inhabited  by  roan,  third 
ajnong  the  planets  in  distance  from  the  sun, 
Venus  and  Mercury  being  nearer.  It  is  at- 
tended by  one  satellite,  the  moon.  The  com- 
ponent parts  of  the  earth  are  a  gaseous  atmos- 
phere enveloping  the  earth's  crust ;  the  solid 
surface,  called  the  lilhotphere ;  the  surface 
waters,  called  oceans,  or  the  hydrosphere;  and 
the  eenlrotphere,  the  interior,  or  nucleus,  of 
the  earth  itaelf. 

To  account  for  the  origin  of  the  earth  many 
tbeoriea  have  been  advanced,  both  in  ancient 
and  in  modem  times.  The  best-known  of  the 
explanations  offered  by  modem  scientists  is  the 
nebular  hypothesis  of  Kant  and  Laplace.  The 
earth,  scewding  to  this  theory,  is  a  piirt  of  a 
system  which  was  originally  a  body  of  gaseous 
(nebulous)  matter.  Under  the  action  of  the 
fivce  of  gravity  this  matter  tended  to  take  a 
rotatiof  lobular  form.     As  the  mass  gradu- 


nlly  conlract.ed  pait.'^  of  it  \w\a  ihrown  off,  one 
after  another,  forming  the  earth  and  the  other 
planets.  Likewise  the  rapid  rotation  of  the 
planets  caused  portions  of  their  masses  to  be 
thrown  off,  forming  the  satellites. 

The  nebular  hypothesis  is  not,  however, 
accepted  by  all  scholars,  and  in  fact  is  giving 
way  to  the  newer  planelesimal  hypolkeeii. 
The  scientists  who  accept  this  theory  believe 
that  nebulae  consist  of  sH'arms  of  small  bodies, 
many  of  which  move  in  regular  paths  and  are 
really  tiny  planets,  whence  the  name  planet- 
esimal.  It  is  supposed  that  some  of  these 
revolving  bodies  are  brought  so  close  to  one 
another  that  they  are  gradually  collected  into 
a  number  of  large,  compact  mosses,  heat  and 
pressure  combining  to  weld  together  the  sep- 
arate parts  of  these  masses.  Continuing  to 
revolve  around  the  central  sun,  they  gather  up 
other  planetcsimals  and  so  form  planets.  The 
origin  of  our  solar  system  ^lui  Ci\  cA}cv»%  tt 
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explained  by  this  hypothesis,  which,  its  spon- 
sors say,  overcomes  various  difficulties  of  the 
Laplace  system. 

Form  of  the  Earth.  Though  in  popular  lan- 
guage the  earth  is  said  to  be  round,  like  a  ball, 
it  is  really  an  irregular  sphere,  slightly  flattened 
at  the  poles.  For  lack  of  a  better  word,  geog- 
raphers call  it  a  geoid;  this  word  is  of  Greek 
derivation  and  means  earthlike.  The  slight 
departure  from  rotundity  is  accounted  for  by 
the  rapid  motion  of  the  earth  while  in  a  more 
plastic  state.  Because  of  the  flattening  at  the 
poles  the  diameter  of  the  earth  from  pole  to 
pole  through  the  equator  is  shorter  than  that 
at  the  equator.  The  meter,  the  unit  of  linear 
measure  in  the  French,  or  metric,  system,  is 
exactly  one-ten-millionth  of  the  distance  from 
equator  to  pole. 

The  belief  of  the  ancients  concerning  the 
shape  of  the  earth  is  one  that  prevailed  for 
many  centuries  before  Columbus  made  his 
epoch-making  voyage  in  1492.  Ancient  people, 
as  do  primitive  races  of  to-day,  believed  that 
the  earth  was  a  flat  disk  of  land,  floating  on 
water  beneath  a  huge  inverted  bowl  of  sky 
which  met  the  water  at  a  distance  beyond  the 
measurement  of  man.  So  persistently  was  this 
belief  held  that  the  first  expedition  of  Colum- 
bus was  considered  by  large  numbers  of  people 
as  not  only  ridiculous  but  highly  dangerous; 
his  vessels,  they  said,  were  sure  to  fall  off  the 
earth  if  they  sailed  far  enough. 

It  is  not  true,  however,  that  no  one  before 
the  days  of  Columbus  knew  that  the  earth  is 
round.  That  fact  had  been  proved  before  the 
time  of  Aristotle  (d.  322  B.C.),  and  Aristotle 
himself  figured  the  circumference  of  the  earth 
at  40,000  miles.  A  more  accurate  estimate  was 
made  by  Eratosthenes,  a  Greek  of  Alexandria, 
in  200  B.C.;  he  figured  it  to  be  25,000  miles, 
which  is  only  101  miles  more  than  the  exact 
distance.  During  the  Middle  Ages,  however, 
the  knowledge  of  the  earth's  rotundity  seems  to 
have  been  lost  altogether ;  it  was  during  the  ex- 
ploration era,  which  began  in  the  closing  years 
of  the  fifteenth  century,  that  the  fact  was 
proved  beyond  all  doubt  and  became  a  perma- 
nently-established principle  of  geography.  The 
arguments  that  are  advanced — ^the  disappear- 
ance first  of  the  hull  of  a  vessel  as  it  sails  away 
from  harbor,  the  appearance  of  the  top  mast 
fint  aa  it  approaches  harbor,  the  circular  shadow 
.jteown  cm  the  moon  by  the  earth  in  times  of 
ive  their  culmination  in  the  greatest 
of  all,  that  men  have  actually  sailed 
"wth. 


Parts  of  the  Earth.  Returning  to  the  divi- 
sion of  the  earth  into  its  component  parts,  the 
first  to  be  considered  is  atmosphere,  or  air.  By 
means  of  atmosphere  all  plant  and  animal  life 
is  sustained,  for  both  plants  and  animals 
breathe.  The  atmosphere  envelops  the  globe 
in  the  form  of  an  intangible,  invisible  outer 
covering.  Its  depth  is  not  known,  but  we 
know  that  it  is  at  least  100  miles,  although  at 
that  height  it  is  not  at  all  dense.  When  peo- 
ple were  first  told  that  the  earth  is  traveling 
through  space  at  the  enormous  pace  of  66,000 
miles  an  hour  in  its  journey  roimd  the  sun, 
they  believed  that  if  that  were  true  the  world 
would  run  away  from  its  air.  They  did  not 
realize  that  the  atmosphere  was  an  integral 
part  of  the  earth's  system,  enveloping  it  com- 
pletely and  traveling  with  it  on  its  endless 
journey. 

The  atmosphere  bears  on  the  surface  of  the 
earth  with  a  pressure  equal  to  14.7  pounds  per 
square  inch;  that  is,  a  column  of  air  with  a 
base  of  one  square  inch  reaching  as  high  as 
the  atmosphere  extends  weighs  14.7  pounds. 
Its  average  thickness  is  believed  to  be  about 
as  stated  above,  but  it  is  so  much  denser  near 
the  earth  that  half  its  bulk  is  within  two  and 
one-half  miles  of  the  earth's  surface.  This  is 
readily  proved  by  those  who  ascend  high 
mountains;  the  higher  the  climber  goes  the 
more  rarefied  and  the  lighter  the  air  grows, 
imtil  breathing  becomes  a  matter  of  difliculty, 
as  there  is  not  enough  density  or  weight  in  the 
atmosphere  to  satisfy  the  lungs.  Aviators  who 
fly  at  extreme  heights  suffer  greatly  from  this 
cause. 

The  Solid  Cmst,  or  Lithosphere.  Under  the 
title  lithosphere  is  to  be  considered  the  outer 
crust  of  the  earth,  the  shell  which  encloses  the 
nucleus  of  the  earth.  It  is  from  this  shell  that 
we  derive  our  means  of  sustenance,  on  which 
we  grow  crops,  from  which  we  extract  gold, 
coal,  iron,  and  other  valuable  commodities.  It 
is  estimated  that  the  crust  of  the  earth  con- 
sists of  a  mass  of  solid  matter  whose  volume 
is  approximately  1,677,000,000  cubic  miles. 
Such  a  mass  is  entirely  beyond  human  compre- 
hension, and  worked  out  into  tons  would  be 
represented  by  210  followed  by  eighteen 
noughts.  The  average  volume  of  the  earth'a 
crust  has  a  density  of  5.5  times  that  of  water. 
The  earth  contains  a  great  store  of  heat  Tdiich, 
even  in  the  outer  crust,  causes  an  increase  in 
temperature  in  mines  and  wells  of  1**  F.  for 
every  sixty  feet  of  descent.  The  depth  to 
which  the  crust  has  been  penetrated  is  com* 
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paratively  slight,  the  deepest  mine  in  the 
world  not  exceeding  6,000  feet,  a  little  over  a 
mile.  This  depth,  however,  is  sufficient  to 
raise  the  temperature  almost  beyond  the  point 
of  human  endurance.  Scientific  ventilation 
counteracts  the  increase  in  heat  and  renders  it 
safe  for  men  to  work  even  at  such  a  depth. 

The  Oceans,  or  Hydrosphere.  About  three- 
fourths  of  the  earth's  surface  is  covered  by 
water— oceans  and  seas.  The  average  depth  of 
the  oceans  is  about  two  miles;  thus  the  vol- 
ume of  the  oceans  is  315,000,000  cubic  miles. 
This  is  about  %oo  part  of  the  entire  volume 
of  the  earth.  The  earth's  crust,  covering  the 
earth  to  a  depth  of  several  miles,  and  of  greater 
density,  has  a  mass  of  about  fourteen  times 
that  of  the  oceans. 

The  Earth's  Interior,  or  Centrosphere.  As  to 
what  the  center,  or  nucleus,  of  the  earth  is  com- 
posed  of,  opinions  vary ;  scientists  have  brought 
forth  many  theories.  One  thing  clearly  estab- 
lished b  that  the  density  of  the  interior,  or 
core,  of  the  earth  is  greater  than  that  of  the 
earth's  crust  which  rests  on  it.  Some  scientists 
maintain  that  the  center  of  the  earth  is  a 
molten  mass,  while  others  claim  that  this  can- 
not be  true,  as  the  pressure  of  the  crust  on  the 
nucleus,  or  center,  is  so  great  that  heat  far 
above  the  ordinary  melting  point  can  be 
resisted  under  such  pressure.  Increase  the 
pressure  on  iron  and  the  temperature  of  the 
melting  point  rises;  thus,  it  is  argued,  the  in- 
terior of  the  earth  may  hold  sufficient  heat  to 
melt  any  metal  at  the  siu'face,  but  not  suffi- 
cient to  melt  it  under  the  pressure  of  countless 
millions  of  tons  of  the  earth's  crust.  An  emi- 
nent English  scientist  maintains  that  the  earth 
is  solid  throughout,  rigid,  but  containing  gas- 
eous outlets  or  flaws  here  and  there  which,  by 
reducing  pressure,  permit  volcanic  escapes  and 
melting  of  matter  which  under  pressure  has  re- 
mained solid.  From  the  amount  of  pressure 
it  is  probable  that  such  flaws  cannot  exist  at  a 
depth  of  more  than  a  few  miles;  so  the  theory 
of  an  entirely  solid  nucleus  finds  wide  accept- 
ance among  scientists. 

The  heat  from  the  center  of  the  earth  con- 
Unually  escapes  through  the  crust  in  appre- 
ciable quantities.  It  is  estimated  that  the 
escaping  heat  would  be  sufficient  to  melt  a 
coating  of  one-fourth  inch  of  ice  all  over  the 
world,  OF  800  cubic  miles  of  ice  every  year. 
That  the  earth  is  shrinking  as  this  heat  escapes 
is  a  theory  advanced  by  many  scientists,  but 
h  would  take  thousands  of  millions  of  years 
to  flhrink  to  any  appreciable  extent. 


Weight  of  the  Earth.  Archimedes,  the  fa- 
mous Greek  mathematician,  was  so  proud  of 
his  invention  of  the  lever  that  he  exclaimed, 
"Give  me  a  place  to  stand  on,  and  I  will  lift  the 
earth."  At  first  thought,  the  task  of  the  man 
who  would  undertake  to  weigh  the  earth 
would  appear  to  be  hopeless.  Yet  the  earth 
has  been  weighed,  not  by  putting  it  in  the 
scales,  but  by  scientific  calculations  which  are 
equally  certain  in  their  results.  The  first  cal- 
culations of  the  earth's  weight  were  made  by 
observing  how  much  the  attraction  of  a  moun- 
tain caused  a  plummet  to  vary.  The  mountain 
could  be  measured  and  the  weight  calculated. 
From  the  proportion  of  the  mass  of  the  moun- 
tain to  the  earth,  the  weight  of  the  earth  was 
calculated,  the  result  being  expressed  in  figures 
absolutely  beyond  human  comprehension.  The 
figures  in  the  table  at  the  end  of  this  article 
accord  with  scientific  belief. 

Motions  of  the  Earth.  The  Annual  Revolu" 
lion.  In  common  with  all  planets  belonging 
to  the  solar  system  the  earth  moves  round  the 
sun  and  rotates  on  its  own  axis  at  the  same 
time.    Its  revolution  round  the  sun  is  com- 


Orbit  of  the  earth  and  of  the  three  other  "inner 
planets." 

pleted  in  about  365^  days,  our  common  year; 
the  precise  time  is  365  days,  9  hours,  9  min- 
utes, 9.3  seconds,  this  time  being  known  as  the 
sidereal  year.  The  path  of  the  earth  being  an 
ellipse,  with  the  sun  as  one  of  its  foci  (see 
Focus),  the  globe  is  not  equally  distant  from 
the  sun  at  all  times  of  the  year.  Its  least  dis- 
tance from  the  sun  is  89^97,000  miles ;  its  great- 
est distance,  92,963,000,  generally  expressed  in 
round  numbers  as  about  93  millions  of  miles. 
The  earth  travels  around  the  svm  ^\*  ^  ^s^ftft^ 
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of  about  nineteen  miles  per  second;  so  smooth  The  Earth  as  a  Clock.  No  mechanical  ap- 
is the  motion  through  space  and  so  slight  are  pliance  for  time-keeping  has  yet  been  invented 
the  variations  of  the  earth's  surface  in  pro-  which  can  compete  with  the  earth  in  the  unfail- 
portion  to  its  mass  that  no  billiard  ball  has  ing  regularity  of  its  motions.  Although  the 
ever  yet  been  made  with  less  proportionate  earth  is  subject  to  influence  of  gravity  from  the 
deviation  from  perfectly  "true"  motion.  other  planets  which  might  cause  variation,  such 

The  earth  is  nearest  to  the  sun  when  it  is  a  change  has  never  been  noted  to  any  appre- 

winter  in  the  northern  hemisphere;  when  it  is  ciable  extent,  and  it  would  take  probably  more  . 

simimer,  farthest  away  from  it.    This  at  first  than  twenty  centuries  to  alter  the  time-keeping 

appears  improbable,  yet  it  is  true.     It  is  not  qualities  of  the  earth  sufficiently  to  attain  a 

the  distance  from  the  sun  that  produces  cold;  result  capable  of  expression  in  fractions  of  a 

the  oblique  direction  of  the  sun's  rays  in  win-  second.    Such  is  the  poetic  "harmony  of  the 

ter,  due  to  inclination  of  the  earth's  axis,  pre-  spheres." 

vents  the  radiation  of  heat  over  the  northern  At  exactly  the  noon  hour,  when  the  sun  is 
surface.  From  the  earth  it  appears  as  though  on  the  meridian  at  Greenwich  Observatory, 
the  sun  were  also  describing  a  similar  circular  the  time  is  flashed  all  over  Europe;  in  Wash- 
path  through  the  heavens.  Hence  it  is  that  ington  the  time  ball  falls  at  the  instant  of 
one  group  of  stars  is  found  near  the  sim  at  noon  from  the  tower  of  the  naval  observatory, 
one  time,  and  another  group  is  near  it  at  and  the  telegraph  announces  the  time, 
another  date.  The  earth's  position  and  point  Magnetism.  One  of  the  most  striking 
of  view  have  changed,  however,  for  the  sun  features  presented  by  the  earth  as  a  whole  is 
remains  stationary.  its  magnetism.    The  earth  is  one  huge  magnet 

Daily  Rotation  of  the  Earth.    In  23  hours,  56  and  has  two  magnetic  poles,  which,  although 

minutes,  4.1  seconds  the  earth  makes  a  complete  near  the  geographical  poles,  do  not  coincide 

rotation  on  its  own  axis,  this  axis  being  in-  with  them.    The  north  magnetic  pole  was  lo- 

clined  to  the  plane  of  its  path  about  the  sun  cated  in  1905.    The  action  of  the  earth  as  a 

at  an  angle  of  23^°.    In  this  rotation  on  the  magnet  is  seen  when  a  magnetic  needle,  bal- 

axis  a  person  at  either  Pole  would  not  move,  anced  on  a  point,  remains  in  one  position, 

but  at  the  equator  he  would  be  whirled  safely  pointing  nearly  due  north  and  south.    On  this 

through  space  at  the  rate  of  about  1,000  miles  principle   the    compass,   which   renders   world 

per  hour,  for  the  equatorial  circumference  is  navigation  possible,  is  based, 

nearly  25,000  miles.    The  motion  of  the  earth  Some  Computations.     Scientists  agree  quite 

causes  the  sun  apparently  to  rise  towards  the  well,  in  spite  of  the  immensity  of  their  task, 

North  Pole  from  March  21  to  June  21,  until  it  on  certain  mathematical  facts  relating  to  the 

is  23^°  above  the  equator;  to  descend  towards  earth.     The  circumference  and  diameter  are 

the  equator  from  June  21  to  September  21 ;  known  and  measured  with  astronomical  instni- 

then  it  commences  to  sink  toward  the  South  ments  to  within  less  than  one-fourth  of  a  mile. 

Pole,  and  to  return  to  the  equator  about  March  One  proof  that  the  earth  is  slightly  flattened 

21,  the  vernal  equinox.  at  the  poles  is  that  at  Edinburgh,  Scotland,  a 

This  apparent  motion  of  the  sun,  in  reality  degree  is  longer  than  in  the  vicinity  of  Madras, 
the  motion  of  the  earth,  is  the  cause  of  the 

changes  in  seasons,  the   lengths  of  day   and  diameter  of  earth  at  equator  (miles).  ..7.926.692 

•  \.r       J   Ai-       •  •            J       XX-          f  xL  Diameter  througrh  the  poles  (miles) ...  .7,899.729 

mght  and  the  rismg  and  settmg  of  the  sun.  circumference  at  equator  (miles) 24,899.00 

Countries  lying  north  or  south  of  the  equator  Area  of  land  surface  (square 

have  equal  days  and  nights  twice  a  year,  at  the  miles)  55,641.102. 

equinox.    The  earth  is  divided  by  imaginary  ^^  °'  ^^^^'^^  ^^^  «^  (square 

».          ..        ,.       ..                               .            ^•*u-  miles)    141.833.882. 

lines  mto  dimatic  sones,  or  regions.     Withm  ^otal  of  the  earth's  surface 

the  limits  of  23%*  of  the  North  and  South  (square  miles)    196.974.984. 

poles  are   the  Arctic  and  ArUarctic   circles;  Weight  of  earth  and  at- 

witfain  33%*  on  each  side  of  the  equator  lie  mosphere  (tons)  ..8.338.112.909.800.000,000. 

---_.-  ^                 J  ^       .                 ,  Proportionate  density  of  water  and  solid 

jpg  tnqpies  of  Cancer  and  Capricorn,  embrao-  matter lto55 

jb0  torrid  zone.    Between  the  tropics  and  Nearest  approach  to  the  sun 

lie  the  north  and  south  tevp-  (miles)  89.897,000. 

,the  area  of  the  world's  culture  Farthest  distance  from  the  sun 

wherein  aU  man's  irreatneas  ^™"®^^  M.m.O00. 

wnerein  au  mans  greatness  length  of  a  degree  of  laUtude  at 

poles   (miles)    .•ff.407 
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Length  of  a  degrree  of  latitude  at 

equator  (miles)    68.704 

Cubic  contents  of  earth 

(cubic  miles) 269.914,035,515. 

J.R. 

Consult  Reade's  The  Evolution  of  Earth  Struo- 
ture;  Bonney's  The  Story  of  Our  Planet 

Related  Svbjeets.  For  age  of  the  earth,  see 
Qboloot;  for  manner  of  reckoning  time,  IX)NOX- 
TUDB  AND  Time;  for  relation  to  other  planets, 
Solar  Ststkm  and  Astronomt.  The  article 
Gboorapht  with  its  list  of  related  subjects  may 
also  be  consulted,  and  the  following  topics  will 
be  found  especially  helpful : 

Air  Latitude 

Antarctic  Circle  Longitude 

Apsides  Meridian 

Arctic  Circle  Moon 

Axis  Nebular  Hypothesis 

Chart  Ocean 

Climate  Oceanography 

Degree  Perigee 

Earth  Currents  Physical  (Geography 

Earthquake  Pole 

Ecliptic  Sky 

Equator  Solstice 

Eqtdnoz  Tides 

Globe  Tropics 

Gravitation  Zodiac 

Hemisphere  Zone 

Hydrography 

SARTH  CUR 'RENTS.  It  has  been  found 
that  telegraph  lines  in  which  the  circuit  is 
completed  by  the  earth  are  traversed  by  natu- 
ral electric  currents  which  sometimes  become 
strong  enough  to  interfere  with  the  proper 
workixig  of  the  line.  These  currents  have  been 
named  earth  currents.  The  earth  currents  are 
alwasra  connected  with  magnetic  disturbances 
in  the  earth,  and  when  they  are  strong  they 
are  accompanied  by  brilliant  appearances  of 
the  aurora  borealis.  The  view  which  is  now 
generally  accepted  by  men  of  science  is  that 
both  the  earth  currents  and  the  magnetic  dis- 
turbances are  caused  by  electric  currents  in 
the  upper  regions  of  the  atmosphere,  and  that 
these  currents  are  also  responsible  for  the 
appearance  of  the  aurora  borealis.  See  Mag- 
netism; Aurora  Borbaus. 

SARTH' QUAES y  a  shaking  of  the  groimd 
caused  by  disturbances  within  the  earth,  is  a 
phenomenon  about  which  there  is  little  scien- 
tific knowledge.  Only  within  the  last  three- 
quarters  of  a  century  has  there  been  systematic 
study  of  the  causes,  characteristics  and  effects 
of  earthquakes.  (More  about  this  study,  called 
Beiamologyf  ^^^  ^  found  in  the  article  Seis- 

ICOOBAPH.) 

Earthquakes  are  in  some  places  more  fre- 
quent than  storms.    In  Japan,  between  1885 
and  1892,  about  three  shocks  a  day  were  re- 
190 


corded.  Most  earthquakes  are  perceived  only 
with  the  aid  of  a  detecting  and  recording  instru- 
ment, the  seisThograpk,  When  they  are  violent, 
the  damage  is  never  great  unless  densely-popu- 
lated regions  are  affected;  even  then  it  is  often 
due  more  to  resulting  fire  or  waves  from  the 
sea  than  to  the  shaking  of  the  earth  itself.  At 
San  Francisco,  in  1906,  fire  was  the  chief  de- 
stroyer; at  Lisbon,  in  1755,  the  sea. 

An  earthquake  travels  through  the  ground  in 
waves  usually  but  a  very  small  fraction  of 
an  inch  in  width.  Waves  with  a  motion  up  and 
down  of  half  an  inch,  or  of  an  inch  to  and 
fro,  are  destructive.  In  soft  land  made  by 
rivers  or  by  man,  they  grow  larger;  thus  at 
Valparaiso,  Chile,  in  1906,  steel  frame  buildings 
on  made  land  collapsed,  while  ordinary  houses 
built  on  rock  suffered  but  slightly.  Following 
the  example  of  Japanese  seismologists,  engi- 
neers are  learning  to  construct  buildings  and 
bridges  capable  of  withstanding  earthquake 
waves  of  the  usual  intensity.  One  quake  in 
Japan,  however,  is  claimed  to  have  had  a  wave 
movement  of  nearly  a  foot,  which  no  practical 
type  of  building  could  withstand.  Quakes 
under  the  sea,  of  which  there  are  many,  pro- 
duce waves  of  water  too  small  to  wreak  dam- 
age unless  they  reach  shallow  water,  where 
they  sometimes  roll  to  a  height  of  thirty  or 
forty  feet. 

Causes.  Most  earthquakes  are  believed  the 
result  of  changes  in  the  earth's  crust,  usually 
the  extension  of  old  or  the  formation  of  new 
faults  (see  Fault).  After  the  California  earth- 
quake of  1906  it  was  found  that  along  a  pre- 
viously-known fault  nearly  300  miles  long  the 
strata  had  shifted  horizontally  from  seven 
to  twenty-one  feet,  and  vertically  from  one 
to  three  feet.  The  usual  points  of  origin  for 
the  disturbance  are  estimated  to  be  from  ten 
to  twenty  miles  beneath  the  surface.  A  sec- 
ond class  of  shocks  is  ascribed  to  volcanoes. 
Its  waves  travel  only  a  few  miles,  while  those 
from  the  first  variety  sometimes  extend 
aroimd  the  world.  A  few  minor  earthquakes 
are  thought  to  be  due  to  the  collapse  of  the 
underground  caves. 

The  accompanying  map  shows  that  nearly 
all  the  great  earthquake  regions  are  in  volcanic 
areas.  Some  scientists  infer  from  this  a  com- 
mon origin  for  the  two,  namely,  the  explosion 
of  steam  generated  in  the  interior  of  the  earth 
through  the  overheating  of  rocks  containing 
water.  But  because  the  majority  of  the  earth- 
quake regions  are  those  particularly  liable  to 
shifting  strata— lofty  ran^<&d,  ^  \}li^  "^lE^ibi^^s^^ 


EARTHWORM 


THE  ZONES  OF  RARTHQUAKE8  AND  VOLCANOES 

or  where  luouataina  rise  alniDst  directly  out  of 
a  deep  sea,  as  on  the  west  coast  of  the  two 
Americas — moat  scientiats  prefer  the  theory  of 
fracture  and  faults.  But  for  these  laat  there 
seems  to  be  no  logical  explanation,  unless  it 
be  the  constant  shrinkage  of  the  earth's  crust 


iaam.  18S7  ;  a  very  severe  shock  Id  an  unpopu- 

Consult  Russell's  Votcanoet  of  Korlh  AmsHoo. 

EARTH'WORM,  AVGLEWORH,  or  FISH- 
WORH,  a  creeping,  ahiny-skinned,  light  red- 
brown  worm,  popularly  known  as  a  fav0fil« 


Second  heart 
Lateral  blood  t 
Ventral  blood  V 
Body  wail 


from  cooling  of  the  core  beneath.  As  a  matter  '>»<('  ^or  the  fisherman.  How  many  know,  how- 
of  fact,  the  most  severe  shocks  occur  in  young  ^^'^'-  '**  value  in  the  wonderful  workings  (rf 
mountain  ranges,  as  these  are  commonly  re- 
gions of  uplift.  This  is  true  in  the  Western 
Highland  region  of  the  American  continent  and 
also  of  the  chain  of  islands  off  the  east  coast 
of  the  Asian  continent.  Earthquakes  are 
about  aa  frequent  in  the  Appalachian  highlands 
and  the  Atlantic  coast  region  as  in  the  Pacific 
coMt  region,  but  they  are  so  feeble  that  one 
rarely  feela  the  shock. 

Seismology.  Besides  a  better  knowledge  of 
how  to  build  in  aSected  areas,  the  benefita 
hoped  fur  from  the  scientific  study  of  earth- 
quakes are  a  meana  of  foretelling  them  and  an 
acquaintance  with  those  portions  of  the  sea 
to  be  avoided  in  laying  submarine  cables.  As 
most  great  shocks  are  preceded  a  few  days 
earlier  by  minor  shocks,  the  first  task  does  not 
seem  impossible. 

Great  Earthquakes.     Following  is  a  list  of 
the  most  violent  carthquakea  of  recent  times, 
arranged  in  order  of  their  destructiveness : 
Messina,  1908  ;  TS.4S3  lost,  city  destroyed 
Calabria  and  Sicily.   1TS3;  SO.DOO  lost 
Lisbon,   175a:  40,000  lost,  buse  sea  wave 
Charleston,  1SS4:  most  of  city  destroyed 
Kangra.  India.  1906:  20.000  lost 
Valparaiso,  Chile,  ISOC;  great  havoc  from  tire 
KinsKlon.  Jamaica.  190T  ;  wave  and  Are 
San  J^ranclsco,  1908;  city  swept  by  Are 


CROSS  SECTION  OP  AN  EARTHWORM 

1.  Mouth  ?.  Intestine 

2.  Pharynx  a   CTmt  tuupt 
i.  Beelnntng  of 

.  oesophaKUB 
*,  Knd  of  oesophaKua    i 

S.  O  lizard 

nature?  The  burrows  it  makes  in  the  Boil 
where  it  lives  admit  air  and  nun  to  the  euth 
and  make  it  more  mellow,  and  thcae  same  bur> 
rows  make  convenient  paths  tot  the  little  roots 
of  valuable  plants. 

Darwin  says,  "The  plough  is  one  of  the  most 
ancient  and  most  valuable  of  man's  inventions; 
but  long  before  he  existed  the  lasd  m*  in 
fact  regularly  ploughed,  and  still  ctMitinuea  to 
be  thus  ploughed,  by  earthworms."  Tliey  re- 
duce irregularities,  and  eventually  bury  stones 
and  other  objects;  and  by  depositing  little 
heaps  of  digested  food  on  the  surface  of  the 
earth  add  about  one-fiftieth  of  an  inch  m 
to  the  soil. 


EASWIG  IS 

The  earthworm  belongs  to  the  group  of 
true  worms;  it  is  a  wonn  which  never  changea 
into  a  beautiful  butterfly,  moth  or  miller,  as 
do  some  so-called  worms,  but  which,  from  the 
time  of  hatching  from  the  egg,  is  always  a 
cylindrical  animai,  with  body  of  many  seg- 
ments, an  animal  which  cannot  see  or  bear,  yet 
which  has  a  nervous  system  sensitive  to  light 
and  odor.  The  earthworm  feeds  at  night  on 
vegetable  and  animal  matter,  and  it  has  been 
discovered  that  it  is  especially  fond  of  cab- 
bage, celery,  raw  fat  meat  and  onions.  Nearly 
1/XKI  species  are  found,  in  all  but  the  coldest 
and  driest  regions  of  the  earth.  They  range 
from  one-twenty-fifth  of  an  inch  in  length  to 
as  much  as  three  yards.  They  move  by  means 
of  a  double  row  of  bristles  on  the  under  side 
of  the  body,  and  by  contractions  by  means  of 
two  sets  of  muscles,  one  lengthwise  of,  the 
other  circling  around,  the  body.  Their  eggs 
are  laid  in  a  hard  capsule  about  the  siie  of  a 
mustard  seed ;  some  of  these  are  eaten  by  the 
young  which  hatch  from  others.  Earthworms 
need  moisture  and  die  if  through  circum- 
stances they  are  left  on  diy,  hard  substances 
from  which  they  cannot  escape.  tts. 

Consult  Beddard'B  EorlAujorm*  and  Their  Al- 
Hu;  Sedffwick  and  Wllnon's  BiologVi  chapter  on 
"Earthworms. ' ' 

BAK'WIO,  the  popular  a 
beetlelike   insects.      They   i 


EARWIGS 
(a)  Female;  (b)  male.    About  Ave  times  n 


e  it  was  believed  that  they  creep  into  the 
ean  of  sleeping  peraona.    Although  the  destruc- 
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tion  of  fruit  and  flowers  has  been  attributed  to 
earwigs,  they  are,  on  the  other  hand,  really 
helpful  in  the  destruction  of  thrips,  snails  and 
caterpillarB,  on  which  they  feed  at  night. 
Their  upper  wings  are  short  and  leathery,  the 
lower  ones  are  gauzelike.  Their  feelers  (anten- 
nae) are  long  and  delicate.  On  the  abdomen  is 
a  strong  pair  of  pincers,  the  use  for  which  has 
not  been  discovered.  Earwigs  are  found  under 
stones,  in  decayed  bark  of  trees  and  in  moist 
places  in  parts  of  most  European  countries. 
In  the  United  States  they  are  found  only  in 
the  Southern  states  and  on  the  Pacific  coast. 
Several  small,  many-legged  insects  (centipedes) 
are  also  called  earwigs  in  the  United  States. 
See  Centipede. 

EASEHBNT,  eet'ment,  a  legal  term,  mean- 
ing an  acquired  right  which  the  owner  of  one 
piece  of  land  has  to  the  use  and  enjoyment  for 
a  particular  purpose  of  adjoining  land  which 
tielongs  to  another  person.  Easement  rights 
are  not  numerous,  but  they  include  such  well- 
known  rights  as  the  right  of  way,  the  right  of 
having  access  to  air  and  light,  the  right  to 
maintain  drains  or  dams  or  aqueducts  upon 
an  adjoining  property.  Easements  are  rights 
belonging  to  the  land  and  are  alienable  or 
inheritable  with  the  land.  An  easement  may 
arise  either  by  grant,  by  prescription  (that  is, 
by  immemorial  usage),  by  implication,  or  by 
necessity.  The  last-named  arises  when,  for 
instance,  one  buys  a  piece  of  land  or  premises 
that  are  shut  off  on  all  sides  from  access  to 
the  highway.  There  is  a  reasonable  presump- 
tion that  the  owner  of  the  landlocked  lot  in- 
tended to  convey  to  the  buyer  the  right  of 
way  over  his  remaining  land. 

EAST  CHICAGO,  Ind.,  in  Lake  County,  is  a 
manufacturing  city  on  the  southwestern  shore 
of  Lake  Michigan,  nineteen  miles  south  and 
east  of  the  business  center  of  Chicago.  It  is 
in  what  is  known  as  the  Calumet  region,  which 
is  rapidly  developing  into  one  vast  industrial 
city.  East  Chicago  is  joined  on  the  west, 
south  and  east  by  Whiting,  Hammond  and 
Gary,  among  which  there  is  an  interchange  of 
labor  and  trade  regardless  of  city  boundary 
lines.  The  population  of  this  entire  commu- 
nity is  approximately  100,000.  The  population 
of  East  Chicago  m  1910  was  19,098  and  in 
1910  it  was  28,743.  About  eighteen  per  cent 
of  the  inhabitants  are  Americans,  thirty  per 
cent  are  Poles,  twelve  per  cent  are  Bulgarians, 
and  the  remainder  are  of  almost  every  other 
nationality. 

East  Chicago  is  on  the  main  linea  o^  "Cbfe 
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New  York  Central,  the  Pemuylvaiua,  the  Bal- 
timore &  Ohio,  the  Wabaab,  the  Perc  Mar- 
quette and  the  Chicago,  Lake  Shore  &  South 
Bend  railroads.  Three  belt  roads  connect  with 
evei^  railroad  entering  Chicago.  Three  elec- 
tric lines  extend  to  Chicago.  The  ladisna 
Harbor  ahip  canal,  croaaed  by  a  number  of 
bascule  bridges,  extends  from  a  harbor  SOD  feet 
wide  and  twenty-fvo  feet  deep,  protected  by 
a  modem  rubble  breakwater,  south  from  Lake 
Michigan  to  the  Calumet  River. 

The  unsurpassed  shipping  and  transporta- 
tion facilities  of  East  Chicsgo  have  made  it  a 
center  of  iron  and  steel  manufactories,  which 
produce  almost  every  kind  of  article  from  a 
bolt  to  a  locomotive.  Other  important  manu- 
factures are  foundiy  products,  cement,  lum- 
ber, boilers,  chemicals,  fire  brick,  soap,  liquid 
air,  conduits,  hay  and  cotton  presses  and  auto- 
mobile trucks,  the  total  annual  value  of  man- 
ufactured products  beii^  over  $41,CNXI,000.  The 
city  has  a  city  hall  erected  in  1907  at  a  cost  of 
$68,500,  two  Carnegie  libraries  and  six  banks. 
In  1917  a  movement  was  inaugurated  to  join 
the  city  with  Gary  and  Indiana  Harbor  into 
one  great  city,  under  the  commission  form  of 
government.  lcuc  c. 

EASTER,  ees'ter.    When  life  is  slowly  bursts 
ing   forth   anew   in  springtime   in    woods,   in 
parks,  in  gardens — when,  as  George  Macdon- 
ald  says,  in  his  Songt  o/  the  Spring  Days, 
The  holy  spirit  of  the  Spring 
Is  working  Bllently. 
—then  cornea  the  holy  festival  called  Easter, 
observed  in  many  branches  of  the  Christian 
Church   to   commemorate   the   resurrection   of 
Christ. 

Many  customs,  beautiful  and  quaint,  have 
been  and  still  are  observed  in  churches  and  in 
homes  as  an  expression  of  joy  because  Christ 
rose  from  the  dead.  Churches  have  special 
services  for  this  closii^  of  the  forty  days  of 
Lent  (which  see),  and  Sowers  of  white,  espe- 
cially Easter  lilies,  decorate  the  altars  as  a 
sign  of  purity  and  light.  The  sending  of 
Easter  eggs  is  a  custom  thought  to  have  origi- 
nated with  the  Persians,  the  e^s  being  sym- 
bols of  new  life.  Coloring  them  red  symbolises 
the  blood  of  redemption;  other  colors  have  no 
special  Bignilicaiice. 

The  name  Easter  comes  from  the  Anglo- 
Saxon  Eostre,  a  goddess  of  light  or  spring 
whose  festival  was  celebrated  in  April.  The 
name  of  the  festival  in  Greek,  French.  Italian 
and  most  other  langu^ea  is  taken  from  the 
^^•^ew  peaaeh,  meaning  paasover,  as  by  the 


Suggestive  Programs  for 
Easter 

I  tliink  of  the  sarden  ufter  the  rnln ; 
And  hape  to  my  heart  comes  singing. 
"At  mom  the  cherry  hlooms  will  tie  white. 
And  the  Easter  bells  be  rlngtng." 

I 

Song,  "Came,  ye  sainti" Kelij/ 

Readii«,  The  First  Easter,  Luke  XXIV 

The  Saster  Flower PAi/(ip«  firoofc 

E^ssay,  What  the  Name  "Etuter''  Means 

Naturc't  Easter  Music Luey  Larcom 

Essay.  The  Easter  LUy 
The  Song  oj  the  Lilies. .  .Lucy  Wheelock 
Essay.  Signs  of  New  Lije  in  Nature 
How  the  Date  /or  Eatlcr  I»  Determined 

The  Voice  of  Spring Hernaiu 

Essay,  How  the  Bulferfiy  Symboluea 
the  Easter  Lesson 

The  Spring  la  Here Bryanl 

The  Year's  at  the  Spring Browning 

II 

Song,  Chriat  the  Lord  Is  Risen  To-day 

Wesley 

Essay.  The  True  Sii/nifieance  of  Easter 
The  Lily  of  the  Jtesurreclion 

liuey  Larcom 

The  First  Enster,  John  XX.  1-18 

At  Easier  Time Lticy  Wheelock 

Essav.  The  Easter  Lesson  as  Shown  by 

a  Bulb 

Spnng   Longfeltow 

Essay,  How  Wc  Obserue  Easter 
Essay,   How   the   Andenta   Accounted 

for    the   New   Life   in   JVofure— the 

Sto^^■  of  Proaerpina 
EssBv.  The  Return  of  the  Birds 
April    Whittier 
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I  it  was  considered  a  continua- 
tioQ  of  the  feast  of  the  Passover  at  which  the 
paachftl  lamb,  sjrmbol  of  Chriat,  was  sacrificed. 

The  Awin^i  Date.  The  proper  time  for  cele- 
brating Easter  was  long  in  dispute  in  the 
Christian  Church.  The  Christians  of  the  East 
fint  held  Easter  on  the  fourteenth  of  Nisan 
(corresponding  to  April),  the  day  on  which  the 
Jewish  Passover  fell  (see  Passover).  The  ma- 
jority of  the  Church,  however,  celebrated  it  on 
the  Sunday  after  that  day.  Finally  the  Coun- 
cil of  Nice,  in  a.d.  325,  fined  Easter  as  Sunday, 
the  first  one  after  the  full  moon  which  ap- 
pears on  «-  next  after  March  21.  By  "full 
moon"  is  meant  the  fourteenth  day  of  the 
calendar  moon.  If  the  moon  is  full  March 
31,  and  should  that  day  be  Saturday,  March 
23  would  be  Easter;  that  is  the  earliest  date 
on  which  it  could  fall,  llie  latest  date  for 
Easter  would  be  April  26;  that  would  be  the 
date  if  the  moon  should  full  on  Monday, 
March  20.  m.8. 

EASTEB  LILT,  a  fragrant,  trumpet'^haped 
fiower  of  waxy  whiteness.  It  stands  ovit  hori- 
■ontally  on  stately  stems  from  a  background 
of  ibundant  foliage,  and  not  only  graces  church 


THE  EASTER  LILT 
0  Risen  Chrlrt !    O  Eaater  Flower! 
How  dear  Thy  Grace  has  grown  ! 
Btom  Bant  to  West,  with  loving  power. 
Hake  all  the  world  Thine  own, 

Pbilufs  Bbooeh  :  The  Eatter  Flousr. 

*''*i»  at  Easter  time  but  decorates  the  monu- 
f'^'ita  of  soldiers  on  Memorial  Day  and  lends 
'*■  fceauty  to  Christmas  festivals. 

Until  early  in  the  nineteenth  century  the 
**adonna  lily  of  Southern  Europe  was  used 
7^  AoHhcan  florists  for  the  Easter  lily.  But 
"  Dlomning  was  so  uncertain,  blossoms  often 
~^  qrpearing  until  several  weeks  after  Eaater, 
**'•*  new  species  were  introduced  from  China, 
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Japan  and  Bermuda.  The  Japanese  and  Chi- 
nese species,  when  grown  in  the  open  ground, 
bloom  later  than  the  Bermuda  variety,  their 
flowers  appearing  in  June  or  July.  Raised  in 
hothouses,  however,  they  can  be  forced  for 
Easter  blooming,  and  the  flowers  are  more 
substantial  than  those  of  the  Bermuda  lily. 

It  will  be  noticed  that  Easter  lilies  oBered 
by  fiorists  are  usually  without  anthers  and 
often  without  stamens.  Those  parts  of  the 
flower  are  removed  to  keep  the  blossom  white 
and  free  from  pollen;  fertilisation  being  pre- 
vented, the  flower  lives  longer  than  otherwise 
would  be  the  case. 

EASTHAHPTON,  Mass.,  a  manufacturing 
town  in  Hampshire  County,  situated  southwest 
of  the  geographical  center  of  the  state,  four 
and  one-half  miles  southwest  of  Northampton. 
The  New  York,  New  Haven  &  Hartford  and 
the  Boston  &  Maine  railways  provide  trans- 
portation service,  and  trolley  lines  esctend  north 
and  south.  The  first  settlement  was  made  in 
1065;  it  was  incorporated  as  a  district  in  178S 
and  as  a  town  in  1800.  In  IS16  the  population 
was  10,360,  an  increase  of  1^36  since  I91D.  The 
area  exceeds  fourteen  square  miles. 

Easthampton  is  engaged  in  making  buttons, 
nibber  and  electric  goods,  drop  forgings,  cotton 
goods  and  yams,  and  has  one  of  the  largest 
dyeing  and  merceriiing  plants  in  the  United 
States.  Beside  its  public  schools  and  library 
the  town  has  Williston  Seminary,  one  of  the 
oldest  preparatory  schools  for  boys  in  New 
England.  This  school  was  founded  in  1811  by 
Samuel  and  Emily  Graves  Williston,  who  built 
up  in  Easthampton  the  industry  of  covering 
buttons  with  cloth.  J.B. 

EAST  IN'DIA  COHPAHY,  a  trading  com- 
pany formed  in  1590  in  London  and  given  by 
the  British  government  what  was  practically  a 
monopoly  of  the  trade  with  India  and  the  East. 
The  first  charter,  granted  by  Queen  Ebsabeth, 
conferred  on  it  sole  rights  of  trading  in  the 
countries  specified,  for  a  term  of  fifteen  years. 
The  company  was  by  no  means  rich,  for  at 
first  the  stockholders  advanced  money  to  de- 
fray the  expenses  of  the  voyages,  which  were 
not  very  successful.  James  I  renewed  the 
charter,  and  the  company  was  reorganised  with 
a  capital  of  $2,000,000,  which  was  later  in- 
creased to  16,000,000.  Under  the  new  charter, 
the  company  not  only  bad  exclusive  trading 
rights,  but  was  empowered  to  seise  and  con- 
fiscate ships  and  godds  of  other  traders  of  any 
nationality. 

From  the  point  of  view  oi  \;ni^n%  uiA  ite^^ 
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oping  commerce,  the  company  performed  serv- 
ices that  were  of  benefit  to  the  world.  Political 
rights  were  soon  assumed,  however,  and  the 
agents  of  the  company  not  only  interfered  in 
Indian  affairs,  but,  in  the  vicinity  of  their 
trading  posts,  endeavored  to  direct  them.  The 
French  also  were  strongly  established  in  the 
Eastern  market;  clashes  between  the  em- 
ployees of  the  East  India  Company  and  French 
companies  were  frequent,  and  these  eventually 
led  to  open  warfare.  The  troops  organized  by 
the  British  company  defeated  the  French  and 
their  native  allies  and  finally  Clive,  by  his 
victory  at  Plassey,  laid  the  foundation  of  a 
great  Indian  empire. 

Trade  with  India  was  thrown  open  to  all 
British  subjects  in  1813.  The  company  re- 
tained exclusive  rights  to  the  Chinese  trade, 
but  the  king  was  empowered  to  direct  their 
political  and  legislative  activities  in  India.  In 
1857  the  company  foimd  itself  unable  to  cope 
with  the  terrible  Sepoy  Rebellion  (which  see), 
and  the  a£Fairs  .of  India  were  placed  in  the 
hands  of  the  British  government. 

The  East  India  Company  served  the  world 
as  pioneers  and  blazed  the  trails  to  new  fields 
of  commerce.  By  them  the  wealth  of  the 
Indies  was  revealed,  and  the  eyes  of  the  com- 
mercial world  were  turned  Elastward.  It  might 
be  said  that,  indirectly,  the  East  India  Com- 
pany was  responsible  for  the  building  of  the 
Suez  Canal,  as  its  traders  were  among  the  first 
to  point  out  the  great  advantages  to  be  reaped 
by  quicker  routes  for  trading  with  India  and 
the  Far  East.  F3Tj\. 

EAST  INDIES,  in'diz,  in  its  broadest  sense 
the  name  applied  to  the  southeastern  part  of 
Asia,  including  India,  the  Malay  Peninsula  and 
the  islands  of  the  Malay  Archipelago,  together 
with  the  Philippine  Islands.  It  is  customary 
to  speak  of  the  islands  of  this  region  as  the 
Easi  India  Islands,  and  the  Dutch  possessions 
of  the  Malay  Archipelago  as  the  Dutch  East 
Indies.  The  name  Indies  originated  in  the  fif- 
teenth century,  and  it  was  in  an  effort  to  find 
a  shorter  route  to  these  lands  that  Columbus 
discovered  America.  Believing  the  newly-dis- 
covered islands  of  the  western  hemisphere  to 
be  the  extreme  western  parts  of  the  Indian 
region,  the  name  Indies  was  given  to  them. 
Later  they  and  the  eastern  lands  were  distin- 
guished as  East  and  West  Indies. 

EAST  INDIES  y  Dutch,  the  name  collec- 
tively given  to  the  islands  in  the  Malay  Archi- 
pelago, owned  by  Holland.  They  include  Java, 
Sumatra,  Madura,  Biiiiton,  Celebes,  the  Moluc- 


cas, Bali,  Riau  Lingga,  parts  of  Timor,  Borneo 
and  Papua,  and  numerous  smaller  islands.  The 
total  area  is  estimated  at  739,559  square  miles, 
or  nearly  three  times  that  of  Texas  or  of  the 
province  of  Alberta.  Politically  they  are 
divided  into  two  main  divisions,  known  as 
Java  and  Madura,  and  Outpost  Provinces. 
The  colony  as  a  whole  is  administered  by  a 
governor-general  sent  from  The  Hague,  assisted 
by  a  council.  The  capital  is  Batavia,  with  a 
population  of  138,551  in  1911.  Population  of 
the  colony,  estimated  at  48,000,000  in  1912. 

EAST  LIVERPOOL,  Ohio,  the  most  impor- 
tant porcelain  and  pottery  center  in  the  United 
States,  situated  in  Columbiana  County  and  on 
the  Ohio  River,  near  the  eastern  border  of  the 
state.  Pittsburgh,  Pa.,  is  forty-four  miles 
southeast,  and  Wheeling,  W.  Va.,  is  fifty  miles 
south.  Railway  transportation  is  provided  hy 
the  Pennsylvania  Lines.  Freight  packet  lines 
connect  with  all  important  ports  on  the  Ohio 
River,  and  interurban  electric  lines  communi- 
cate with  cities  north,  east  and  south.  Chester 
and  Newell,  W.  Va.,  across  the  river,  are  con- 
nected with  East  Liverpool  by  bridges.  In  its 
population  of  22,586  (1916)  Americana  pre- 
dominate, but  English,  Scotch,  Irish  and  Ger- 
mans form  a  considerable  number;  the  figure 
given  shows  an  increase  of  2,199  since  1910. 
The  area  of  the  city  is  about  three  square 
miles. 

Owing  to  the  extent  of  its  pottery  industiy. 
East  Liverpool  is  locally  known  as  the  3to#aroE> 
shire  of  America,  There  are  over  thirty  pot- 
tery works  in  the  city;  their  products  include 
white  granite,  terra-cotta,  yellow  and  Rocking- 
ham wares.  Dinner-ware,  floor  tile,  electrical 
supplies  and  toilet  wares  are  manufactured  by 
the  porcelain  plants.  There  are  also  flint  mills. 
glass  works,  foundries  and  machine  ahops. 
Natural  gas  furnishes  light  and  fuel.  Tbit 
principal  buildings  of  the  city  are  the  Federal 
building,  erected  at  a  cost  of  neariy  $160,000; 
a  $150,000  high  school;  a  $70,000  New  EUo* 
Temple,  a  $70,000  I.  O.  O.  F.  buUding  and  the 
Potters*  Savings  and  Loan  Building,  which  ooet 
$100,000.  The  library  was  a  $50,000  gift  of 
Andrew  Carnegie. 

East  Liverpool  was  settled  in  1798  and 
named  Saint  Clair,  in  honor  of  General  Arthur 
Saint  Clair  of  Revolutionary  fame.  Early  in 
1802  the  name  was  changed  to  FawcettsiowD, 
and  in  1816  to  Liverpool.  In  1834  it  was  incor- 
porated as  a  village,  when  it  received  its  pras* 
ent  name.  The  first  pottery  waa  built  on  tht 
banks   of   the   Qhip   River,  by  the 
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Brothen;  this  plant  was  swept  away  by  the 
flood  of  1852  and  was  not  rebuilt. 

SASTONy  eea'tun,  Pa.,  an  important  shipping 
point  in  the  eastern  part  of  the  state,  a  manu- 
facturing dty,  and  the  county  seat  of  North- 
ampton County.    It  is  situated  on  the  Dela- 
ware River,  which  forms  the  eastern  boundary 
of  the  state,  at  the  point  where  it  receives  the 
waters   of   the    Lehigh   River.     Allentown   is 
seventeen    miles    southwest,    Philadelphia    is 
sixty-nine  miles  south  and  New  York  City  is 
seventy-four  miles  east.    The  Central  of  New 
Jersey;  the  Delaware,  Lackawanna  &  West- 
em;  the  Lehigh  Valley,  and  the  Pennsylvania 
lailroads  serve  the  city,  and  interurban  trolley 
lines  connect  with  adjacent  cities  and  towns, 
saving  200,000  people.    Bridges  connect  with 
PhiUipsburg,  across  the  Delaware  River,  and 
with  South  Easton,  on  the  opposite  shore  of 
tlie  Lehigh.    All  nationalities  are  represented 
in  the  population,  which  increased  from  28,523 
in  1910  to  30,530  in  1916.    The  area  of  the  city 
CKeeds  three  square  miles. 

EsBton  is  located  in  the  picturesque  valley 
<rf  the  Delaware  and  Lehigh  rivers,  bordered  by 
lugged  hills,  on  the  slopes  of  which  the  newer 
Kction  of  the  city  is  built.  The  older  part 
^  a  central  public  square,  and  many  of  the 
^loildingB  were  constructed  before  the  Revolu- 
^K«ary  War.  The  city  has  a  $75,000  Federal 
^<iing,  a  $75,000  Carnegie  Library,  handsome 
^^  buildings  constructed  at  a  total  cost  of 
^/)OOjOOO,  and  three  hospitals.  Lafayette  Col- 
'^i  Park  Academy  and  two  business  colleges 
*9plement  the  public  school  system. 

"^  region  surrounding  Easton  is  known 
*  ^  great  cement  belt,  but  it  is  also  rich  in 
°^P<)>it8  of  slate,  iron  ore  and  anthracite  coal. 
Within  a  twenty-five  mile  radius,  sixty-five  per 
^^  of  the  entire  American  slate  output  is 
^I'^^'ned  and  manufactured,  and  forty  per  cent 
I"  ^  entire  American  Portland  cement  output 
■  made.  There  is  direct  water  route  to  New 
^<*k  and  Philadelphia.  Its  many,  varied  manu- 
"^^^Jitt  range  from  heavy  mining  machinery 
^  light  silken  fabrics.  There  are  several  large 
^  furnaces,  rolling  mills  and  foundries, 
r^  5^  people  are  engaged  in  the  silk 
«>*J8tiy. 

.  ^ittoty.  Easton  was  founded  in  1752,  was 
^H^^i^porated  as  a  bcnrough  in  1789  and  was 
^Ij'tCTed  as  a  city  in  1887.  It  was  named  for 
^^^  Penn's  manor-seat  in  England.  Im- 
f^^^  treaties  with  the  Indians  were  made 
^  at  various,  times  between  1756  and  1761, 
*4  i(  wps  tb^  fltiurtin^  point  for  General  John 


Sullivan's  expedition  against  the  Iroquois  In- 
dians. The  Reformed  Church  in  North  Third 
Street,  used  as  a  hospital  by  the  patriots  dur- 
ing the  War  of  Independence,  and  the  home 
of  George  Taylor,  one  of  the  signers  of  the 
Declaration  of  Independence,  are  historical 
features  of  interest.  In  1912  Easton  adopted 
the  commission  form  of  government,  with  five 
elective  officers.  tji.h.h. 

EAST  ORANGE,  N.  J.,  a  residential  city  in 
Essex  County,  ten  miles  west  of  New  York 
City.  It  is  in  the  northeastern  part  of  the 
state,  adjoining  Newark,  and  with  Orange, 
West  Orange  and  South  Orange,  forms  practi- 
cally one  community  known  as  "the  Oranges." 
It  is  served  by  the  Orange  branch  of  the  Erie 
Railroad,  which  has  two  stations  in  the  city, 
and  by  the  Delaware,  Lackawanna  &  Western, 
which  has  four  stations.  There  are  electric 
lines  to  neighboring  cities.  The  population, 
which  in  1910  was  34,371,  was  42,458  according 
to  a  Federal  estimate  of  1916. 

East  Orange  has  many  attractive  suburban 
homes  and  villas.  There  are  several  handsome 
churches,  a  $400,000  high  school  building,  a  city 
hall,  a  Carnegie  Library  and  the  clubhouse  of 
the  Woman's  Club  of  Orange.  There  are  im- 
portant manufactories  of  d3niamos  and  other 
electrical  appliances^  pharmaceutical  supplies, 
valve  fittings  and  water-works  supplies. 

The  township  of  East  Orange  was  separated 
in  1863  from  the  township  of  Orange,  which  in 
1806  had  been  separated  from  the  township  of 
Newark.    It  became  a  city  in  1899.       b.hj>. 

EAST  PROVIDENCE,  R.  I.,  a  town  in 
Providence  County,  on  the  east  bank  of  the 
Seekonk  River,  by  which  it  is  separated  from 
Providence,  the  state  capital.  It  is  on  the  New 
York,  New  Haven  &  Hartford  Railroad  and 
da  electric  interurban  lines.  The  industrial 
enterprises  include  oyster  fisheries,  chemical, 
electrical  and  wire  works,  a  shoe-string  factory 
and  a  bleachery.  East  Providence  was  settled 
about  1644  and  was  first  a  part  of  Rehoboth. 
Seekonk  was  separated  from  Rehoboth  in  1812, 
and  after  the  adjustment  of  the  Massachusetts- 
Rhode  Island  boundary  line.  East  Providence 
was  separated  from  Seekonk  and  incorporated 
in  1862.  The  area  of  the  town  exceeds  thirteen 
and  one-half  square  miles.  In  1910  the  popu- 
lation was  15^08;  in  1916  it  was  18,113. 

EAST  RIVER,  the  ten-mile  strait  connecting 
Long  Island  Sound  and  New  York  harbor,  sep- 
arating the  boroughs  of  Brooklyn  and  Man- 
hattan. It  is  connected  with  the  Hudaow.  ^\n^t 
by  the  Harlem  River   and  ^pMy\jesx  \>>x^*^ 
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Creek.  The  former  rock  obstruction  at  Hell 
Gate,  the  waterway  between  Ward's  and  Ran- 
dall's islands,  was  removed  by  blasting  in  1885, 
leaving  the  channel  wide  enough  for  the  pas- 
sage of  the  largest  ships  into  Long  Island 
Sound.  Within  the  space  of  one  square  mile, 
crossing  the  East  River,  are  the  four  greatest 
suspension  bridges  in  existence.  The  lower 
part  of  the  East  River  is  a  part  of  New  York's 
great  harbor.  The  United  States  Navy  Yard, 
one  of  the  leading  stations  of  the  country,  is 
located  on  the  Brooklyn  side  and  comprises 
an  area  of  forty-five  acres. 

There  are  no  shipping  piers  for  trans-Atlantic 
lines  on  East  River,  as  these  are  located  on  the 
other  side  of  the  island,  in  the  Hudson  River. 
The  West  Indies'  boats  and  those  in  the  coast- 
wise trade  have  nearly  all  their  docks  in  the 
East  River  and  on  the  southern  shore  of  Long 
Island. 

EAST  SAINT  LOUIS,  III.,  an  important 
railway  and  manufacturing  center  and  one  of 
the  largest  distributing  points  for  live  stock  in 
the  United  States.  It  is  situated  in  Saint  Clair 
County,  on  the  southwestern  border  of  the 
state  and  on  the  east  bank  of  the  Mississippi 
River.  The  Eads  Bridge  (see  Eaos),  classed 
with  the  finest  steel  arch  bridges  in  the  United 
States,  connects  it  with  Saint  Louis,  Mo.,  on 
the  opposite  bank.  East  Saint  Louis  is  the 
terminus  of  all  the  railroads  entering  Saint 
Louis  from  the  east — the  Baltimore  &  Ohio 
Southwestern;  Chicago,  Peoria  &  Saint  Louis; 
Cleveland,  Cincinnati,  Chicago  &,  Saint  Louis; 
Illinois  Central;  Louisville  &,  Nashville;  Mo- 
bile &,  Ohio;  the  Wabash,  and  the  Pennsyl- 
vania Lines.  The  city  also  has  the  service  of 
the  packet  lines  on  the  river  and  of  several 
intenirban  lines.  In  1916  the  population  was 
74,708,  an  increase  of  16,161  since  1910.  The 
city  occupies  an  area  of  twelve  square  miles. 

Near  the  river  the  land  is  Ibw,  and  this  part 
of  the  city  is  occupied  by  the  grain  elevators 
and  many  of  the  industrial  establishments. 
The  residence  district  lies  farther  east.  In  re- 
cent years  several  millions  of  dollars  have  been 
expended  on  public  improvements,  principally 
for  drainage  and  flood  protection.  There  are 
several  parks,  a  city  hall,  a  high  school,  a 
Roman  Catholic  academy,  a  public  library  and 
a  business  college.  Manufacturing  and  indus- 
trial interests  are  increased  by  the  location  of 
the  city  near  the  vast  coal  fields  of  Illinois. 
The  leading  products  are  malleable  iron,  rail- 
way-track accessories,  locomotives,  foundry 
products,  ndlway-car  supplies,  baking  powder 


and  flour.  There  are  large  rolling  mi 
and  coke  plants,  and  one  of  the  larges 
yards  in  the  United  States;  beef  ai 
packing  is  an  extensive  industry.  Th( 
one  of  the  largest  and  most  importa 
markets  in  the  Union. 

East  Saint  Louis  was  incorporated  i 
lage  in  1861  and  as  a  city  in  1865.  Ii 
was  swept  by  a  tornado  which  caused 
of  500  lives  and  destruction  of  prope: 
mated  at  $10,000,000. 

EATON,  e'tun,  Sir  John  Craiq  (18! 
a  Canadian  merchant,  since  1907  pres 
T.  Eaton  Company,  of  Toronto  and  "^ 
the  great  merchandising  firm  establu 
his  father,  the  late  Timothy  Eaton.  T 
which  employs  about  15,000  men  and 
operates  the  largest  department  store 
Dominion  and  is  regarded  almost  as  a 
institution.  The  founder  of  the  firm 
his  son,  who  was  bom  in  Toronto  and  i 
the  Toronto  Model  School,  to  a 
career.  Under  the  direction  of  the 
business  continued  to  grow,  but  its  h 
found  time  for  much  philanthropic  w< 
the  outbreak  of  the  War  of  the  Na 
1914  Eaton  at  once  donated  $100,000 
Canadian  government  for  the  equipmt 
battery,  and  offered  the  use  of  his 
yacht,  said  to  be  the  fastest  on  th 
Lakes,  and  his  wireless  station,  the  m< 
erful  in  Canada.  The  firm  of  T.  Eatc 
pany  continued  to  pay  full  salaries  t 
its  employees  who  enlisted  for  active 
and  also  insured  their  lives  in  ore 
dependent  families  need  not  suffer  fn 
erty  in  the  event  of  the  bread-winner 
In  recognition  of  his  patriotic  service 
was  knighted  in  1915. 

EAU  CLAIRE,  Wis.,  the  commercis 
of  the  northwestern  part  of  the  stat< 
for  its  lumber  interests.  It  is  the  cou 
of  Eau  Claire  County,  and  is  situate< 
west  of  the  geographical  center  of  tl 
at  the  head  of  navigation  of  the  C 
River,  which  at  this  point  receives  thi 
of  the  Eau  Claire  River.  These  tw 
divide  the  city  into  three  parts,  wl 
connected  by  several  bridges.  By  ra 
Paul  is  eighty-seven  miles  west,  Dulut 
miles  northwest  and  Madison,  the  ca 
Wisconsin,  184  miles  southeast.  The 
apolis,  Saint  Paul  &  Sault  Sainte  Ma 
Chicago,  Saint  Paul,  Minneapolis  d; 
and  the  Chicago,  Milwaukee  &  Saint  F 
ways  serve  the  city;  electric  lines  coaiM 
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ChippewB  Falls,  ten  miles  north.  Germans  and 
NorwegianB  predominate  in  the  mixed  popu- 
lation, which  in  1916  was  18^07,  an  increase  of 
497  once  1910.  The  area  exceeds  thirteen 
niuaie  miles. 

Locally,  Eau  Claire  is  known  as  The  Heart 
of  ihe  Chippewa  Valley.  Commercially  it  is 
entitled  to  the  name,  as  it  is  the  wholesale 
and  jobbing  market  and  lumber  center  for 
this  prosperous  valley.  Abundant  water  power 
for  manufacture  is  provided  by  the  two  rivers 
Darned  above.  Besides  extensive  lumber  mills, 
^here  are  foundries,  paper  mills,  steel  and  iron 
works,  canneries,  woolen  and  linen  mills  and 
numufactories  of  shoes,  furniture,  refrigerators 
uui  boxes.  Eau  Claire  is  abo  the  hub  of  the 
^ricultural  and  dairy  section  of  this  part  of 
^  state.  The  city  has  a  Federal  building, 
^nnpleted  in  1909  at  a  cost  of  $175,000,  a 
ttOOWO  Y.  M.  C.  A.  building,  a  Carnegie 
Library  with  17,200  volumes,  and  one  of  the 
state  normal  schools,  built  at  a  cost  of  $225,000. 
^"here  are  four  parks,  a  tuberculosis  sanitarium 
^  two  hospitals. 

^  Claire  was  settled  in  1845  and  was  in- 
**Porated  in  1856.  The  name  is  a  French 
^wm  meaning  clear  water.  The  growth  of  the 
**^  began  with  the  development  of  the  north- 
eastern lumber  trade  in  1870.  The  city  was 
^  first  in  Wisconsin  to  adopt  the  commission 
'<»m  of  government  (1910).  bj.k. 

^BERS,  ay'berz,  Georg  Moritz  (1837-1898), 
*  German  writer  of  historical  tales  and  one  of 
^  leading  authorities  on  matters  pertaining 
^  ^dent  Eg3rpt,  was  bom  in  Berlin.     He 
1^  early  in  life  a  pupil  of  Froebel,  but  soon 
y®8^  the  study  of  ancient  remains  in  Egypt. 
/^  ^875  he  was  appointed  professor  of  Egyp- 
P^  in  Leipzig,  but  on  account  of  ill  health 
^^toed  in  1889.    He  visited  Egypt  many  times 
^^  made  excavations  which  revealed  valuable 
f^l*yru8  manuscripts  and  specimens  of  Egyp- 
pj"^  art.    His  works  descriptive  of  Syrian  and 
^^3^Ptian  life  have  the  charm  of  appealing  to 
^^Ue  curiosity  about  distant  ages  and  strange 
T^^,  and  include  Egypt  in  Picture  and  Word, 
^  Egyptian  Princess,  Uarda  and  The  Sisters, 
^BONY,  eb'uni,  a  wood  famed  for  its  hard- 
s'-    Its  color  gives  rise  to  the  expression, 
,**»ack  as  ebony."    The  most  valuable  ebony 
%e  heart-wood  of  a  tree  found  in  India  and 
y^ylon,  which  yields  logs  from  one  to  three 
,^  in  diameter  and  from  ten  to  fifteen  feet 
^  length.    Other  choice  varieties  are  found  in 
!^  East  and  West  Indies  and  in  British  and 
^^^Qeh  Guiana.    A  fair  grade  is  occasionally 


furnished  by  certain  species  of  the  persimmon 
tree  common  throughout  the  Southern  United 
States.  Because  it  will  take  a  high  polish, 
ebony  is  in  demand  for  ornamental  cabinet 
work,  musical  instruments,  inlaying  and  veneer- 
ing. Because  of  its  durability  the  black  piano 
keys  are  made  from  it. 

Reference  to  its  use  by  the  ancients  for 
scepters,  images  and  drinking  cups  is  found  in 
the  classics.  Herodotus  mentions  it  as  an 
article  of  tribute,  and  still  earlier  Ezekiel 
{Ezekiel  XXVII:  15),  in  his  lamentation  for 
Tyre,  says: 

"They  brougrht  thee  for  a  present  horns  of 
Ivory  and  ebony." 

The  bark  of  the  tree  mixed  with  pepper  is 
used  medicinally  by  the  natives  of  India. 

ECCLESIASTESy  ek  klezias'teez,  a  book  of 
the  Old  Testament  whose  authorship  is  un- 
known, but  which  is  ascribed  to  a  late  Biblical 
period  because  of  its  language  and  style  of 
composition.  The  Hebrew  name  Koheleth 
means  preacher,  and  many  thought  that  Solo- 
mon was  the  author,  because  Koheleth  calls 
himself  the  son  of  David,  but  now  the  name 
is  considered  merely  a  general  term.  In  this 
book  the  preacher  questions  everything — the 
value  of  immortality,  virtue,  divine  justice  and 
the  advantage  of  wisdom,  but  he  wishes  to 
teach  contentment  and  quiet  enjoyment  of  the 
blessings  God  has  bestowed  on  man.  It  is  not 
a  historical  but  rather  a  poetical  composition. 

ECHIDNA,  ekid'nah,  or  SPINY  ANT- 
EATER,  a  genus  of  peculiar  Australian  mam- 
mals, closely  related  to  the  duckbill  (which 
see),  both  of  which  in  some  wa3rs  resemble 
mammals,  birds  and  reptiles.  The  echidna  has 
a  twelve-  or  eighteen-inch  body,  covered  above 
with  hair  and  hcdgehoglikc  spines,  and  below 
with  soft  hair.  It  has  short,  strong  legs,  end- 
ing in  five  toes  armed  with  powerful  claws, 
which  enable  it  to  dig  into  the  ground  to  make 
its  burrow.  The  head  is  small  and  extends  into 
a  long,  slender  snout,  from  which  a  long,  flexi- 
ble, sticky  tongue  can  be  thrust  to  gather  its 
food  of  ants  and  other  insects.  There  are  no 
teeth,  but  the  palate  is  furnished  with  spines. 
The  female  echidna  lays  one  or  two  eggs,  one 
then  being  placed  in  a  temporary  pouch  in 
her  body  and  carried  there  for  two  weeks,  when 
it  hatches.  The  young  echidna  is  also  carried 
in  that  pouch  until  it  is  ready  to  walk.  The 
value  of  this  strange  animal  is  doubtful. 

ECHINODERMS,  eki'nodurmz,  one  of  the 
great  branches  of  the  animal  kingdom,  iVsk!^ 
name  of  which,  meanm^  splu'u-ikvTvued,  i^\.^x^ 
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to  the  prickly  covering  characteristic  of  many 
members  of  the  group.  According  to  the  mod- 
em classification,  the  echinoderms  are  ranked 
between  the  insects  (Arthropoda)  and  the 
vertebrates.  All  make  their  home  in  the  sea. 
They  are  divided  into  starfishes,  sea  urchins, 
brittle  stars,  sea  cucumbers  and  sea  lilies. 
Their  typical  structure  is  that  of  a  central 
disk,  from  which  five  arms  radiate,  much  as 
the  spokes  of  a  wheel  branch  from  the  hub. 
In  some  species  the  arms  divide  again  and 
again.  The  mouth  is  located  on  the  underside 
of  the  central  disk. 

Embedded  in  the  body  wall  of  nearly  all 
echinoderms  is  a  skeleton  made  up  of  minute 
plates  consisting  of  lime  and  carbonic  acid. 
These  plates  often  bear  spines,  which  are  ad- 
mirable weapons  of  defense  and  also  serve  to 
protect  the  internal  organs.  The  organs  of 
digestion  and  reproduction  are  contained  in  a 
body  cavity  enclosed  by  the  body  wall.  Sea- 
weed, clams,  oysters,  barnacles  and  other  ma- 
rine animab  are  consumed  by  some  species, 
and  the  sea  cucumbers  take  into  the  body 
large  quantities  of  sand.  There  are  about 
3,000  living  species,  found  in  all  the  seas  of 
the  globe,  but  they  are  most  abundant  in  trop- 
ical waters. 

Related  Subject*.  The  reader  is  referred  to 
the  foHowinsT  articles  in  these  volumes: 

Arthropoda  Sea  Urchin 

Crinoidea  Starfish 

Sea  Cucumbers  Vertebrates 

ECHOy  ek'oh,  a  reproduction  of  sound 
caused  by  sound  waves  striking  an  obstacle 
and  being  thrown  back  towards  their  starting 
point.  How  sound  originates  is  explained  un- 
der the  title  Sound,  in  these  volumes.  Whether 
or  not  the  word  echo  was  applied  because  of 
the  old  Greek  myth  described  below,  people 
will  nevertheless  always  associate  it  with  that 
pleasing,  sentimental  tale. 

An  echo  may  be  reflected  from  a  building,  a 
hill  or  other  obstacle,  either  directly  back 
towards  the  point  at  which  it  originated,  or 
at  such  an  angle  that  the  sound  cannot  be 
heard  at  the  point  of  origin.  Sound  travels  at 
the  rate  of  1,080  feet  per  second  when  the 
temperature  is  at  the  freezing  point.  The  echo 
travels  at  the  same  speed  as  the  original  sound, 
so  that  anyone  standing  540  feet  from  the 
reflecting  obstacle  would  hear  the  echo  in  one 
second,  if  it  were  sent  straight  back  to  him. 
The  velocity  of  sound  increases  at  the  rate  of 
two  feet  per  second  for  every  rise  of  one  degree 
Ja  temperature;  in  the  average  temperatures  of 


North  America  it  traveb  about  1,125  feet  per 
second. 

At  Woodstock,  England,  there  is  a  remark- 
able echo  which  repeats  fourteen  syllables, 
but  in  most  cases  the  echo  can  only  make 
audible  such  sounds  as  can  be  heard  in  one 
second.  A  single  sound  such  as  a  shout  may 
be  thrown  back  distinctly  by  many  clifib,  but 
a  sentence  is  usually  a  confusion  of  sounds, 
and  only  the  last  syllable  is  audible.  An  echo 
is  often  helpful  to  mariners  in  foggy  weather 
by  enabling  them  to  calculate  the  distance  to 
cliffs  from  which  the  sound  is  reflected.  The 
time  between  production  of  the  sound  and 
hearing  of  the  echo  is  noted,  and  the  distance 
is  easily  ascertained. 

In  Greek  Mythology.     Echo  was  a  beautiful 
nymph,  an  attendant  of  Diana,  the  huntren, 
and  noted  for  her  conversational  powers.    On 
one  occasion  when  the  jealous  Juno  was  seek- 
ing her  husband  Jupiter,  believing  him  to  be 
with  the  nymphs,  Echo  detained  her  in  oon- 
versation  until  Jupiter  escaped.    The  godden 
punished   her   by    condemning   her   never  to 
speak  flrst,  and  always  to  repeat  the  last  word 
she  heard  from  others.    A  more  poetic  venton* 
is  that  Echo  fell  in  love  with  Narcissus,  a 
beautiful  youth  insensible  to  love,  and  because 
he  did  not  return  her  affection  she  pined  away 
until  nothing  was  left  but  her  voice,  which 
may  still  be  heard  in  the  mountains,  speaking 
only  when  spoken  to  and  replying  only  in  the 
exact  words  of  the  speaker.    Many  poets  have 
found  inspiration  in  this  legend,  among  theok^ 
Shelley  in  his  poem  Adonais: 

Lost  Echo  sits  amid  the  voiceless  mountains. 
And   feeds  her  grief. 

ECKy    JoHANN    Maier   von    (1486-1543),     m 

German  debater  and  writer,  and  powerful  o] 

ponent  of  Martin  Luther,  was  bom  in  Suabi 

He  entered  the  University  of  Heidelberg  »* 

the  age  of  eleven  and  obtained  a  degree  at 

Tubingen  when  he  was  fourteen.    In  1510  he 

became   professor   of  theology  at  Ingolstadlt 

and  in  1518  wrote  and  privately  circulated  * 

pamphlet  against  Luther's  thesis  on  the  0** 

Carlstadt,  who  was  a  most  extreme  refonn^r, 

and  Luther  wrote  replies  to  this  work,  »J^ 

Eck  finally  challenged  Luther  to  debate  wits 

him  at  Leipzig  on  the  Papal  supremacy.  *^ 

meeting  took  place  in  June,  1519,  and  aft^  * 

discussion  of  three  weeks,  he  forced  I*tM^ 

into  an  admission  that,  under  certain  6x9^ 

stances,  it  might  be  right  to  disob^  tte  ^^ 

and  the  great  Council  of  Constanoe.   EofcVP 

Leipzig  the  victor  in  the  encounter  but  idl^ 
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ntiflfied,  and  in  1520  be  visited  Rome  and 
ed  the  Pope  to  take  meMurea  against 
her.  The  Pope  assented  and  he  returned 
1  the  bull,  or  edict,  of  condemnation,  which 
her  publicly  burned.  In  1527  Eck  disputed 
Baden,  Switserlond,  with  Hallcr  of  Beme 

attended  the  Augaburg  Diet  in  1530.  He 
'  took  part  in  the  conference  at  Worms  in 
I.   See  LirrRn,  Mabtin.  o.w.m. 

dJPSB,  e  klips',  the  total  or  partial  ob- 
ing  of  a  heavenly  body  by  another  or  by 

shadow  of  another.  This  phenomenon  is 
ed  an  eelipte  only  when  it  affects  the  sun 
iie  moon.  The  hiding  of  one  star  by  an- 
sr  is  called  an  oceuUation.  A  very  simple 
eriment  clearly  illuBtrates  the  phenomenon 
an  eclipse.     A  small  marble  held  between 

thumb  and  forefinger  a  short  distance  be- 
>  one  eye  will  completely  hide  the  moon; 
a  greater  distance  it  shows  the  effect  of  an 
ndar  eclipse,  by  which  is  meant  leaving  a 
E  of  the  moon  visible.  By  moving  it  to 
e  side  the  appearance  of  a  parlial  eclipae 
tf  be  obtained.  The  same  results  would  be 
tieed  with  regard  to  the  sun,  but  that  body 

too  bright  to  be  directly  regarded  by  the 

ibd^'e, 

Supastitions    concerning    the    supernatural 

'■MS  of  eclipses  have  not  yet  completely  died 

>*■    In  Rumia  an  eclipse  is  stiU  believed  by 

*  peasants  to  be  a  sign  of  the  wrath  of  God. 

'  1914.  during  the  early  stages  of  the  War  of 
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I>UaRAMS  EXPLAINING  ECLIPSES 

*  Nations,  an  eclipse  occurred,  and  a  special 
VQing  irag  issued  explaining  to  the  ignorant 
""in  soldiers  that  it  was  not  a  sign  that 
°<1  had  doomed  them  to  defeat. 
ItUpM  of  the  Moon.  Although  long  re- 
tied  ■■  auponatural,  an  eclipse  of  the  moon 
d  aa  the  result  of  purely  nat- 
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ural  causes.  The  light  of  the  aun  upon  the 
earth  causes  the  earth  to  throw  a  shadow  into 
space.  When  the  moon,  in  its  journey  round 
the  earth,  enters  that  shadow  it  becomes  ob- 
scured. It  may  be  totally  or  partially  eclipsed, 
but  even  when  completely  in  the  shadow  of 
the  earth  it  remains  visible,  owing  to  the  re- 
fraction of  the  Bun's  li^t.  The  eclipse  always 
commences  on  the  eastern  side  of  the  moon  and 
ends  on  the  western.  A  total  eclipse  may 
last  two  hours,  as  the  shadow  thrown  by  the 
earth  at  the  point  where  the  moon  enters  it 
is  double  the  diameter  of  the  moon,  which 
itself  travek  the  length  of  its  diameter  in  one 
hour.  Lunar  eclipses  happen  only  when  the 
moon  is  at  the  full.  They  do  not  happen  at 
every  full  moon,  as  the  moon  generally  passes 
the  shadow  without  entering  it.  The  accom- 
panying diagram  shows  the  conelike  nature  of 
the  shadow  thrown  by  the  spherical  body  of 
the  earth  (see  Fig.  1).  It  completely  eclipse* 
the  moon  to  those  on  the  aide  of  the  earth 
directly  opposite  the  sun. 

Eclipse  of  the  Son.  When  the  moon  passes 
between  the  earth  and  the  sun  it  hides  the 
face  of  the  sun,  partially  or  completely.  It 
may  pass  so  near  to  the  earth  that  the  face 
of  the  sun  is  fully  covered,  or  it  may  pass 
acroa  the  sun  so  that  only  part  of  that  orb  is 
concealed.  What  is  termed  an  annular  eclipse 
may  be  produced  by  the  passage  of  the  moon 
at  such  a  distance  from  the  earth  that  it  ob- 
scures only  the  central  portion  of  the  sun's 
disk,  leaving  an  outer  ring  visible.  An  eclipse 
of  the  sun  commences  on  the  eastern  and  ter- 
minates on  the  western  side.  The  accompany- 
ing diagram  (Fig.  2)  explains  the  cause  of  a 
solar  eclipse.  The  moon,  being  between  the 
sun  and  the  earth,  throws  its  direct  shadow 
on  the  earth  at  b,  and  to  anyone  on  the 
earth  at  this  point  the  eclipse  would  be  total. 
The  outer  shadow  between  the  true  shadow 
and  the  full  outside  light  falls  on  the  earth 
between  b  and  a  and  b  and  c.  To  persons  on 
the  earth  between  these  points  the  sun  would 
be  partially  eclipsed. 

Predicting  Eclipses.  To  the  general  observer 
it  appears  little  short  of  miraculous  that 
eclipses  can  be  accurately  predicted,  but  to  the 
astronomer,  with  the  resources  of  spherical 
trigonometry  at  his  command,  it  is  a  compars' 
lively  simple  matter.  It  does  seem  almost 
incredible,  however,  that  the  ancients,  who 
possessed  almost  no  accurate  scientific  knowl- 
edge as  to  the  movements  of  the  heavenly 
bodies,    should    have    been    ohXe    \ja    los^^^ 
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pendent  on  the  help  of  the  races  on  the  other 
side  of  the  globe  than  our  grandfather's  grand- 
father was  on  that  of  his  next-door  neighbor; 
the  interruption  of  trade  by  the  War  of  the 
Nations  caused  economic  distress  even  in  far- 
away Brazil. 

If  there  were  no  artificial  restrictions  the 
world  would  soon  reach  the  stage  where  every 
person  in  it  would  cooperate  to  some  extent 
with  every  other  person.  Just  as  it  would  be 
foolish  for  each  of  the  two  on  the  island  to 
gather  his  own  berries  and  his  own  egss,  so  to 
economists  it  seems  useless  for  a  nation  to 
attempt  absolute  independence  of  other  na^ 
tions.  If  France  can  make  silk  better  and 
more  cheaply  than  it  can  be  made  in  Canada, 
and  Canada  can  raise  wheat  more  easily  than 
can  France,  both  countries  will  have  more 
wealth  if  they  accept  each  other's  help. 

Distribution  of  Wealth.  The  complex  di- 
vision of  labor  in  the  modem  world  increases 
the  difficulty  of  knowing  what  is  the  just  re- 
ward of  each  factor.  If  you  borrow  a  saw 
from  your  neighbor  to  build  a  bench,  it  is 
plain  that  the  added  value  given  the  lumber 
in  its  new  form  is  partly  due  to  your  labor  and 
partly  to  the  saw,  for  each  is  indispensable.  As 
the  owner  of  the  saw  either  made  the  tool 
himself  or  bought  it  with  other  products  of 
his  labor,  other  labor  than  your  own  enters 
directly  into  the  building  of  the  bench.  In 
economics  the  saw  is  called  capital,  as  it  is  a 
product  of  past  labor  used  for  further  pro- 
duction, and  the  reward  to  which  the  owner 
of  it  is  entitled  is  interest.  Ordinarily  we  think 
of  capital  as  money,  but  if  your  neighbor  lends 
you  money  to  buy  a  saw  he  is  in  effect  lend- 
ing you  a  saw;  the  reward  is  interest,  whether 
the  saw  or  the  money  is  loaned,  the  word  rent 
being  restricted  in  economics  to  land.  The 
conflict  which  goes  on  the  world  over  between 
capital  and  labor  is  only  an  enlargement  of 
the  difficulty  which  you  and  your  neighbor 
will  have  in  determining  a  just  interest  for  the 
saw. 

Over  the  third  factor,  land,  there  is  less 
dispute,  principally,  no  doubt,  because  land 
owners  and  capitalists  in  many  countries  are 
as  a  rule  the  same  people.  Nevertheless,  by 
some  economists  most  of  the  poverty  in  the 
world  is  ascribed  to  the  institution  of  private 
ownership  of  land,  which  is  not,  like  capital, 
the  product  of  past  labor. 

Supply  and  Demand.     In  general,  as  eco- 

nomica  shows,  value  is  regulated  by  supply 

d  demand.     Thua  diamonds,  though  not  so 


useful  as  potatoes,  are  more  valuable  because 
the  demand  for  them  always  exceeds  the  sup- 
ply, while  there  are  usually  enough  potatoes 
for  all.  Demand  and  supply  act  and  react 
throughout  all  industry.  Suppose  the  supply 
of  laborers  in  a  country  becomes  scarce;  wages 
then  rise.  In  one  business,  let  us  say  dock- 
making,  most  of  the  manufacturers  find  that 
if  they  pay  an  increased  wage  in  order  to  se- 
cure men  they  will  lose  money.  Therefore 
they  leave  the  clock-making  business,  and  as 
a  result  there  are  fewer  clocks  made.  At  fint 
this  gives  greater  profits  to  clock-makers  ^o 
have  remained  in  the  business,  for  they  are 
able  to  charge  higher  prices.  But  the  increased 
profit  attracts  other  men  to  making  clocks, 
and  soon  the  supply  is  greater  than  ever.  This 
may  result  in  two  things:  (1)  a  greater  cost 
of  making  clocks,  due  to  the  increased  demand 
for  labor  and  materials;  (2)  a  lower  selling 
price  for  clocks.  This  again  reduces  the  profits 
and  drives  out  the  weakest  clock-makers.  But 
it  does  not  bring  us  back  to  our  starting  point, 
for  the  low  price  of  clocks  means  that  people 
who  never  owned  them  before  can  now  htsj 
them,  and  this  increased  demand  is  sufficieni 
to  keep  some  of  the  new  manufacturers  in  the 
business  and  eventually  to  lead  others  into 
adopting  it. 

Money.  You  and  your  companion  on  the 
island  would  find  little  difficulty  in  dividins 
your  berries  and  eggs.  But  if  the  castaways 
numbered  fifty  you  would  no  doubt  find  it 
necessary  to  adopt  some  system  of  shell  mooegr. 
Money,  as  economics  teaches,  exists  as  a  help 
in  exchanging  the  products  which  we  make  for 
one  another,  but  too  often  we  think  of  it  as  a 
thing  to  be  desired  for  itself.  On  the  contrary, 
the  presence  of  too  much  money  in  a  eountey 
may  be  harmful.  After  the  Franco-German 
War  of  1870,  France  was  obliged  to  pay  to 
Germany  an  indemnity  of  about  S1,000,000/XIO 
within  three  years.  When,  as  a  result,  the  su^ 
ply  of  money  became  less  in  France,  its  value 
became  greater,  and  a  franc  went  farther  la 
wages  than  before.  In  Germany,  of  ooune» 
the  reverse  was  truer  Thus,  because  of  the 
high  wages  they  had  to  pay,  German  maan* 
facturers  were  not  able  to  sell  their  goods  to 
the  world  as  cheaply  as  the  French  could  sei 
them,  and  the  world  witnessed  what  Bismarck 
called  an  absurd  miracle— France  prosperoui 
and  Germany  in  difficulties  because  of  thflir 
respective  loss  and  gain  of  mon^.  (The  iub- 
ject  of  money  is  fully  treated  under  He  OMI^ 
title.) 
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THE    5T0RV    OF    ECUADOR 


The  Coat  of  Arms 


Ecuador,  ck'uiadauT,  a  centrslUed 
npi^lic  in  the  northwestern  part  of  South 
America.  In  shape  it  is  a  triangle,  with  its 
tnN  on  the  Pacific  Ocean.  Its  name,  which 
II  once  Qiuto,  is  now  the  Spanish  form  of 
ifae  word  equator.  The  area  of  Ecuador  has 
'■ccn  estimated  at  about  116,000  square  miles 
<i  mainland  and  2,400  of  islands,  a  total  of 
11B,«0  square  miles.  It  is  therefore  about 
^"Ke  u  large  as  Georgia  or  a  little  leas  than 
™f  the  sin  of  the  province  of  Saskatchewan. 
Ecuador  is  unusual  among  tropical  countries 
"*  ths  reason  that,  while  it  lies  directly  across 
jj*  equator,  it  is  habitable  by  white  people 
P**u«e  of  its  ele+ation.  Other  lands  crossed 
^that  line  are  generally  unsuited  to  be  the 
™">«>  of  the  white  man;  but  the  table-lands 
™  Ecuador  enjoy  the  delight  of  never-ending 

.  ^  islands  (Galapagos)  possess  a  peculiar 
""•'W  for  the  scientific  world,  because  oF  the 
|^«e  of  the  Beagle  (1831-1836),  which  en- 
J"**!  Charles  Darwin  to  "reveal  a  new  world" 
"?  his  itudy  of  the  itative  animal  and  vege- 
^w  lite,  the  species  of  which  had  become 
^""iphed  through  the  separation  of  the  islands 
"**  Sieir  formation.  This  voyage  has  been 
•"ipuBd  to  that  of  Columbus,  since  it  led  to 


the  tbscovery  of  the  origin  of  species  and  rpvo- 
lutionized  the  science  of  the  world. 

The  People  and  Their  Cities.  Of  the  popu- 
lation of  E^a-  g 
dor,  estimated  at 
1,500,000.  the 
white  people  and 
the  metiios  (per- 
sons of  mixed 
blood)  constitute 

than  a  quarter, 
fewer  than  500 ,000. 
When    we    speak 

of  the  great  ma- 
jority  in  that 
country  as  "In- 
dians,"  we   must 

divest  ourselves  LOCATION  MAP 

of  the  idea  of  Showing  the  position  of  tha 
wBTiflprinir  trlhpii  republic,  and  the  proportion 
wanaenng  tnoes  ^^  ^^^  continent  occupied 
of  barbarians.   At  hy  It. 

the  time  of  the  Spanish  conquest  four  cen- 
turies ago,  the  country  was  highly  civilized  on 
the  Inca  plan,  though  it  had  little  in  common 
with  European  civilisation.    See  Inca. 

The  aboriginal  people  of  Ecuador  vei«  Sxk- 
dustrious  and  ordeily,  and  \hftiT  &BBceiEV&aiiL\»\n- 
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day  poeeess  tiiese  virtues  in  &  high  degrM. 
They  believe  in  education  ttnd  have  not  only 
provided  it,  but  have  made  it  compulsory. 
Their  police  Service  is  one  of  the  most  effi- 
cient in  South  America.  Appreciation  of  lit- 
erature and  art  ii  shown  in  tiieir  national 
library,  astronomical  observatory,  eonservatoiy 
of  music,  school  of  fine  arts  and  school  of  arts 
and  crafts,  as  well  as  in  their  public  sUttuarr 
and  in  much  of  their  architecture.  Ecuadorians 
have  upheld  the  gold  standard  of  money ;  have 
caused  their  condor  (gold  piece)  to  conform 
in  value  to  the  British  pound  sterling  (|4S6) 
and  have  been  solicitous  to  maintain  public 
credit.  In  art  they  are  famous  for  their  sculp- 
ture and  painting. 

Quito,  the  capital,  and  Guayaquil,  the  chief 
port,  are  nearly  equal  in  site,  Quito  being  some- 
what the  larger  and  containing  about  60,000  in- 
habitants. Cuenca,  in  Southern  Ecuador,  has 
about  half  the  popidation  of  Quito.  To  reach 
Quito  railway  coaches  have  to  ascend  a  distance 
of  nearly  two  miles;  the  traveler  has  in  this 
an  experience  unparalleled  elsewhere  in  the 
worid. 

Commnnicatlona.  Nearly  all  travel  in  Eeua- 
dor  starts  from  the  harbor  of  Guayaquil,  to 
which  British,  German,  Chilean  and  North 
American  vesseb  make  regular  visits.  The 
voyage  from  Panama  to  this  port  is  made  in 
three  or  four 
days,  and  can  be 
considerably 
shortened  by  fast 
steamers.  Before 
the  opening  of 
the  Panama 
Canal  few  vessels 
from  the  Atlantic 
ever  braved  the 
10,000  mile  voy- 
1^  around 
"Horn"  to   Ecua-   Indiana  and  Kenfucky. 

dor.  In  1916  there  were  fewer  than  400  miles 
of  railway  in  the  republic.  The  railway  to 
Quito,  the  capital,  was  completed  in  1908; 
another,  to  connect  the  Bay  of  Caraquei  with 
the  capital,  was  under  construction  in  1916 
by  a  French  company.  Other  lines  ai«  under 
construction  or  are  planned.  Where  there  are 
no  railways,  travel  and  transportation  are  slow 
and  difficult  by  reason  of  the  native  of  the 
country. 

Physical  Featnret  and  Climate.  The  low- 
lands of  the  coast  region  ore  oppressively  hot, 
but  aiv  weU  mlted  to  the  cultivoticm  of  cacao, 
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cotton,  sugai^^ane,  coffee,  tobacco  and  tropical 

There  are  three  successive  ranges  of  moun- 
tains, rising  from  the  lowlands  of  the  coaat 
and  increasing  in  height  to  the  eastward.  The 
middle  range  expands  into  a  high  plateau,  va- 
ried by  occasional  high  peaks.  This  plateau  is 
suited  to  the  cereals  and  T^etablea  of  the 
temperate  lones.  The  mountain  regions  are 
rich  in  a  variety  of  ores,  including  gold,  mer- 
cury, copper,  iron,  lead,  platinum  and  silver, 
though  some  of  these  have  not  been  worked. 
Coal  and  oil  exist  in  paying  quantities,  and 
await  development.  Large  deposits  of  sulphur 
are  found  in  the  volcanic  regions  and  on  tht 

inlftnHn 

The  morUafUt,  or  wooded  tract,  occupies  the 
eastern  slope  of  the  Andes.  The  extensive  far- 
ests  of  this  region  contain  many  trees  of  spe- 
cial and  peculiar  value,  such  as  the  hevea, 
whidi  produces  the  best  rubber;  the  phyteU- 
pkat,  which  supplies  the  nuts  of  vegetaUe 
ivory;  the  ctncAono,  whose  bark  yields  qui- 
nine; the  silk-cotton  tree,  from  which  iiie 
French  have  recently  perfected  their  manufac- 
ture of  a  delicate  silk;  and  the  earludoaia, 
which  supplies  the  fiber  for  Panama  hats. 

Of  the  mountains,  Chimboraio  is  the  hi^eet, 
rising  to  the  height  of  20,608  feet  above  the 
sea  level.  Cotopaxi  is  one  of  the  most  n- 
markable  volcanoes  in  the  world,  scarcely  K^ 
proBched  in  terrible  sublimity,  its  thunden 
being  heard  at  times  for  hundreds  of  miles. 

Of  the  limited  native  animal  life  of  Ecuador, 
North  Americans  ore  generally  familiar  witfc 
the  name  of — 

"That  proud  bird. 
The  condor  of  the  Andes,  that  can  pleroe 
The  Illimitable  expanse  of  heavan's  blnsi 
And  bathe  Its  plumage  In  tbe  thunder'B  home," 
of  which  George  D.  Prentice  wrote  in   Tkt 
doting   Yeof. 

The  Galapagos  Islands  have  but  littlo  ralua, 
and  contain  only  600  people.  They  an  tm- 
mous  for  their  enormous  tcHloisee,  on  wfaidi 
grown  men  can  ride. 

Religion.  Ecuador  is  intensely  Roman 
Catholic.  The  liberal  element  is  within  tfas 
Church,  not  without;  and  the  strongest  vvpi*- 
sition  to  clerical  influence  comes  from  CUho- 
lies  themselves. 

Commerce.  Whether  in  the  matter  tH  im> 
ports  or  of  exports,  the  United  Btatm  m  At 
second  among  countries  trading  with  Eeoador; 
Great  Britain  supplies  the  moat  inqtorti^  nA 
Frmnce  takes  away  the  most  «q>orta.    Befcn 


ECUADOR 


id2i 


ECUADOR 


the  War  of  the  Nations  Germany  stood  third 
in  regard  to  both.  Ecuador  supplies  one-third 
of  the  world's  cacao  (chocolate).  Vegetable 
ivory,  supplying  an  excellent  substitute  for  the 
ivory  of  elephants'  tusks,  is  used  chiefly  for 
making  buttons,  and  has  been  largely  taken 
by  Germany.  Panama  hats  are  manufactured 
chiefly  in  the  province  of  Manabi.  More  than 
a  million  pounds  of  rubber  is  produced  annu- 
ally. Excellent  coffee  is  raised,  and  of  this 
the  surplus  above  home  consumption  is  taken 
chiefly  by  Chile. 

Commercial  Possibilities.  Ecuador  is  a  land 
of  opportunity.  Much  attention  has  been 
called  to  the  opening  for  cattle  raising.  Min- 
ing has  been  but  little  developed,  as  yet.  The 
Panama  Canal  and  the  railway  to  Quito  hav- 
ing rendered  the  capital  easily  accessible,  the 
region  of  eternal  spring  offers  superior  attrac- 
tions to  tourists,  and  the  South  American  call 
for  "American*'  hotels  applies  here  as  else- 
where. Shoes  are  made  by  hand  in  Quito,  and 
much  of  the  manufacturing  is  done  on  a  small 
scale.  With  railways  to  build,  mines  to  de- 
velop and  forest  products  to  be  gathered,  there 
is  excellent  opportunity  for  the  investment 
of  capital. 

History.  The  kingdom  of  the  Quitus,  on 
the  equator,  was  perhaps  1,200  years  old  at  the 
time  of  the  Peruvian  conquest  in  1460.  In 
1533  there  was  a  change  of  masters,  for  the 
Spanish  seised  the  country.  Independence  was 
secured  by  the  Battle  of  Mount  Pichincha 
(nearly  two  miles  above  the  sea  level),  in  1822, 
by  the  patriot  leaders,  Sucre  and  Santa  Crux. 
At  first  united  with  New  Granada  and  Vene- 
zuela, Ecuador  became  a  separate  republic  in 
1830. 

This  little  republic  has  been  one  of  the  n^ost 
turbulent  states  in  the  world.  As  a  rule  its 
only  peaceful  days  have  come  when  some  one 
man  has  been  strong  enough  to  make  himself 
dictator.  The  struggle  of  the  patriots  against 
the  corrupt  rule  of  the  clerical  interests  has 
lasted  from  the  foundation  of  the  republic 
to  the  present  century.  President  Gabriel 
Moreno,  a  despot  who  bowed  only  to  the 
dergy,  was  assassinated  in  1875.  The  constant 
revolutionary  intrigues  of  the  Church  party 
provoked  President  Plaza  in  1904  to  declare 
all  churches  on  an  equal  footing  and  finally 
to  confiscate  Church  property.  In  1905  the 
derieals  elected  their  candidate,  but  he  was 
driven  from  office  by  Ex-President  Alfaro.  In 
1912  Plasa  seiied  the  Presidency,  and  after 
defeating  the  opposition,  handed  over  the  gov- 
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Outline  and  Questions  on 
Ecuador 

I.   PoaltloB  and  Staie 

(1)  Latitude 

(2)  Lon^tude 

(S)  Actual  area,  116,000  square  miles 
(4)  Comparative  area 

II.   Pbyalcal  Fcatnrca 

(1)  Coastal  lowlands 

(2)  Mountain  section  and  plateaus 
(a)   Great  peaks 

(3)  The  montana 

(4)  Climate 

(a)   Dependence  on  altitude 

III.  The  People 

(1)  Predominance  of  Indians 

(2)  Other  races 
(8)  Attitude  toward  education 


(4)   Religion 
(5) 


Cities 

IT.   iBduatrlal  DevelopmcBt 

(1)  Agriculture — ^maln  Industry 

(2)  Unworked  mineral  resources 
(8)  Limited  manufactures 

(4)  Communication  and  commerce 
(6)  Opportunities   for  development 


T.   Hlet<»ry  and  Govemi 

(1)  Antiquity 

(2)  Spanish  conquest 
(8)  Republic  established 
(4)  Recent  development 
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Qu£stions 


What  does  the  name  Boutuior  mean? 

Why  would  you  rather  live  in  Ecua- 
dor than  in  most  tropical  countries? 

What  did  certain  possessions  of  this 
country  have  to  do  with  one  of  the 
most  noteworthy  voyages  in  the  world's 
history? 

Who  are  the  mestiaosf  What  race 
makes  up  the  greater  part  of  the  popu- 
lation of  the  country? 

What  indicates  the  attitude  of  the 
government  toward  education? 

About  how  long  does  it  take  to  go 
from  Panama  to  the  chief  port  of 
Ecuador? 

How  long  a  stretch  of  railway  is 
there  to  each  hundred  square  miles  of 
area? 

Look  on  the  map  of  South  America 
for  Quito.  Considering  its  latitude, 
how  can  it  be  called  the  "City  of  Eter- 
nal Spring"? 

What  part  of  the  dress  or  suit  you 
have  on  may  well  have  come  from 
Ecuador? 

Is  the  highest  mountain  in  the  coun- 
try as  high  as  the  loftiest  peak  of  the 
United  States?    Of  Canada? 

What  characteristic  form  of  animal 
life  has  given  its  name  to  the  mone- 
tary unit  of  the  country? 

Of  what  important  commodity  does 
Ecuador  produce  more  than  any  other 
country  in  the  world  except  one? 
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ernment  to  his  elected  successor,  Alfredo  Mo- 
reno, in  1916. 

Other  Items  of  Interest.  Though  Ecuador 
as  a  republic  is  over  eighty  years  old,  it  has 
never  had  a  general  census. 

The  interest  of  the  national  government  in 
education  may  be  seen  from  the  fact  that 
about  twelve  per  cent  of  the  annual  budget 
is  devoted  to  educational  purposes. 

Among  the  countries  of  the  world,  only  the 
Gold  Coast,  in  Africa,  produces  more  cocoa. 

The  Andes  region  is  far  from  stable;  it  has 
been  estimated  that  Quito  and  the  surround- 
ing territory  sank  twenty-six  feet  during  the 
nineteenth  century. 

Quito,  the  capital,  is  known  as  "the  City  of 
Eternal  Spring,"  and  it  deserves  the  name. 

Chimboraso  has  no  fewer  than  eleven  true 
glaciers,  some  of  them  very  large. 

One  of  the  most  interesting  of  the  mountains 
of  Ecuador  is  the  volcano  Pichincha,  which  is 
situated  not  far  from  Quito.  Some  of  its  erup- 
tions have  been  most  destructive  to  the  cap- 
ital city,  but  the  last  one  broke  down  the 
western  wall  of  the  crater,  and  it  is  believed 
that  this  will  save  Quito  in  case  of  further 
eruption. 

The  present  constitution  of  Ecuador  dates 
from  1906.  It  places  the  executive  power  in 
the  hands  of  a  President  who  is  elected  for  a 
term  of  four  years  by  the  direct  vote  of  the 
people.    He' may  not  succeed  himself.    h.m.s. 

Consult  monthly  bulletins  of  the  Pan-American 
Union.  Washington.  D.  C,  obtainable  on  applica- 
tion ;  Enoch's  Ectuidor. 

Related  Subjects.     The   followingr  articles   in 
these  volumes  will  be  helpful  to  the  reader  who 
Is  interested  in  Ecuador: 
Andes  Galapagos 

Chimborazo  Guayaquil 

Chocolate  Ivory  Palm 

Cocoa  Quito 

Coffee  Rubber  and  Rubber 

Cotopaxi  Manufacture 

ECZEMA,  ek'gema,  one  of  the  commonest 
skin  diseases,  which  includes  from  one-third  to 
one-half  of  all  cutaneous  affections.  It  is  char- 
acterized by  intense  itching  and  an  oozing  of 
serum  whicd  forms  crusts  and  scales.  It  may 
be  acute  or  chronic  in  its  course.  The  exter- 
nal causes  of  eczema  are  acids  and  poisons  and 
animal  and  vegetable  parasites.  The  internal 
causes  are  mainly  scrofula,  gout,  wrong  diet 
and  the  use  of  alcoholic  beverages.  Eczema 
is  sometimes  called  salt  rheum,  from  an  old 
belief  that  it  is  a  humor  of  the  blood.  Treat- 
ment of  eczema  should  be  both  external  and 


internal,  but  only  under  care  of  a  physioiaa. 
Treatment  without  the  watchfulness  of  the 
doctor  may  multiply  its  dangers.  wj^jl 

BDDAy  ed'ah,  a  title  applied  to  two  ancient 
works  in  Scandinavian  literature,  known  as 
the  Elder,  or  Poetical,  Edda,  and  the  Younger, 
or  Prose,  Edda.  The  first  of  these,  ascribed  to 
Saemund  the  Wise,  was  compiled  some  time 
between  the  tenth  and  the  thirteenth  cen- 
turies, and  consists  of  thirty-three  songs,  which 
treat  of  the  Scandinavian  gods  and  heroes. 
The  Prose  Edda  is  ascribed  to  the  Norse  his- 
torian and  politician,  Snorri  Sturluson,  who 
flourished  in  the  first  half  of  the  thirteenth 
century.  It  treats  of  the  m3rthology  of  the 
North  and  of  the  versification  and  modes  of 
composition  of  the  akalda,  or  ancient  poets. 
It  was  intended  to  serve  as  a  guide  to  young 
poets,  and  was  first  published  in  the  seven- 
teenth century. 

BDDY,  ed*i,  Clarencb  (1851-  ),  an 
American  concert  organist  of  the  present  time. 
His  repertoire  comprises  practically  everjrthing 
that  has  been  written  for  the  organ,  to  which 
he  gives  a  masterly  interpretation,  as  well  as 
hundreds  of  manuscripts  which  have  been  dedi- 
cated to  him.  His  organ  collections  are  used 
extensively  throughout  the  world,  and  his  com- 
positions are  also  renowned.  He  is  a  native 
of  Greenfield,  Mass.,  and  was  educated  in 
America  and  in  Germany.  After  a  successful 
concert  tour  in  Germany,  Austria,  Switserland 
and  Holland,  he  returned  to  America  and 
located  in  Chicago,  becoming  organist  suc- 
cessively in  several  of  the  foremost  churches. 
Mr.  Eddy's  ability  both  as  artist  and  com- 
poser has  been  recognized  by  European  critics. 

EDDY,  ed'i  Mary  Bakeb  (1821-1010),  the 
discoverer  of  Christian  Science  and  the  founder 
of  the  Christian  Science  Church.  She  was  bom 
at  Bow,  near  Concord,  N.  H.,  and  was  edu- 
cated in  the  public  schools,  at  Sanbomton 
(N.  H.)  Academy  and  by  private  teachers. 
She  was  of  a  religious  nature,  and  at  an  early 
age  was  admitted  to  membership  in  the  Con- 
gregational Church,  in  spite  of  her  inability 
to  subscribe  to  some  of  its  doctrines.  This 
membership  was  retained  until  she  founded 
her  own  Church. 

In  1843  she  married  George  W.  Glover,  who 
took  her  to  Charleston,  S.  C.  He  died  about 
a  year  later,  and  she  returned  to  the  home  of 
her  parents  practically  without  means;  as  a 
matter  of  conviction  she  had  liberated  the 
slaves  her  husband  had  held.  Here  a  soo, 
George  W.  Glover,  was  bom.    As  lAe  was  is 
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veijr  delicftte  beahh  and  dependent  upon  her 
funily,  her  pooition  was  a.  difficult  one.  She 
wu  slmys  a  devout  student  of  the  Bible,  and 
in  lier  distreaa  of  body  and  mind  she  eon- 
•tAntly  turned  to  it  for  relief  and  piidauce, 
and  in  1866,  while  Buffering  from  a  Berioua  acci- 
.  dent,  ihe  gained  the  perception  of  the  mean- 
ag  of  the  Scriptures  which  brought  about  her 
onm  ***«1'"E  and  gave  rise  to  the  religion  she 
founded.  Of  this  experience  she  afterwardfl 
published  the  following  account,  which  is  found 
ia  her  work,  JlfueeUsneous  Writinoi: 

Saint  Paul  writes:  "For  to  tie  carnally  minded 
la  death;  but  to  be  splrltus-Uy  minded  la  life  and 
ptsce."  This  knowleaEe  came  to  me  In  an  hour 
of  great  noed;  and  I  Klve  It  to  you  &a  dpath-bed 
tCBtlmonr  to  the  day-itar  that  dawned  on  the 
olBht  of  material  sense.  This  knowledse  Is  prac- 
tical, for  it  wrought  my  Immediate  recovery  from 
an  injury  caused  by  an  accident,  and  pronounced 
fatal  by  the  physicians.  On  the  third  day  there- 
alter,  I  called  Cor  my  Bible,  and  opened  It  at 
Hattbew  IX.  t.  As  I  read,  the  heallnK  Truth 
dawned  upon  my  sense;  and  the  result  was  that 
I  rase,  dressed  myself,  and  ever  after  was  In 
better  health  than  I  had  before  enjoyed.  That 
Aort  experience  Included  a  glimpse  of  Ihe  great 
tact  that  I  have  since  tried  to  make  plain  to 
Mbera,  namely,  Life  In  and  of  Spirit :  this  life  ' 
Mng  the  sole  reality  of  eilslence. 

After  nearly  a  decade  of  work  in  pondering 
ket  discovery,  perfecting  its  Btatement  and 
pnvittg  its  worth  to  her  fullest  satisfaction,  she 
poduced  in  1S75  her  fundamental  contribution 
to  the  religiotia  and  therapeutic  thought  of  the 
"wld  in  Science  oiuf  Health,  railh  Key  la  the 
Anpfuret,  which  is  the  "t«xt-boolc"  of  Christian 
^■sence.  It  has  gone  through  numerous  edi- 
''niu  tnd  has  come  to  be  one  of  the  most 
*><^r  read  of  books.  But  one  translation, 
™^  into  German,  has  been  authoriied.  Among 
Mrs,  Eddy's  most  important  other  works  are 
^**ity  oj  Good  and  Other  Writing',  Chrittian 
ffea&j  and  Other   Wriiinga,  and  the  Chvrcit 

'■>  1877  she  married  Dr.  Asa  G.  Eddy,  who 
***  anociated  with  her  in  the  Christian  Science 
""Vement,  to  which  she  devoted  her  life  from 
**  time  of  her  healing.  In  1879  she  organised 
"*  Oiurch  of  Christ,  Scientist,  which  in  1S92 
^  RorganiKd  as  The  First  Church  of  Christ, 
°|^«cti*t,  in  Boston,  Mass.  Of  The  First 
^Uxth,  knows  also  as  The  Mother  Church, 
""  *M  pMtor  for  many  years. 
^^  ISSl  she  opened  in  Boston  the  Massa- 
*7'*eHi  Metaphysical  College,  the  only  institu- 
~*>  d  its  kind  having  a  charter  from  the 
"I'^'uainiwealth.  She  founded  the  periodicals 
I     ^  Ute  denomination,  now  ismied  by  the  Chris- 
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tian  Science  Publishing  Society  of  Boston,  in- 
cluding The  Chrittian  Science  Jmanal,  a 
monthly;  The  Christian  Science  SetUinel,  a 
weekly;  Der  Herald  der  Christian  Science, 
a  German  monthly;  and  The  Christian  Science 
Monitor,  a  daily  newspaper.  For  a  number  of 
yeaw  Mrs.  Eddy  lived  in  comparative  retire- 
ment at  Concord,  N.  H.  In  1908  she  went  to 
Chestnut  Hill,  a  suburb  of  Boston,  where, 
revered  and  loved  by  her  many  thousands  of 
followers,  she  remained  actively  in  charge  of 
her  large  and  growing  movement  until  her 
death,  December  3,  1910.  See  Chribiian 
ScnNCi.  AX. 

Consult  Wilbur's  Lift  of  Mary  Baktr  Bddy. 

EDELWEISS,  a'delvise,  a  pure  silver- 
white,  star-shaped  perennial  flower.  It  ia 
Switierland's  national  emblem,  and  plays  an 
important  part  in  that  countiy's  legend  and 
poetry.  Due  to  its  rarity,  laws  protect  it  there. 
Appearing  in  ex- 
posed places,  high 
in  the  Alps  of 
Switierland,  Ty- 
rol, Carinthia, 
Austria  and  Ser- 
bia, its  fame  is 
due  chiefly  to  the 
difficulty  in  ob- 
taining  it. 
Thrilling  tales  are 
told  of  the  lure 
of  the  rare  edel- 
weiss. That  i( 
can  be  easily  cul- 
tivated, however, 
has  been  proved 
by  its  frequent 
appearance  in 
American  and 
European  gar- 
dens. The  plant 
grows  about  six 
inches  high.  Its 
compound  flowers 
are  surrounded  by 
small,  woolly 

(bracts)  and  sage- 
green  foliage  THE  EDELWEISS 
leaves.  Almost  any  soil,  not  too  rich  and  fully 
exposed  to  the  sun,  will  produce  edelweiss 
plants,  for  the  woolly  covering  enables  them 
to  hold  moisture  and  endure  exposure. 

The  word  is  from  the  Gennan,  and  means 
Rob£e  while. 
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EDEN,  e*d'n,  Garden  of.  In  the  Bible  is 
told  the  story  of  the  creation  by  God  of  a 
beautiful  garden  to  be  the  home  of  the  first 
human  beings.  Adam  and  Eve  were  put  into 
it  and  were  told  that  it  would  be  their  home 
as  long  as  they  did  not  disobey  God  by  eating 
of  the  ''tree  of  knowledge  of  good  and  evil." 
One  day  the  Maker  foimd  that  they  had  done 
what  he  had  told  them  not  to  do,  so  he  put 
them  out  of  the  Garden.  The  story  is  told  in 
the  book  of  Genesis.  Many  scientists  have  tried 
to  locate  the  place,  but  probably  the  Flood 
materially  changed  the  surface  of  the  earth 
so  it  is  only  guess-work  to  assume  that  it  was 
in  the  valley  of  the  Euphrates  River  of  to-day, 
as  many  people  assert. 

The  Garden  of  Eden  meant  a  place  where 
everything  was  joy  and  happiness,  and  as  such 
is  used  figuratively  in  literature  to-day.  Shake- 
speare in  Richard  II  refers  to  England  as — 

This  earth  of  majesty,  this  seat  of  Mars, 
This  other  Bden.  deml-paradlse. 

EDENTATA,  edenta'iah,  a  small  group  of 
animals  which  do  not  have  teeth  in  the  front 
of  their  mouth  and  therefore  live  on  insects 
and  animal  substances  in  a  decaying  state.  The 
ant-eaters  and  pangolins  have  no  teeth  at  all, 
while  the  rest  in  this  group,  such  as  the  sloth, 
armadillo  and  aard-vark,  have  simple,  rootless 
teeth  near  the  back  of  their  jaws.  The  ma- 
jority of  these  animals  live  in  South  America, 
although  some  species  are  found  in  Africa  and 
Southern  Asia.  They  are  slow  in  their  move- 
ments, because  of  the  peculiar  structure  of 
their  limbs;  they  have  large  claws,  almost  like 
hoofs,  and  are  covered  with  coarse  hairs,  which 
in  the  case  of  the  pangolin  are  united  into 
overlapping  scales.  The  edentata  are  generally 
ranked  as  the  lowest  of  mammals,  not  merely 
because  of  the  lack  of  teeth  but  because  the 
brain  is  very  small  and  poorly  developed. 
(Each  animal  named  above  is  described  in  its 
place  in  these  volumes.) 

ED'IBLE  BIRDS'  NESTS,  the  nests  of  cer- 
tain species  of  swifts,  found  principally  in  the 
Malay  Archipelago  and  regarded  as  a  luxury 
by  the  Chinese.  The  nest  has  the  shape  of  a 
common  swallow's  nest,  is  found  in  caves,  par- 
ticularly on  the  seashore,  and  has  the  appear- 
ance of  fibrous,  imperfectly-made  isinglass. 
When  procured  before  the  eggs  are  laid,  the 
nests  are  of  a  waxy  whiteness  and  are  then 
esteemed  most  valuable.  The  best  specimens 
sell  in  the  Chinese  markets  for  about  $12  per 
pound.  They  appear  to  be  composed  of  a 
mucihginoua    substance    secreted    by    special 


glands,  and  not,  as  has  been  previously  held,  of 
glutinous  seaweed. 

EDICT  OF  NANTES,  nahNt.  See  Nantv, 
Edict  gf. 

EDINBURGH,  ed'inburo,  Scotland's  capital 
and  second  city,  and  the  center  of  its  intel- 
lectual and  religious  life,  is  a  city  rich  in  mem- 
ories. Within  its  boundaries  were  staged  many 
scenes  in  the  life  of  Mary  Queen  of  Scots  and 
in  the  contemporary  struggles  and  success  of 
the  great  presbyter,  John  Knox;  in  one  of  its 
churchyards  was  signed  the  National  Covenant, 
which  established  the  independence  of  tlie 
Presbyterian  Church  in  Scotland,  and  in  one 
of  its  cellars,  the  Act  of  Union  with  England, 
which  ended  the  independence  of  the  Scottidi 
nation.  In  later  days  it  was  a  literary  center, 
the  home  of  the  Edinburgh  Review,  one  of 
whose  founders  was  Sydney  Smith  and  among 
whose  contributors  were  Cariyle,  Hasliit, 
Macaulay  and  Scott;  of  Blackwoo<Ps  Bdmr 
burgh  Monthly,  which  published  contiibiitioiis 
from  "Christopher  North/'  De  Quino^r  and 
Scott,  and  George  Eliot's  first  stories,  8eene§ 
of  Clerical  Life;  and  of  Chamben^s  Edinbur^k 
Journal,  whose  editors  were  the  publialien  of 
the  famous  Chambers'  Encyclopaedia  and  the 
Book  of  Days.  In  Edinburgh,  Scott  spent  his 
early  life.  Bums  enjoyed  his  first  sneoesi, 
Thomas  Cariyle  began  his  career,  De  Quinoey 
passed  twelve  of  his  most  active  years,  and 
Robert  Louis  Stevenson  grew  to  tnfmhfyyi 
Many  scenes  in  and  about  the  city  are  familiar 
to  readers  of  Scott's  Waverley  NoveU  and 
Stevenson's  David  Balfour. 

Edinburgh  to-day  is  a  progressive  community 
of  320,000  people.  The  city  owns  its  walpr 
supply,  its  gas,  its  street  lighting  93rstem  and 
its  street  cars.  The  municipal  government 
elects  a  majority  of  the  curators  of  Edinbmsb 
University,  which,  though  the  youngest  of 
Scotch  universities,  was  chartered  in  1582,  fifty* 
four  years  before  Harvard  College,  the  oldest 
in  America.  Edinburgh  has  established  public 
markets  and  public  slaughter-houses,  and  has 
built  houses  which  are  leased  to  working  pei^ 
pie.  It  is  proud  of  its  educational  institulioos, 
one  of  which,  the  Royal  Ebgh  School,  ms 
founded  in  the  sixteenth  century. 

Edinburgh  is  built  on  the  hills  wfaieii  lise 
south  of  the  Firth  of  Forth,  from  iduch  Hi 
business  center  is  about  two  miles  distant 
Until  the  end  of  the  nineteenth  oentuiy  the 
boundaries  of  the  burgh  did  not  actend  to 
the  shore,  and  its  shipping  still  psoses  Utfongli 
the  port  of  Leith.   The  city  is  divided  into  tbt 
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Old  Town  and  the  New  Town  by  a  deep  ravine, 
through  which  runs  Princes  Street,  said  to  be 
one  of  the  moet  beautiful  in  the  world.  Id 
the  Old  Town  only  one  street  ia  wide  enough 
to  admit  carriages  or  automobilea. 

Among  the  interesting  Bighta  of  the  city  is 
Holyrood  Castle,  parts  of  which  were  built 
eight  oenturiea  ago;  it  was  the  home  of  the 
Stuarta  before  they  became  kings  of  England, 
and  is  still  occasionally  occupied  by  royalty. 
A  monument  unusual  for  Europe  commem- 
orates the  Scots  who  fell  in  America  in  the 
War  of  Secession.  There  are  two  libraries,  one 
given  by  Andrew  Carnegie,  the  other  the  Advo- 
cates' Libnuy,  founded  in  1682,  of  which  Hume 
i*M  tor  some  years  librarian. 

The  site  of  Edinburgh  was  settled  before 
Roman  times,  but  it  did  not  bear  its  present 
name  until  the  seventh  century,  when  it  was 
■eiied  by  the  Saxons  of  North  umbria,  for 
whose  king  it  was  called  Edwin's  burgh.  The 
city's  nickname,  Auid  Reekie,  means  Old 
Smoky,  though  Edinburgh  ie  not  a  great  manu- 
facturing center. 

The  Dniveraity.  No  one  of  the  other  three 
Scotch  uuivetsities  has  been  the  school  of  as 
many  famous  men  as  Edinburgh.  Barrie,  Car- 
lyle,  Darwin,  Conan  Doyle,  Hume,  Scott, 
Stevenson,  Thomson  the  poet, — all  received  at 
least  port  of  their  education  in  it.  The  uni- 
venity  was  originally  called  the  Town's  Col- 
lie, for  it  was  established  by  the  Edinburgh 
Town  Council  and  remained  under  the  letter's 
direction  from  its  opening  in  1583  until  1858. 
It  ia  now  governed  by  the  principal  and  pro- 
feson,  under  the  supervision  of  officers  of 
both  town  and  gown.  Degrees  are  given  in 
arts,  science,  medicine,  law,  music  and  theology. 
Like  other  Scottish  universities,  Eklinburgh  ad- 
mits women  to  all  its  privileges.  It  shares  in 
the  Carnegie  funds,  and  joins  Saint  Andrew's 
tTniversity  in  sending  a  member  to  Parliament. 

KDISOH,  ed'iiUTi,  Thomas  Alva  (1847- 
),  familiarly  known  as  the  "Wiiard,"  is  the 
greatest  among  the  world's  inventors,  ooe  of 
the  very  few  men  of  all  time  who  have  devoted 
tbMT  lives  to  invention  as  a  profession.  The 
wcrIi  of  no  other  man  in  the  field  of  electrical 
science  approaches  the  estent  and  range  of 
his  activities,  which  have  been  solely  in  the 
direction  of  devices  which  have  stimulated  in- 
dustry and  forced  advancement  more  rapidly 
in  a  decade  than  any  other  influence  in  like 
tine  in  the  history  of  the  world. 

Hit  birthplace  was  Milan,  O.,  but  the  greater 
part  of  his  boyhood  was  spent  in  Port  Huron, 
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Mich.  He  began  his  career  as  a  newsboy  on 
the  Grand  Trunk  Railway,  and  his  taste  for 
experimenting  led  him  to  fit  up  a  small  labora- 
tory in  a  compartment  of  a  baggage  car.  His 
experiments  v 

brought    to    an  /»7^ 

end  by  the  over-  ■_-/11/F 

turning  of  a  bot- 
tle of  phosphorus 
which  set  the  car 
on  fire.  He  next 
studied  t  e  1  e  I 
r  a  p  b  y ,  and  s 
cured  a  position 
as  telegraph 
operator  at  Port 
Huron,  and  later 
i  n  Canada,  o  n 
the  Grand  Trunk 
Railway.  After  ""*'"'  <^"'«="  "^  ^*'^  ""'"^ 
working  a  number  of  years  in  this  capacity  he 
began  his  career  as  an  inventor  in  1869;  the 
stock  ticker,  the  first  product  of  his  genius 
which  was  of  commercial  importance,  was 
brought  out  in  that  year. 

The  World's  Debt  to  Edison.  The  work  of 
Edison  includes  so  many  great  inventions  and 
has  built  up  so  many  industries  that  it  is  im- 
poffiible  to  point  out  any  one  of  his  triumphs 
as  his  greatest.  One  of  his  first  inventions  was 
a  machine  for  recording  votes  at  elections,  but 
after  he  had  perfected  it  nobody  wanted  to 
use  it.  He  then  made  up  his  mind  that  he 
would  never  again  spend  his  time  on  a  device 
or  machine  which  was  not  of  immediate,  prac- 
tical use.  Strict  adherence  to  this  rule  is  the 
reason  why  Edison's  name  is  familiar  the 
world  over.  He  has  not  made  great  discoveries 
in  theoretical  science,  but  he  has  applied  and 
developed  to  new  uses  the  principles  which 
other  men  have  established.  A  partial  list 
of  the  industries  that  have  been  built  up  wholly 
or  in  part  on  the  inveotions  of  Edison  is  here 
given  to  indicate  the  scope  of  his  work:  Elec- 
tric lighting,  brought  to  its  high  efficiency 
through  his  genius;  manufacture  of  incandes- 
cent lamps;  manufacture  of  electric  fixtures; 
the  development  of  electric  railways;  manufac- 
ture of  dynamos  and  electric  motors;  the  tele- 
graph, the  efficiency  of  which  he  has  wonder- 
fully increased;  moving  pictures;  manufacture 
of  the  phonograph  and  the  various  forms  of 
talking  machine  that  have  sprung  from  the 
phonograph. 

Edison's  inventions  are  the  result  of  almost 
ceaseless  industry  and  an  active  imagination. 
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To  a  flatterer  who  once  tried  to  compliment 
him  on  his  achievements,  Edison  replied  that 
"Genius  is  about  two  per  cent  inspiration  and 
ninety-eight  per  cent  perspiration."  When  he 
works,  which  is  nearly  all  the  time,  he  becomes 
unconscious  of  time  and  place.  His  absorption 
is  at  times  so  intense  that  it  is  necessary  for 
someone  to  remind  him  that  he  must  eat  or 
sleep.  He  has  said  that  up  to  1902  he  worked 
an  average  of  nineteen  and  one-half  hours 
daily;  since  that  time  his  working  day  has 
averaged  eighteen  hours.  His  habit  is  not  so 
much  to  do  without  sleep  as  to  ''sleep  when 
he  wants  to,''  as  he  puts  it.  He  has  worked 
practically  without  sleep  for  sixty  hours,  after 
which  he  has  taken  sleep  lasting  eighteen  hours 
or  more  and  awakened  fully  refreshed. 

When  a  task  is  completed  and  he  seeks  a 
vacation  he  plays  as  hard  as  he  has  worked 
and  drives  care  entirely  from  his  mind.  When 
he  has  conceived  a  new  idea  he  reads  every- 
thing obtainable  relating  to  the  subject;  then, 
with  the  aid  of  his  assistants,  he  makes  a  series 
of  tests,  sometimes  hundreds,  sometimes  thou- 
sands, of  them,  no  test  being  omitted  that  will 
aid  in  finding  the  best  device  for  the  purpose. 
One  of  the  best  examples  of  Edison's  method 
in  invention  is  the  incandescent  lamp;  this  is 
explained  in  the  article  Electric  Light. 

Edison's  part  in  the  development  of  the 
electric  railway  consists  principally  of  his  in- 
vention of  a  dynamo  that  is  self-regulating, 
giving  out  more  current  to  the  line  when  more 
current  is  needed  without  change  of  voltage 
— the  compound  wound  dynamo.  Such  a  dy- 
namo will  furnish  current  for  one  car  or  for  a 
number  of  cars  and  adjust  itself  automatically 
to  the  load  that  it  is  called  on  to  carry. 

The  moving-picture  camera  and  the  machine 
for  showing  moving  pictures  on  the  screen  are 
both  inventions  of  Edison.  The  difficulty 
which  he  overcame  in  perfecting  the  moving- 
picture  camera  was  that  of  making  twenty 
pictures  a  second  in  one  camera.  By  means  of 
the  phonograph  and  the  moving-picture  ma- 
chine he  has  provided  entertainment  for  mil- 
lions of  people  and  opened  up  vast  possibilities 
in  the  field  of  amusement  and  education.  By 
a  process  of  combination,  in  1914,  he  developed 
a  machine  which  would  not  only  show  the 
moving  pictures  but  present  dialogue  to  ac- 
company the  action  of  the  plot.  This  machine 
showed  defects,  and  it  was  recalled  to  undergo 
further  study  and  experimentation. 

Edison's  industry  in  invention  is  well  illus- 
»d  in  his  development  of  the  storage  bat- 


tery that  bears  his  name.  After  a  long  series 
of  tests,  when  the  storage  battery  appeared 
to  be  a  success,  it  was  put  on  the  market, 
but  Edison  continued  to  experiment  with  a 
view  to  improving  it.  After  several  thousand 
cells  had  been  sold  it  was  foimd  that  occa- 
sionally a  cell  would  prove  defective.  The 
customers  were  satisfied,  but  Edison  was  not. 
He  shut  down  the  factory,  though  it  meant 
great  loss,  and  for  five  years  conducted  experi- 
ments with  the  determination  to  improve  it. 
The  result  was  even  better  than  he  expected, 
and  again  the  Edison  battery  was  put  on  the 
market. 

In  the  field  of  telegraphy  Edison  invented 
systems  of  duplex,  then  quadruplex  and  finaUy 
sextuplex  transmission;  this  means  that  two, 
four  and  now  six  messages  can  be  sent  over 
one  wire  at  the  same  time.  In  the  telephone 
field  Edison  is  the  inventor  of  the  carbon 
transmitter,  which  in  a  modified  form  is  used 
to-day  in  practically  all  telephone  t^ysteins. 
After  the  beginning  of  the  War  of  the  Nations 
in  1914  Edison  devoted  considerable  time  to 
perfecting  processes  for  making  carbolic  acid, 
benzol  and  other  materials  previously  imported 
from  Europe  and  not  manufactured  in  America. 

The  number  of  Edison's  patents  is  more  than 
2,500;  about  1,400  of  these  are  registered  in 
the  United  States,  and  nearly  1,200  in  other 
countries.  His  laboratories  and  factories  are 
in  Orange,  N.  J.,  a  few  miles  west  of  New 
York  City.  Edison  belongs  not  to  the  United 
States  alone,  but  to  the  world,  and  his  mod- 
estly-won honors  are  from  many  nations.  In 
1878,  when  his  genius  was  in  what  proved  its 
early  stages  of  development,  he  was  given  the 
appointment  of  Chevalier  of  the  Legion  of 
Honor  from  France,  and  fourteen  years  later 
was  made  a  Commander  in  the  same  Order.  In 
1892  Great  Britain  honored  him  with  the  Albert 
Medal  of  the  Society  of  Arts.  In  1915  he  re- 
ceived the  Nobel  Prize  for  physics,  and  was 
also  appointed  chairman  of  the  Advisory  Board 
of  civilian  inventors  and  engineers  to  consider 
plans  for  raising  the  efficiency  of  the  United 
States  navy.  While  he  appreciates  the  honors 
bestowed  on  him  he  will  never  wear  medals, 
for  a  characteristic  of  Edison  is  his  dislike  of 
display.  Often  visitors  who  have  taken  medals 
to  him  have  been  met  with  what  appeared  to 
be  scant  courtesy.  At  one  time  a  visitor  called 
at  his  laboratory  with  a  medal  to  present  to 
Mr.  Edison  and  asked  him  if  he  had  any  more. 
''Oh  yes,"  he  replied,  ''I  have  a  couple  of 
quarts  more  up  at  the  house."    Hie  apparent 
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blimtnesB  meant  only  that  his  work  was  of 
more  importance  to  him  than  any  number  of 
medals.  wj.z. 

Consult  Jones's  Thonnu  Editon;  Dyer  and 
Martin's  Bdiaon:  Hit  Life  and  Inventiona, 

Related  Subjects.  The  importance  of  Edi- 
son's work  can  be  best  appreciated  through  a 
study  of  the  following  articles  in  these  volumes : 

Dsmamo  Nobel  Prize 

Electric  Ldght  Talkingr  Machine 

Electric  Railway  Telegraph 

Moving  Plctxirea  Telephone 

EDMONTON,  ed'muntun,  the  capital  of  the 
Canadian  province  of  Alberta,  one  of  the  great 
cities  which  have  sprung  up  on  the  western 
prairies  almost  in  a  day.  For  more  than  a 
century  Edmonton  was  a  trading  post.  It  was 
prosperous  enough,  considered  as  a  trading 
post  merely,  but  it  made  almost  no  advance  in 
site  or  importance.  During  the  closing  years 
of  the  nineteenth  century  there  came  a  sudden 
change,  and  from  a  cluster  of  buildings  scarcely 
worthy  the  name  of  village  Edmonton  was 
transformed  into  an  important  town.  In  an- 
other  decade  it  became  a  great  city — with  the 
exception  of  Calgary,  its  rival  to  the  south,  the 
largest  between  Winnipeg  and  the  Pacific  coast. 

It  is  a  city  with  wide  streets  and  boulevards, 
with  fine  homes  and  substantial  business  blocks, 
with  banks,  hotels,  theaters,  churches,  colleges 
and  excellent  public  schools,  with  railways, 
street  cars  and  automobiles.  In  short,  a  city 
with  all  the  comforts  and  advantages  of  mod- 
em life  blossomed  forth  from  the  little  trading 
poet  which  stood  on  the  banks  of  the  Sas- 
katchewan, a  rendetvous  for  Indians  and  the 
few  ^ite  men  who  carried  on  the  business  of 
the  Hudson's  Bay  Company.  From  a  popula- 
tion of  1,200  in  1899,  Edmonton  jumped  to 
2,026  in  1901,  to  24,900  in  1911  and  to  an 
estimated  total  of  about  70,000  in  1914.  The 
War  of  the  Nations  made  heavy  calls  on  the 
city's  population,  which  in  1916  was  53,794. 

Location  and  General  Description.  Edmon- 
ton lies  slightly  south  and  east  of  the  geo- 
graphical center  of  the  province,  but  is  well  to 
the  north  of  the  center  of  population.  The 
preponderance  of  population  in  the  south  and 
south  center,  due  to  earlier  railway  develop- 
ment in  these  sections,  has  caused  Edmonton 
to  be  considered  as  situated  far  north,  but  in 
reality  it  is  well  within  the  southern  half  of 
the  province.  It  is  about  as  far  north  of  the 
equator  as  Berlin,  Germany,  and  is  slightly 
farther  ncMth  than  London,  England.  The  city 
lies  on  the  banks  of  the  North  Saskatchewan 
Rivery  which  at  this  point  has  cut  a  valley 


200  feet  deep  and  nearly  a  mile  wide.  The 
river  itself  is  nearly  700  feet  wide.  On  the 
table-land  which  overlooks  the  thickly-wooded 
river  valley  lies  Edmonton.  Edmonton  South, 
that  portion  of  the  city  south  of  the  river,  was 
formerly  a  separate  city,  called  Strathcona,  but 
since  February,  1912,  has  been  incorporated  as 
a  part  of  Greater  Edmonton. 

The  Basis  of  Edmonton's  Growth.  The  Sas- 
katchewan River  is  navigable  for  steamers  from 
Edmonton  to  a  point  about  four  miles  above 
its  mouth  in  Lake  Winnipeg,  a  distance  of 
about  850  miles.  A  series  of  rapids  at  that 
point  breaks  the  course  of  navigation  and  has 
retarded  the  development  of  river  traffic.  Ed- 
monton's prosperity  is  due  largely  to  the  rail- 
ways. The  Canadian  Pacific,  the  first  railway 
to  cross  the  prairies,  ran  through  Calgary,  194 
miles  to  the  south,  and  it  was  not  until  1891 
that  a  branch  was  extended  from  Calgary 
northward.  This  branch  stopped  at  South  Ed- 
monton, on  the  south  bank  of  the  Saskatch- 
ewan. The  Canadian  Northern,  the  first 
railway  to  reach  Edmonton  proper,  arrived  in 
1905,  and  in  1910  came  the  Grand  Trunk 
Pacific.  Two  other  railways,  not  yet  completed, 
will  open  new  territory  tributary  to  Edmon- 
ton and  also  provide  additional  lines  to  the 
Pacific  coast;  these  are  the  Edmonton,  Dun- 
vegan  &  British  Columbia  and  the  Alberta  & 
Great  Waterways  railways.  By  the  shortest 
rail  routes  Edmonton  is  793  miles  northwest 
of  Winnipeg  and  773  miles  northeast  of  Van- 
couver. 

Industries  and  Commerce.  Edmonton  is 
both  a  manufacturing  and  a  commercial  center. 
Its  chief  industrial  plants  are  slaughter-  and 
packing-houses,  lumber  mills,  flour  mills,  foun- 
dries and  machine  shops.  Coal  mining,  near 
the  city  and  even  within  the  city  limits,  has 
grown  to  great  proportions.  To  a  large  degree 
the  city  trades  in  the  products  of  its  mills  and 
factories,  but  it  is  also  a  large  distributor  of 
machinery  and  other  supplies  for  the  mines 
and  farms.  Edmonton  is  the  natural  commer- 
cial center  for  the  valley  of  the  Peace  River 
(which  see).  It  is  also  one  of  the  world's  great- 
est fur  markets,  being  the  headquarters  of  the 
Hudson's  Bay  Company,  of  Revillon  Fr^res,  a 
great  French  firm,  and  other  smaller  organiza- 
tions. 

Conspicuous  Features.  The  city  is  a  noted 
educational  center,  the  chief  institutions  being 
the  University  of  Alberta  (which  see),  and 
Robertson  and  Alberta  colleges,  which  are  affil- 
iated with  the  UniversiXv )  ^lA  ^^"^  ^^sso\\.  ^\A 
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Oblate  Fathers'  colleges.  The  public  schools 
are  well  housed  and  equipped;  such  buildings 
as  the  Victoria  High  School  and  the  John  A. 
McDougall  School  might  well  be  the  pride  of 
cities  many  times  as  large.  The  Edmonton 
Technical  School  deserves  special  mention.  Of 
the  many  public  structures  the  most  conspic- 
uous is  the  beautiful  provincial  Parliament 
building  (for  illustration,  see  Alberta,  page 
157),  but  also  worthy  of  notice  are  the  new 
Government  House  (Glenora) ;  the  Chateau 
Macdonald,  a  magnificent  hotel  completed  in 
1914  at  a  cost  of  $2,000,000;  the  courthouse; 
the  civic  block,  which  houses  all  the  adminis- 
trative offices  of  the  city,  and  the  McLeod 
building. 

Edmonton  is  conspicuous  among  Canadian 
cities  as  one  of  the  leaders  in  governmental 
reforms.  It  owns  and  operates  all  of  its  public 
utilities,  including  street  railways,  water  works 
and  telephone,  electric  light  and  power  sys- 
tems. It  raises  its  public  funds  by  a  ''single 
tax";  with  the  exception  of  a  few  license 
fees  and  special  taxes  for  local  improvements 
the  only  tax  levied  is  on  land.  It  has  a  modi- 
fied commission  government,  the  mayor  being 
assisted  by  one  city  commissioner.  One  of 
the  latest  innovations,  established  in  1916,  is 
a  special  court,  presided  over  by  a  woman 
judge,  to  hear  cases  in  which  women  and  chil- 
dren are  the  culprits. 

History.  Fort  Edmonton,  a  trading  post  of 
the  Northwest  Company,  was  established  about 
1795,  and  a  few  years  later  the  Hudson's  Bay 
Company  established  a  station  near-by.  A 
small  settlement  grew  up,  but  gave  few  indi- 
cations of  its  future  greatness.  In  1876  the 
telegraph  reached  Edmonton,  and  in  1880  the 
first  newspaper,  the  Edmonton  Bulletin,  was 
established.  The  small  hand  press,  on  which 
this  first  paper  was  printed,  was  brought  across 
the  plains  from  Winnipeg  in  a  Red  River  cart, 
a  vehicle  usually  made  entirely  of  wood,  drawn 
by  an  ox  or  an  Indian  pony  and  creaking  hor- 
ribly as  its  wooden  wheels  turned  on  its 
wooden  axles  after  the  rough  trails  had  worn 
away  the  grease.  The  completion  of  the  rail- 
way from  Calgary  in  1891  was  of  great  im- 
portance, but  is  overshadowed  by  the  fame 
Edmonton  won  in  1897  and  later  years  as  an 
outfitting  point  for  the  goldseekers  who 
thronged  to  the  Yukon  and  Alaska.  In  1905 
the  city  became  the  capital  of  the  new  province 
of  Alberta.  J.MCC. 

BD'MUNDS,  George  FWnkun  (182a-  ), 
an    American    statesman   and   great   constitu- 


tional lawyer,  was  bom  at  Richmond,  Vt.  He 
began  the  practice  of  law  in  1849  and  in  1851 
removed  to  Burlington.  From  1854  to  1880 
he  was  a  member  of  the  Vermont  legislature, 
being  for  the  last  three  years  the  speaker  of 
the  house.  In  1866  he  took  his  seat  in  the 
United  States  Senate  as  a  Republican  from 
Vermont  and  was  returned  to  that  body  for 
four  successive  terms,  succeeding  Vice-Presi- 
dent Arthur  as  president  pro  tempore  of  the 
Senate  after  Arthur  was  elevated  to  the  Presi- 
dency by  the  death  of  President  Garfield,  in 
September,  1881. 

During  his  long  term  in  the  Senate  he  served 
on  the  most  important  committees,  taking  hi^ 
rank  as  a  statesman.  He  came  into  unusual 
prominence  as  the  champion  of  a  bill  passed 
in  March,  1882,  for  the  suppression  of  polygamy 
in  Utah.  In  1880  and  1884  he  was  an  unsuccem- 
ful  candidate  for  the  Republican  Premdential 
nomination.  He  was  the  author  of  the  anti^ 
trust  law,  known  as  the  Sherman  Act,  which 
was  passed  in  1890  and  became  one  of  the 
most  important  Congressional  measures  of  the 
last  half  of  the  nineteenth  century. 

ED'MUNDSTON,  the  county  town  of  Mada- 
waska  County,  New  Brunswick,  in  the  north- 
west part  of  the  province,  at  the  confluence 
of  the  Madawaska  and  Saint  John  rivers,  the 
latter  being  at  this  point  the  boundary  between 
Maine  and  New  Brunswick.  The  town  is 
served  by  the  Canadian  Pacific,  Grand  Trunk 
Pacific  and  Temiscouata  railways,  and  on  the 
American  side  of  the  river  is  the  Bangor  & 
Aroostook  Railway.  The  river  valleys  north 
and  west  of  Edmimdston  are  lumbering  regions, 
and  the  town's  chief  industrial  establishments 
are  saw  mills.  There  is  also  a  large  repair  shop 
maintained  by  the  Grand  Trunk  Pacific  Rail- 
way. Mixed  farming  is  carried  on  in  the 
neighborhood,  and  good  fishing  and  hunting 
abound.  French-Canadians  predominate  in  the 
town  and  vicinity.  Population,  in  1911,  1^21; 
in  1916,  about  2,600.  jji3. 

EDOM,  e'dum,  a  mountainous  region  men- 
tioned in  the  Old  Testament,  located  in  mod- 
em Syria,  lying  on  both  sides  of  the  River 
Arabah  and  extending  from  the  southern  part 
of  the  Dead  Sea  to  the  Gulf  of  Akabah.  The 
country  was  called  Mount  Seir  until  the  Edom- 
ites,  the  descendants  of  Esau,  drove  out  the 
Horites  and  occupied  the  land  themselTee.  JX 
is  noted  for  its  red  sandstone  cli£EB,  and  eonie 
have  thought  that  the  name  Edom,  vdiidi 
means  red,  was  given  to  the  countiy 
of  the  color  of  the  diffis. 


'  DOCATION,  ,d  II  ka' shun.  Ever 
since  man  appeared  upon  the  earth  the  race 
hoB  struggled  to  overcome  its  eavironment, 
and  the  progresa  from  eavagery  to  the  present 
■tate  of  dviiication  of  the  most  enligfateced 
peoples  is  due  to  thia  struggle.  Education,  in 
the  broadest  meaning  of  the  term,  means  the 
development  of  all  the  powers  of  man;  in  the 
restricted  sense  in  which  the  term  is  ordinarily 
used,  it  means  the  training  of  children,  youth 
and  adults  in  educational  institutions— common 
schools,  colleges,  universities  and  professional 
schools.  In  the  broadest  application  of  the 
term,  education  extends  through  life;  in  its 
restricted  application,  it  is  confined  to  the 
school  age,  which  may  extend  from  four  to 
twenty-five  years,  if  the  kindergarten  and  pro- 
fenional  uhools  are  included. 


A  stniiy  of  thi^  definitinns  of  tducatioo  shows 
that  theories  and  systems  have  undergone  rad- 
ical  changes  during  the  last  century.  The 
older  definitions  emphasize  the  idea  of  educa- 
tion through  external  conditions  and  powers. 
The  modem  definitions,  while  recognising  the 
value  and  inBuence  of  these  conditions  and 
powers,  place  emphasis  upon  the  necessity  of 
the  self-activity  of  the  learner.  In  other  words, 
it  is  only  as  the  learner  himself  uses  these 
conditions  that  be  becomes  educated,  through 
their  influence.  The  educational  systems  of 
the  past  are  of  interest  only  to  those  who 
desire  to  study  the  evolution  of  educational 
systems;  there  are  many  volumes  devoted  to 
this  phase.  The  modem  tendencies  of  educa- 
tion are  of  present  interest,  and  are  set  forth 
in  the  subtitles  which  follow. 


Natural  Education 


The  term  natural  edvcation  is  applied  by 
Tinifred  Sackville  Stoner  to  a  volume  in 
which  she  gives  in  detail  the  methods  employed 
in  the  early  instmction  of  her  daughter  Wini- 
fred (see  Stoner,  WiNintGo  Sackviua).  It  has 
attracted  widespread  attention  because  of  the 
very  early  age  at  which  the  child  mastered 
the  studies  taught  in  the  elementary  and  high 
schools,  including  several  foreign  languages, 
and  also  a  number  of  accomplishments  such  as 
playing  the  piano  and  violin,  painting,  and  box- 
ing and  fencing.  The  term  is  now  used  by  Mrs. 
Stoner  to  designate  her  methods,  which  she 
holds  are  better  adapted  to  child  nature  than 
those  ordinarily  employed  in  school  instruction. 
She  has  established  several  schools  in  which 
her  methods  are  being  applied,  and  she  has 
thus  niminariEed  these  i 


The  name  nafuroi  ed%tcation  has  been  chosen 
deliberately  to  designate  a  new  sort  of  educa- 
tion, the  kind  which  Nature  surely  intended  for 
all  her  children — education  through  play,  di- 
rected toward  a  definite  end  throughout  life. 
AH  children  and  all  grown  people  love  play,  but 
tliey  restrict  the  word  to  a  much 


meaning  than  is  either  necessary  or  desirable. 
Play  is  a  word  that  should  be  made  to  include 
anything  which  one  does  under  the  leadership 
of  interest.  To  be  compelled  to  study  or  to 
engage  in  certain  occupations  when  interest  is 
utterly  lacking,  is  leork.  If  the  interest  is 
sharply  engaged,  it  is  play.  The  pathway  of 
knowledge  for  children  should  be  one  of  joy 
and  not  one  of  drudgery.  But  in  order  to  give 
little  ones  a  thirst  for  knowledge,  in  order  to 
stimulate  and  not  to  dull  the  eager  curiosity 
which  every  normal  child  has  from  birth,  train- 
ing can  hardly  begin  at  too  early  an  age. 

And  since  the  schools  do  not  care  for  children 
during  the  earliest  and  probably  the  most  im- 
pressionable years,  this,  their  first  education, 
is  in  the  bands  of  the  parents.  Now,  parents 
need  to  be  trained  for  the  task.  They  cannot 
go  at  it  blindly  or  they  will  falter.  There 
must  be  schools  for  parenthood  so  that  both 
young  men  and  young  women  may  learn  how 
best  to  care  for  their  babes.  There  should  be 
parenthood  training  classes  in  every  high  school 
and  every  college,  where  all  young  people 
could  be  trained  to  realise  the  ioya  ajul  iSi:^ 
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possibilities  that  come  through  fatherhood  and 
motherhood. 

Mother  Nature  has  seen  to  it  that  her  chil- 
dren shall  care  more  for  babies  than  for  their 
studies  of  the  many  "ologies"  and  ''isms/'  for 
she  has  put  into  the  heart  of  every  human 
being  the  mother  love  and  the  father  love 
that  make  them  care  tenderly  for  their  chil- 
dren. Plants  and  animals  do  not  develop  best 
when  they  are  allowed  to  grow  like  weeds.  All 
the  time  and  thought  put  into  cultivating  them 
produces  a  finer  product.  Why,  then,  should 
children  be  allowed  to  grow  like  weeds  during 
their  most  impressionable  years?  It  is  wasting 
precious  opportunities  to  neglect  them  for  the 
first  six  years  of  their  lives  and  then  to  deliver 
them  for  training  to  the  overworked  school 
teacher. 

Every  normal  child  bom  into  this  world  is  a 
trinity — mental,  physical,  moral — and  every 
part  of  that  trinity  should  be  developed  while 
the  mind  is  like  wax  and  the  impressions  made 
on  it  are  lasting.  The  mother  who  develops 
only  the  physical  part  of  this  trinity  makes  of 
her  child  a  sturdy  little  savage.  The  parent 
who  develops  the  mental  at  the  expense  of  the 
physical  goes  against  the  laws  of  nature  and  is 
sometimes  rewarded  by  a  replica  of  the  old- 
time  literary  celebrity  with  begoggled  eyes, 
bent  back,  contracted  chest,  and  pale,  sad 
countenance.  Other  parents  are  blind  enough 
to  develop  the  moral  and  spiritual  side  of 
their  children  at  the  expense  of  the  mental 
and  physical.  All  three  are  wrong.  Let  mod- 
eration in  all  things  be  the  watchword  of 
parents. 

Every  normal  child  bom  into  this  world  has 
some  special  talent  given  to  him,  some  aptitude 
for  a  particular  art  or  profession  or  occupation. 
"Why,  then,"  some  will  ask,  "are  there  not 
more  famous  people  in  the  world?"  Just  as  a 
multitude  of  good  things  can  be  attributed  to 
mothers,  so  must  these  same  mothers  shoulder 
the  blame  for  many  omissions.  They  should 
be  alert  for  signs  of  their  children's  talents  at 
an  early  age,  ready  to  nurture  them  until  they 
bear  glorious  fruit.  The  school  age,  six  years, 
is  all  too  late.  Earlier  development  will  do 
much  to  bring  out  this  talent;  for  the  child's 
mind  has  all  the  foundations  for  good  or  ill, 
greatness  or  lowliness,  before  the  school  age, 
and  parents  must  see  to  it  that  the  founda- 
tions are  strengthened,  not  undermined. 

History  tells  us  that  nearly  all  great  men 
have  shown  signs  of  their  wonderful  talents 
almost  in  babyhood.    Julius  Caesar  was  only 


three  years  old  when  he  rode  to  war  behind 
his  Uncle  Marius.  Napoleon  played  his 
childish  games  with  imaginary  warriors,  and 
Alexander  the  Great,  when  his  father  was  ab- 
sent, went  out  to  parley  with  the  ambassadors. 
Confucius  played  on  the  lute  and  talked  of 
piety  when  he  was  a  mere  babe,  and  John 
Stuart  Mill  was  hardly  older  when  he  knew  the 
Latin  and  Greek  alphabets.  The  exceptions  to 
this  rule  early  rebelled  against  school  and  the 
uninteresting  quality  of  their  studies,  and,  if 
we  knew  more  of  their  early  lives,  we  would 
probably  find  that  there  was  some  just  cause 
for  their  rebellion — some  reason  why  the  fairy, 
"Interest,"  was  not  present  to  make  play  of 
their  work.  ^ 

Children  from  two  and  ja  half  to  three  yean 
of  age  are  at  their  keenest,  bubbling  over  with 
energy  and  curiosity.  It  is  almost  criminal  to 
allow  this  interest  and  curiosity  to  spend  itself 
without  results.  This  is  the  period  ^en  the 
most  promising  children  are  likely  to  leave  de- 
stmction  in  their  pathway  simply  because  their 
excessive  energy  is  undirected.  Play,  as  we 
know  it,  is  not  enough.  Play  without  a  purpose 
is  mere  idleness,  and  Nature  never  intended 
any  of  us  for  idleness.  But  play  with  a  pur> 
pose,  well-directed  play  that  develops  all  of  a 
child's  capacities,  physical,  mental,  spiritual, 
will  benefit  both  the  child  and  those  about  him. 

Nature  has  endowed  the  child  with  an  eager 
curiosity,  with  a  desire  to  touch  and  taste  and 
handle  ever3rthing  around  him,  and,  as  soon 
as  he  has  acquired  the  art  of  speech,  to  ask 
innumerable  questions.  These  questions  should 
be  answered  by  mothers  and  fathers.  It  re- 
quires intelligence  and  quick  thinking  and 
infinite  patience  to  satisfy  the  thirst  for  knowl- 
edge that  children  possess,  but  it  is  a  duty  that 
cannot  be  shirked.  Mothers  of  the  animal 
kingdom  train  their  young  to  do  all  the  things 
that  they  themselves  can  do.  How  many 
mothers  of  our  race  have  the  patience  to  do  as 
much?  How  many  of  them  are  as  painstaking 
as  is  mother  Tabby  with  her  kittens?  And  if 
their  failure  is  due  to  their  inability  to  answer 
all  the  questions,  then  they  must  seek  to  acquire 
more  knowledge.  It  is  their  duty  to  go  to 
the  books,  which  are  still  closed  to  very  young 
children,  and  there  to  find  answers  for  them. 
What  are  books  for — ^the  encyclopedias  and  the 
dictionaries,  all  the  stored-up  knowledge  of 
the  ages — if  they  caimot  tell  the  child,  through 
his  parents,  what  he  wishes  to  know?  8udi 
study  serves  a  twofold  purpose,  for  pareuta 
cannot  gain  the  knowledge  th^  wish  their 
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ohildren  to  have  without  at  the  same  time 
benefiting  themselves.  This  is  directly  in  line 
with  one  of  the  Natural  Education  principles, 
"We  know  that  which  we  impart." 

Natural  Education  is  not  a  stufiing  process, 
but  one  of  its  purposes  is  to  fill  children's 
minds  with  thoughts  worth  remembering  at  a 
time  when  they  can  memorize  with  the  great- 
est ease — that  is,  from  the  second  to  the  twelfth 
year.  Winifred  Stoner  was  given  a  useful  store 
of  information,  or  at  least  a  foundation  on 
winch,  she  could  reason,  before  she  reached  her 
thirteenth  year.  When  she  entered  the  adoles- 
cent period  she  was  allowed  to  follow  her  own 
inclinations  as  regards  study. 

Most  children  in  the  adolescent  period  are  in 
the  high  school,  at  work  which  is  much  more 
difficult  for  them  than  any  they  have  had 
previously.  During  this  time  of  life,  when 
they  are  neither  little  folks  nor  grown-ups; 
when  they  are  in  a  dreamy  rather  than  an 
active  state;  when  they  are  changing  from 
grubs  to  butterflies,  they  should  not  be  forced 
to  study.  The  information  which  seems  to 
them  dull  and  uninteresting  might  all  have 
been  given  to  them  before  this  time.  They 
might  have  acquired  in  early  childhood  the 
knowledge  which,  during  their  high  school 
years,  they  feel  it  drudgery  to  gain. 

But  education  of  this  sort  cannot  be  given 
in  large  classes.  Individual  training  is  the 
ideal — training  through  which  knowledge  may 
be  gained  in  a  few  months  which  now  requires 
years  of  time.  There  are  no  two  things  exactly 
alike,  not  even  two  leaves  on  a  tree  or  two 
blades  of  grass.  Why,  then,  should  we  expect 
children  to  be  so  much  alike  that  our  son 
should  be  made  to  learn  all  things  and  to  do  all 
things  in  exactly  the  same  way  in  which  our 
neighbor's  son  learns  them  and  does  them? 

Nature  never  intended  that  her  children 
should  be  put  within  brick  walls,  as  if  they 
were  prisoners,  when  they  are  gaining  knowl- 
edge. It  is  all  wrong.  The  day  will  come 
when  the  closed  schoolroom  will  be  the  excep- 
tion and  the  out-of-door  school,  the  rule. 
Nothing  in  nature  is  static;  everything  is  dy- 
namic. Why,  then,  should  we  have  stationary 
dedcs  and  other  immovable  furniture  in  the 
schoolroom?  Why  should  children  be  com- 
pelled to  have  thirty  minutes  of  geography, 
then  thirty  minutes  of  arithmetic,  and  so  on, 
at  stated  times  each  day?  Monotony  such  as 
this  kills  interest,  and  when  interest  is  gone 
the  acquisition  of  knowledge  becomes  painful 
dnidgeiy.    It  should  be  a  joy. 


Why  not  introduce  games  into  the  public 
schools  which  will  be  so  interesting  that  chil- 
dren will  play  them  after  school  hours  and 
during  vacations— games  that  will  develop  both 
mind  and  body?  Such  games  would  necessitate 
more  playgrounds,  to  be  sure,  but  the  more 
playgrounds  we  have  the  less  need  there  will 
be  for  penitentiaries. 

All  children  have  a  sense  of  rhsrthm  that 
expreq|9es  itself  when  they  are  very  young,  in 
their  love  of  nursery  rhymes  and  jingles. 
Learning,  put  into  jingle  form,  is  much  more 
easily  remembered  than  in  the  form  of  prose. 
Have  you  never  begun  the  jingle,  "Thirty  days 
hath  September,  April,  June  and  November," 
when  you  wanted  to  be  sure  of  the  number  of 
da3r8  in  a  particular  month?  This  is  a  perfect 
illustration  of  the  point.  There  is  no  reason 
why  all  sorts  of  facts  which  will  be  useful 
throughout  life  cannot  be  put  into  just  such 
form.  And  the  singing  of  the  rhymes  and 
jingles  may  be  accompanied  by  body  rh3rthms, 
so  that  the  mental  and  the  physical  can  go 
hand  in  hand,  bringing  about  perfect  coordina- 
tion of  mind  and  muscle.  In  other  words, 
make  a  game  of  the  jingles,  an  active,  interest- 
ing game. 

It  is  not  necessary  to  buy  expensive  and 
elaborate  tools  and  t03r8  for  children.  The 
same  old  dolb  and  balls  and  hoops  which 
have  always  been  in  the  nursery  can  be  used  as 
aids  in  developing  the  imagination,  teaching 
rh3rthm,  history,  poetry,  art.  All  toys  should, 
however,  be  of  the  constructive  type.  But 
beware  of  the  destructive  toy  I  Mothers  who 
give  their  little  ones  toy  swords  and  pistols 
are  helping  to  keep  alive  the  war  spirit,  that 
menace  to  civilization.  Children  must  be 
taught  to  admire  the  constructive  rather  than 
the  destructive,  the  saver  of  life  rather  than 
the  taker.  Let  school-books  cohtain,  not  nine- 
tenths  praise  for  the  warrior  and  one-tenth  for 
the  great  inventor  or  artist  or  poet,  but  the 
reverse.  Let  children  be  taught  to  revere  the 
high  achievements  of  peace  and  not  the  ac- 
complishments of  war. 

The  best  toy  that  any  child  can  have,  a 
veritable  fairy  toy,  is  a  typewriter.  No  better 
means  can  be  furnished  a  child  for  learning  to 
read,  to  spell,  to  speak  and  write  good  English, 
to  punctuate  and  to  memorize.  If  he  learns 
to  operate  his  machine  well  he  will  develop 
his  hands  so  that  he  will  not  have  the  same 
difficulty  in  playing  a  piano  or  a  stringed  in- 
strument as  he  would  if  he  came  to  it  with 
untrained  muscles.    He  m&v  ^^"^^  X&'d.^Vvo^- 
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self  to  read  by  means  of  this  good  fairy  by 
copying  simple  lessons  from  interesting  chil- 
dren's books.  It  is  essential  that  everyone 
learn  to  do  things  for  himself,  and  a  typewriter 
encourages  a  child  to  dig  out  words  and  to  learn 
their  meanings.  It  teaches  concentration  and 
observation.  It  teaches  accuracy.  Children 
rapidly  learn  to  find  the  punctuation  signs, 
to  know  them  by  name,  and  to  use  them. 
Later  on,  when  the  child  has  learned  to  write 
with  more  facility,  he  may  copy  thoughts  in 
verse  and  prose  from  the  great  masters,  and 
thus  he  gets  a  mental  picture  which  will  never 
be  forgotten.  In  the  same  way,  and  without 
studying  in  the  regulation  manner  from  a 
spelling  book,  he  will  learn  to  spell.  He  will 
probably  enjoy  drill  of  all  sorts  on  the  machine. 
And  if  he  makes  a  mistake  in  English  and  his 
mother  or  teacher  calls  his  attention  to  it,  the 
task  of  writing  the  correct  sentence  ten  times 
on  the  machine  will  fix  it  in  his  memory  so 
that  he  cannot  forget  it. 

After  a  child  has  learned  to  know  the  printed 
letters  he  can  be  taught  the  script  letters  very 
easily.  Set  him  to  cop3ring  the  letters  singly, 
just  as  he  would  copy  a  picture,  until  he  has 
them  fixed  in  his  mind.  When  he  begins  con- 
sciously to  learn  to  write  he  will  find  it  much 
easier  than  will  the  child  who  has  never  become 
familiar  with  the  picture  of  a,  b,  c,  etc. 

Hurry,  worry  and  fear  should  be  driven  from 
the  schoolroom,  and,  in  fact,  from  all  paths 
leading  to  knowledge.  Children  should  be 
given  fewer  tasks,  and  that  relic  of  inquisi- 
tional torture,  the  examination,  should  be  abso- 
lutely banished.  Who  knows  how  many  nerv- 
ous wrecks  it  has  been  responsible  for?  If  chil- 
dren learn  to  study  for  the  sheer  love  of  gain- 
ing knowledge  and  not  for  the  sake  of  winning 
deportment  cards  and  bits  of  sheepskin,  exam- 
inations will  have  no  further  usefulness.  Let 
a  teacher  only  arouse  a  child's  thirst  for  knowl- 
edge, show  him  how  to  travel  to  the  "knowl- 
edge fount,"  and  he  may  safely  be  left  to  his 
journey.    No  prodding  will  be  necessary. 

As  we  study  Nature  and  people,  education 
seems  to  narrow  down  to  two  real  objects — 
self-control  and  the  joy  of  service.  Tiny  babies 
can  be  taught  to  control  themselves.  Alex- 
ander the  Great  conquered  worlds — and  died 
without  having  learned  self-control.  No  wise 
mother  had  trained  him  from  the  first  for  the 
conquest  of  himself.  All  children  get  their 
first  lessons  by  imitation.  How  then  can  they 
learn  to  master  themselves  if  those  about  them 
Jack  poise  and  perfect  control?    See  to  it  that 


your  children  have  before  them  a  splendid 
example  to'  imitate. 

Tiny  children  soon  learn  the  joy  of  service. 
They  scarcely  need  to  be  taught,  rather  they 
only  need  to  be  encouraged,  to  do  little  acts 
which  will  bring  pleasure  to  those  around 
them ;  and  by  giving  joy  they  make  gladness  for 
themselves.  Let  us  all  learn  that  one  of  the 
joys  of  achievement  is  the  realisation  that  we 
can  do  more  for  others;  and  let  children  learn 
to  do  a  variety  of  things.  To  master  one  thing 
is  essential,  but,  in  addition,  let  them  be  "jacks 
of  all  trades."  Thus  and  only  thus  can  an 
all-around  development  be  secured. 

All  languages  should  be  taught  to  children 
in  that  same  memory  period,  between  the  ages 
of  two  and  twelve,  and  through  the  natural  or 
direct  route — that  is,  through  the  ear  rather 
than  the  eye.  Children  under  twelve  yean 
learn  to  speak  foreign  languages  very  quickly, 
whereas,  if  they  wait  until  the  high-echool  age 
before  they  make  the  attempt,  and  in  addition 
try  to  learn  languages  through  the  grammar 
route,  interest  vanishes  and  the  work  brings 
weariness  and  unhappiness  into  the  student's 
life.  Children  should  get  their  first  impressioDB 
of  music  in  the  same  way — ^through  the  ear. 
It  is  absurd  to  imagine  that  the  music  reaches 
the  soul  through  the  eye,  yet  this  is  what  many 
a  music  teacher  seems  to  believe. 

Mathematics,  the  bete  noir  of  many  chil- 
dren's lives,  can  also  be  made  a  joy,  by  treat- 
ing it  as  the  science  of  quantity,  not  in  separate 
divisions  of  arithmetic  (through  many  prob- 
lems), algebra  (more  problems),  and  geometiy, 
a  stem,  brain-nagging  study.  Children  should 
be  given  some  idea  of  all  branches  of  mathe- 
matics from  the  beginning.  Teach  them  to 
observe  the  geometrical  figures  that  adorn 
many  public  buildings;  let  them  become  fa- 
miliai*  with  various  geometrical  forms  by  play- 
ing hexagon  tag,  pentagon  tag,  and  similar 
games.  Point  out  the  fact  that  their  hop 
scotch  pen  is  made  up  of  rectangles.  Tell 
them  that  their  balls  are  spheres  and  their 
blocks  cubes.  Do  not  make  them  work  out 
problems  in  arithmetic.  Give  them  a  typiod 
problem,  and  after  they  have  mastered  the 
principle  let  them  make  their  other  problems 
for  themselves. 

Develop  their  imaginations,  that  gift  of  the 
gods,  by  giving  them  all  sorts  of  imaginatiTe 
play.  Let  them  tell  stories  and  act  them  €Nlt. 
Let  them  make  plays  out  of  the  stofiei  of 
history  or  invent  their  own  plays  to  fit  tiM 
music  and  poetry  and  dancing  that  tbqjr  lofVt 
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Let  every  game  have  some  definite  purpose. 
In  fact,  see  that  everything  the  child  does  is 
for  a  purpose.  When  he  writes  a  letter  let 
him  send  it  to  a  friend.  If  he  writes  a  story, 
preserve  it  for  him  in  a  note  book.  Make  him 
keep  a  general  information  book  and  show 
him  how  to  seek  out  information  in  the  dic- 
tionary and  other  books  of  reference,  and  put 
it  down. 

As  to  discipline,  there  is  no  need  of  it  in 
a  home  where  Natural  Education  ideas  are  fol- 
lowed out.  Mischievousness  is  only  misdirected 
or  imdirected  energy.  The  child  who  is  kept 
hvasy  to  a  purpose  is  always  happy,  and  happy 
people  are  never  bad. 

The  following  principles  are  given  to  express 
briefly  and  concisely  the  aims  of  Natural  Edu- 
cation: 

Education  from  the  cradle  to  the  grave. 

Training  for  parenthood. 

Development  of  the  child's  mental-physical- 
spiritual  trinity  in  the  cradle. 

Development  of  every  normal  child's  talent  by 
the  parent. 

Children  taught  how  to  play  to  a  purpose. 

Development  of  the  five  senses  to  serve  as 
body  protectors. 

Children  encouraged  to  use  Nature's  informa- 
tion seeker — ^the  question. 

Parents  encouraged  to  answer  children's  ques- 
tions. 

Developing  the  imaginative  or  creative  faculty 
above  evenrthing. 

Using  Mother  Nature  as  the  first  teacher. 

Encouraging  expression  instead  of  repression. 

Encouraging  children  to  teach  what  they  have 
taught. 


Training  each  child  as  an  individual  and  not 
in  a  class. 

Giving  children  constructive  Instead  of  de- 
structive toys  and  teaching  them  to  adnUre  the 
giver  of  life  rather  than  the  taker. 

Filling  the  child's  mind  with  beautiful  thoughts 
in  the  memory  period  (five  to  twelve)  so  that 
when  the  age  of  reason  begins  at  twelve  years 
he  will  have  something  worth  while  upon  which 
to  reason. 

Teaching  all  languages  by  the  natiural  method 
before  the  twelfth  year. 

Teaching  music  through  training  of  the  ear 
before  the  eye. 

Teaching  important  facts  through  Jingles. 

Giving  practical  knowledge  to  make  efficient 
citizens. 

Doing  away  with  examinations  through  using 
Interesting  children's  books. 

Giving  teachers  higher  salaries,  shorter  hours 
and  fewer  pupils. 

Encouraging  the  nurturing  instinct  in  the  young 
through  making  gardens  and  taking  care  of 
younger  children. 

Using  Esperanto  to  teach  the  roots  of  modem 
languages  and  to  provide  each  child  with  an  in- 
ternational medium  of  communication. 

Teaching  how  to  read,  spell,  punctuate,  speak 
good  English  and  memorize  by  using  the  type- 
writer. 

Keeping  the  fairies.  Love,  Sjnnpathy,  Good 
Cheer,  in  the  home  and  school. 

Banishing  the  demons  Hurry,  Worry,  Fear. 

Obliterating  "I  Can't"  from  vocabularies  and 
using  "I'll  Try." 

Having  high  Ideals. 

Laying  the  five  foundation  stones  of  educa- 
tion, Observation,  Intense  Interest,  Concentra- 
tion, Imitation,  Exploration,  and  seeking  to  be- 
come educated  in  the  highest  sense  through  learn- 
ing. 

Self-control  and  the  Joy  of  service.        w.s.s. 


Measuring  Remits  of  Education 


For  a  long  time  education  was  a  matter  of 
individual  concern.  The  parent  selected  a 
teacher  or  an  educational  institution  as  a  mat- 
ter of  individual  choice.  He  had  in  mind 
certain  things  which  he  wished  his  child  to 
accomplish.  He  sought  for  a  school  which  was 
calculated  to  give  to  his  child  just  the  accom- 
I)liahment8  which  he  wanted.  He  employed 
the  teacher  or  the  institution  to  render  this 
qiecial  service.  If  he  was  dissatisfied  for  any 
reason,  the  service  was  discontinued.  Parents 
who  did  not  care  for  their  children  to  be 
"educated"  were  not  especially  concerned  with 
the  teacher  or  the  institution,  since  they  were 
neither  patrons  nor  supporters.  Consequently, 
H  was  necessary  for  the  teacher  or  the  school 
to  eatiafy  only  the  pupil  or  the  parent.  The 
leialioDBfaip  was  personal  and  intimate.  The 
work  was  being  evaluated  every  day  by  the 
r,  the  child  and  the  parent. 


With  this  simple  voluntary  arrangement 
there  was  little  question  about  elaborate  sys- 
tems of  measurement  of  result.  The  worth  of 
the  school  or  the  teacher  was  measured  on  the 
basis  of  certain  personal  qualities.  The  com- 
mon questions  were,  Do  you  "like"  the  teacher? 
Do  you  "like"  the  school?  Is  your  teacher 
"kind"?  These  questions  were  all  more  or 
less  subjective.  The  answers  rested  upon  a 
somewhat  intimate  relationship;  in  case  they 
were  unsatisfactory  the  remedy  was  simple. 

With  the  development  of  the  tax-supported 
school  system  and  compulsory  education  legis- 
lation, came  new  problems.  Billions  of  dollars 
are  being  expended  now  for  the  purpose  of  safe- 
guarding oncoming  generations.  The  parent  no 
longer  has  the  option  of  deciding  whether  his 
child  shall  go  to  school.  He  no  longer  has 
the  option  of  selecting  his  child's  teacher,  or 
even  a  particular  school. 


BDUCATION 


1934 


EDUCATION 


The  New  Relation  Between  Teachers  and 
Parents.  Society  as  a  whole,  through  its  dele- 
gated authority,  selects  the  teacher,  selects  the 
text-books,  and  determines  the  standards  of 
the  school.  The  relationship  between  the  mod- 
em school  and  the  individual  parent  has  be- 
come more  or  less  impersonal.  Indeed,  the 
whole  movement  of  parent-teachers  associa- 
tions of  the  present  day  is  an  expression  of  a 
desire  to  restore*  this  warm  personal  relation- 
ship between  the  parent  and  the  teacher  (see 
Parent-Teacheb  Association).  In  the  United 
States  alone  there  are  to-day  nearly  700,000 
teachers.  It  is  estimated  that  there  are  more 
than  100,000  vacancies  each  year,  which  means 
that  there  are  more  than  100,000  teachers  who 
are  new  to  their  particular  tasks.  There  are 
also  many  thousands  of  teachers  who  propose 
to  stop  teaching  at  the  end  of  each  year. 
Among  the  other  half-million  teachers,  many 
have  taught  only  one  or  two  years.  With  all 
these  variations  in  experience  and  mental  atti- 
tude on  the  part  of  the  teachers,  it  is  small 
wonder  that  there  is  great  difficulty  in  deter- 
mining proper  standards  of  preparation  of  the 
children  throughout  the  grades. 

The  Need  for  Standards  of  Achievement. 
Among  the  many  questions  of  standards  which 
arise  are  those  in  regard  to  the  mental  ex- 
pectancy for  children  on  entering  a  particular 
grade.  How  much  more  should  we  expect 
after  a  child  has  been  in  school  one  year,  or 
two  years,  or  five  years?  How  well  do  the 
children  add,  read  or  write?  How  much  history 
should  they  know?  These  questions  demand  a 
more  adequate  system  of  measurement  than 
the  personal  opinion  of  teachers  with  a  limited 
amount  of  experience  and  training.  It  is  not 
enough  to  say  that  the  child  is  "poor"  in 
reading,  or  "good"  in  adding,  or  "excellent"  in 
penmanship,  unless  we  know  something  of  the 
standard  of  excellence  in  the  mind  of  the 
teacher.  It  is  not  enough  to  ask  whether  or 
not  the  child  is  "good,"  or  "well-behaved,"  or 
that  his  parents  are  "reasonable,"  or  whether 
the  child  "likes"  the  teacher.  It  is  not  enough 
to  report  that  the  children  "study"  or  that 
they  are  "industrious."  Now  that  society  re- 
quires that  a  parent  place  his  child  under  a 
particular  teacher,  in  a  particular  school,  it  is 
only  right  that  he  should  know  whether  or  not 
teacher  and  school  are  efficient. 

As  these  questions  have  become  more  and 
more  insistent,  the  schoob  have  come  more 
and  more  to  demand  means  of  measuring  edu- 
cational attainment;  means  of  measuring  edu- 


cational progress;  means  of  measuring  teaching 
efficiency.  In  answering  these  questions  stu- 
dents of  the  science  of  education  have  been 
influenced  by  the  great  development  of  meas- 
urements in  other  types  of  activity,  as  agri- 
culture, medicine  or  business. 

With  the  introduction  of  cost  accounting 
83rstems  on  farms,  in  stores  and  in  factories,  it 
is  to  be  expected  that  the  public  will  demand 
a  more  definite  system  of  school  accounting,  a 
more  adequate  system  of  measurement  of 
educational  results.  As  a  matter  of  fact,  the 
demand  for  such  measurements  has  been  paral- 
lel to  the  demand  for  measurement  in  all 
other  fields. 

Methods  of  Grouping  Pupils.  The  attempts 
to  grade  children  in  the  schools  which  have 
been  made  in  recent  years  express  the  school 
administrator's  desire  to  measure  the  educa- 
tional progress  of  children.  Among  the  various 
attempts  at  grouping  children  might  be  men- 
tioned the  scheme  of  grouping  children  on  the 
basis  of  age,  size,  years  in  school  and  mental 
maturity.  Certain  attempts  have  been  made 
at  grouping  children  of  the  same  age  together, 
others  of  the  same  size,  others  of  the  same 
number  of  years  in  school,  others  of  the  same 
mental  maturity.  The  seating  arrangements 
in  the  old-fashioned  school  furnished  evidence 
of  the  fact  that  children  were  not  infrequently 
sorted  on  the  basis  of  sise.  The  scheme  of 
grouping  children  in  seven,  eight  or  nine  grades 
on  the  basis  of  the  number  of  years  they  have 
been  in  school  is  a  later  attempt  at  a  satis- 
factory grouping.  The  present  ideal  is  to  group 
children  so  as  to  have  them  of  as  nearly  the 
same  degree  of  mental  maturity  as  possible, 
irrespective  of  the  number  of  years  in  school, 
or  of  size  or  age. 

Educators  realize  that  children  of  the  same 
size  are  not  necessarily  of  the  same  degree  of 
mental  maturity.  Neither  are  children  who 
have  been  in  school  the  same  number  of  years 
of  the  same  degree  of  mental  maturity.  In- 
deed, the  investigations  which  have  been  made 
in  recent  years  show  marked  variability  in  this 
particular.  The  records  in  some  cities  show 
that  as  many  as  seventy-five  per  cent  of  the 
children  have  been  unable  to  do  the  required 
work  in  the  allotted  time.  Modem  educators 
have  provided  adjustable  seats  so  as  to  make 
it  possible  to  provide  a  flexible  system  of 
seating.  They  have  likewise  attempted  to 
work  out  new  schemes  of  promotion,  such  as 
the  semi-annual  promotion,  in  order  to  pro* 
vide  an  adaptable  83rstem  of  caring  for  the 
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children  of  di£ferent  degrees  of  educational 
progress. 

Many  of  the  earlier  and  more  crude  stand- 
ards of  measuring  the  educational  progress  of 
children  still  prevail.  One  of  the  best  examples 
is  the  use  of  text-books  which  are  theoretically 
graded  so  as  to  mark  the  progress  of  the 
children.  The  use  of  the  text-books  in  reading 
is  a  case  in  point.  Here  the  editors  designate 
the  gradation  by  a  series  of  titles  such  as  First 
Readers,  Second  Readers,  Third  Readers,  and 
so  on.  Unfortunately  editors  of  reading  text- 
books have  rarely  known  enough  about  the 
progress  of  the  children  to  be  able  to  issue 
the  final  verdict  in  connection  with  reading 
ability. 

VarUtiona  in  Standards  of  Promotion.  The 
theory  of  promotion  from  one  grade  to  the 
next  has  been  that  the  work  of  one  grade  would 
prepare  a  child  to  do  the  work  of  the  next. 
One  of  the  difficult  problems  in  connection  with 
this  system  has  been  the  inability  of  the 
teacher  to  know  what  to  exi)ect  of  a  child  in 
a  particular  grade.  The  teacher  in  a  particular 
grade  has  often  been  ignorant  as  to  how  much 
or  what  to  expect  of  the  children  in  her  own 
grade.  She  has  also  frequently  been  ignorant 
of  what  the  teacher  would  expect  of  her  chil- 
dren in  the  grade  following.  Some  teachers 
in  their  desire  to  be  thorough  and  to  escape 
criticism  from  the  teachers  in  the  grade  beyond 
set  an  unreasonably  high  standard,  refusing  to 
promote  any  but  those  able  to  meet  this  un- 
reasonable standard.  Others  set  up  too  low  a 
standard  of  promotion,  so  that  when  the  chil- 
dren are  promoted  they  are  unable  to  do  the 
woric  required  of  them.  These  variations  in 
standards  for  promotion  have  become  so  ob- 
vious as  to  be  the  cause  of  no  little  concern 
in  the  minds  of  teachers  and  school  adminis- 
trators. 

The  attempts  to  measure  the  progress  of 
children  throughout  the  grades  made  by  Thorn- 
dike,  Ayres,  Blan,  Strayer  and  others  not  only 
have  served  to  call  the  attention  of  the  gen- 
eral public  to  the  necessity  for  a  more  adequate 
system  of  measurement  of  what  to  expect  of 
the  children  from  grade  to  grade  and  from 
subject  to  subject,  but  they  have  helped  to 
meet  the  situation  suggested  above. 

Dr.  Blan  found  that  wide  variation  existed 
in  different  sections  in  regard  to  the  number 
of  children  who  failed  of  promotion  in  certain 
gndes.  For  example,  30^  per  cent  of  the 
ej|^th-grade  pupils  of  one  city  had  failed  of 
pramotacm  in  the  first  grade;  whereas,  in  an- 


other only  1.2  per  cent  of  the  children  in  the 
eighth  grade  had  failed  in  the  first  grade.  This 
indicated  that  in  the  first  city  a  different  stand- 
ard of  attainment  was  held  for  the  children  in 
the  first  grade,  or  the  children  of  the  first  grade 
were  of  an  inferior  t3rpe.  It  is  not  likely  that 
the  latter  is  as  satisfactory  an  explanation  as 
the  former.  In  all  probability  it  is  due  to  the 
fact  that  there  are  different  degrees  of  ability 
in  the  measurement  of  the  work  in  the  first 
grade  in  the  two  cities,  as  well  as  differences 
in  standards  of  attainment  to  be  expected  of 
first-grade  children  in  the  two  cities.  Dr.  Blan 
found  in  general  that  "the  pupils  find  the  lower 
much  easier  than  the  upper  grades."  This  dif- 
ficulty of  properly  grading  the  work  of  the 
different  grades  is  partially  due  to  the  fact  that 
the  schools  have  not  adequately  done  the  work 
to  be  accomplished  in  the  different  grades. 

Why  Educational  Measurement  Is  Necessary. 
The  demand  for  adequate  educational  measure- 
ment has  come  about  through  the  desire  to 
throw  light  on  these  and  similar  questions.  The 
superintendent  has  found  it  necessary  to  ask 
the  fourth-grade  teacher,  for  example,  what  she 
expected  of  her  children  in  spelling,  penman- 
ship, arithmetic  and  reading.  He  has  asked  her 
whether  or  not  the  standard  of  attainment  in 
her  grade  has  been  as  high  as  in  a  similar  grade 
in  New  York,  in  Boston,  Detroit,  or  in  neigh- 
boring cities.  The  answers  to  these  questions 
are  highly  desirable  in  view  of  the  fact  that  the 
work  of  the  schools  is  being  constantly  eval- 
uated by  the  public.  Children  leave  one  school 
to  go  to  another,  or  go  out  into  the  world. 
There  should  be  a  clear  understanding  of  the 
expectation  of  performance  on  the  part  of  a 
child  in  the  various  fundamental  subjects.  By 
means  of  educational  measurement  it  should  be 
possible  for  us  to  determine  whether  or  not  a 
child  in  a  particular  grade  is  able  to  read,  to 
write  or  to  cipher  as  well  as  we  have  a  right  to 
expect  him  to  do. 

Measurement  of  Handwriting.  One  of  the 
earliest  attempts  at  the  measurement  of  hand- 
writing was  made  by  Professor  Thomdike,  of 
Columbia  University.  He  secured  thousands 
of  samples  of  handwriting,  which  he  afterwards 
had  rated  on  general  merit  by  a  large  number 
of  competent  judges.  Each  judge  was  asked  to 
distribute  the  samples  into  a  series  of  groups, 
based  on  the  least  noticeable  differences,  the 
best  papers  in  one  pile,  the  next  best  in  an- 
other pile,  and  so  on.  Building  on  the  compos- 
ite judgment  of  a  large  number  of  these  judges. ^ 
Professor  Thomdike  conaXxvicXM.  V^a  >iasANHT>\<- 
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MEASURINa  SCALE  FOR  HANDWRTTINa 

To  measure  the  quality  of  a  sample  of  handwriting,  slide  it  along  the  scale  until  a  writing  of 
corre8i>onding  quality  is  found.  The  number  in  black  represents  the  value  of  the  writing  betns 
measured. 

(Chart  provided  by  Leonard  P.  Ayres,  Russell  Sage  Foundation,  New  York  City.) 


ing  scale,  which  consists  of  a  series  of  samples 
of  handwriting  ranged  in  merit  from  quality 
eighteen,  which  is  artificially  perfect  copper 
plate,  to  quality  one,  which  represents  zero  in 
handwriting  merit. 

The  Ayres  scale,  though  not  the  first  hand- 
writing scale  made,  is  in  general  use  throughout 
the  country.  Dr.  Leonard  P.  Ajrres  developed 
this  scale  on  the  basis  of  legibility.  By  means 
of  an  accurate  system  of  time  checks,  he  deter- 
mined the  length  of  time  necessary  in  order  to 
read  certain  specimens  of  handwriting.  Speci- 
mens were  then  selected  so  as  to  form  a  graded 
series  of  increasing  legibility. 

The  teacher  who  wishes  to  measure  the  writ- 
ing in  her  room  by  the  Ayres  scale  may  com- 
pare the  samples  of  handwriting  of  each  of  her 
pupils  with  each  quality  on  the  scale.  For 
example,  let  us  suppose  that  a  teacher  of  the 
sixth  grade  has  thirty  children.  After  com- 
paring the  handwriting  of  each  of  these  pupils 
with  each  sample  on  the  accompanying  scale, 
she  finds  that  she  has  one  pupil  whose  writing 
is  most  like  quality  twenty ;  five  that  are  most 


like  quality  thirty;  seven  that  are  most  like 
quality  forty;  ten  that  are  most  like  quality 
fifty,  and  so  on.  She  is  now  interested  in 
knowing  how  this  handwriting  compares  with 
the  handwriting  of  other  children  in  the  same 
grade  in  the  United  States.  Many  teachers 
measure  the  handwriting  of  each  child  at  the 
beginning  and  the  end  of  the  term;  thus  they 
are  able  to  tell  the  exact  progress  that  eadi 
child  has  made  in  the  meantime.  Many  hig^ 
school  principab  establish  the  standard  of 
handwriting  required  in  the  school,  with  the 
understanding  that  written  work  handed  in  by 
the  children  will  be  measured  by  use  of  the 
scale.  The  children  who  fall  below  the  stand- 
ard take  special  instruction  in  handwriting. 

Millions  of  samples  of  handwriting  have  been 
measured  by  means  of  these  scales,  so  that  it  is 
possible  for  any  teacher  to  evaluate  the  work 
her  children  are  doing  in  penmanship,  both  as 
to  quality  and  as  to  speed,  as  compared  with 
the  work  of  other  children,  elsewhere.  9y 
means  it  is  possible  for  the  efficiency  of 
manship  instruction  to  be  determined. 
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Dr.  Frank  N.  Freeman  of  the  University  of 
Chicago,  after  an  exhaustive  analysis  of  public 
school  writing,  proposed  the  following  standard 
of  quality  and  speed,  as  measured  by  the 
Ayres  scale: 

Fre«maB*a  Standard 


Gkadb 

II 

III 

IV 

V 

VI 

VII 

VIII 

fS^'.::.:: 

44 

36 

47 
48 

50 
56 

55 
65 

59 
72 

64 
80 

70 
90 

This  table  means  that  the  average  child  in 
the  second  grade  should  write  a  quality  44  on 
the  Ayres  scale  at  the  rate  of  36  letters  per 
minute;  a  quality  47  at  a  speed  of  48  letters 
per  minute,  in  the  third  grade ;  a  quality  50  at 
a  speed  of  56,  in  the  fourth  grade,  and  so  on. 

Dr.  Starch  of  the  University  of  Wisconsin 
proposed  the  following  standard,  based  on  over 
four  thousand  samples: 

Starch's  Standard 


IObaox 

II 

III 

IV 

V 

VI 

VII 

VIII 

t^..:::: 

27 
31 

33 
38 

37 
47 

43 
57 

47 
65 

53 
76 

57 
83 

This  table  means  that  the  average  child  in 
the  second  grade  ought  to  write  a  quality  of 
27  at  a  speed  of  31  letters  per  minute.  The 
average  child  in  the  third  grade  ought  to  write 
a  quality  of  33  at  a  speed  of  38  letters  per 
minute. 

Aahbaugh  and  Newcomb  made  an  analysis  of 
28/X)0  papers  from  110  cities,  towns  and  rural 
schools  in  Iowa  and  found  the  following  stand- 
ard: 

Iowa  Standard 


Gkadb 

II 

III 

IV 

V 

VI 

VII 

VIII 

DpMQ 

35.7 
39.2 

39.8 
49.6 

44.5 
61.9 

49.1 
65.5 

52.3 
72.6 

57. 
75. 

61. 
76.5 

This  table  means  that  in  Iowa  the  average 
second-grade  child  wrote  quality  35.7  at  a  speed 
of  39uS;  the  average  third  grade  child  wrote 
quality  39.8  at  a  speed  of  49.6,  and  so  on. 

By  utilising  such  data  it  is  possible  for  a 
teacher  to  measure  the  progress  of  her  own 
instruction  and  compare  it  with  instruction 
elsewhere. 

Measurement  of  Composition  and  Arithmetic. 
In  a  similar  way  composition  scales  have  been 
woriced  out  by  Dr.  Milo  B.  Hilligas  of  Colum- 
bia University  and  by  Dr.  Frank  Ballou  of 
Harvard  University.  Many  teachers  have 
found  the  use  of  these  helpful. 

The  result  of  instruction  in  arithmetic  has 
been  subjected  to  measurement  for  many  years. 
Among  the  names  most  prominent  in  connec- 
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tion  with  the  measurement  of  arithmetical  re- 
sults are  Rice,  Stone  and  Courtis.  In  1902  Mr. 
Rice  gave  the  same  test  under  similar  circum- 
stances to  more  than  6,000  children  in  seven 
cities.  He  found  a  very  wide  range  in  the 
ability  of  children  to  respond  to  the  same  test. 
A  few  years  later  Dr.  Stone  gave  an  examina- 
tion to  pupib  in  the  6A  grade  in  arithmetic  in 
twenty-six  cities;  he  also  found  a  wide  varia- 
tion in  arithmetical  ability. 

However,  the  most  thoroughgoing  attempt  at 
measuring  arithmetical  ability  has  been  made 
by  Mr.  S.  A.  Courtis.  Mr.  Courtis  developed  a 
series  of  tests  so  arranged  as  to  stimulate  each 
child  to  do  his  utmost  in  a  given  time. 

The  teacher  who  gives  these  tests  fixes  the 
time  limit  in  accordance  with  the  directions  of 
the  test;  for  example,  eight  minutes  is  the 
limit  for  addition.  At  the  time  of  the  test  each 
child  is  supplied  with  a  booklet  on  which  are 
blank  spaces,  calling  for  his  name,  age,  grade, 
etc.  On  the  body  of  the  page  is  printed  a  series 
of  problems,  like  the  examples  below: 

Add: 


982 

356 

347 

235 

236 

872 

328 

543 

456 

271 

72S 

890 

897 

S97 

416 

428 

648 

756 

The  page  is  filled  with  this  tjrpe  of  problems 
and  at  a  given  signal  each  child  begins  to 
add.  At  the  close  of  eight  minutes,  time  is 
called,  the  material  is  then  graded  on  the  basis 
of  the  number  of  problems  attempted,  and  on 
the  number  of  problems  successfully  solved. 
Similar  tests  are  provided  in  subtraction,  mul- 
tiplication and  division.  Hundreds  of  thou- 
sands of  these  tests  have  been  given  to  chil- 
dren in  the  fourth,  fifth,  sixth,  seventh  and 
eighth  grades,  in  large  cities  and  in  small  cities. 
Indeed,  it  is  now  possible  for  a  teacher  in  any 

standard  S<»ore« 


Qbadb 

Test  1 

Teat  2 

Teat  3 

Teat  4 

Addition 

Subtraotion 

Multiplication 

Division 

III.... 

3 

4 

3 

2 

IV 

5 

6 

5 

4 

V 

7 

8 

7 

6 

VI 

9 

10 

9 

8 

VII.... 

11 

11 

10 

10 

VIII... 

12 

12 

11 

11 

Standard  accuracy  =  100  per  cent. 

grade  from  the  fourth  to  the  eighth  to  deter- 
mine whether  or  not  her  children  are  able  to 
add,  multiply  and  divide  as  well  as  are  children 
in  the  same  grade  elsewhere. 
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Measurement  of  Reading  and  Spelling .  Tests 
for  measuring  reading  are  being  rapidly  devel- 
oped. Among  the  names  most  prominent  in 
connection  with  the  reading  tests  are  Gray, 
Kelley,  Jones,  Courtis  and  Thomdike. 

Spelling  tests  are  likewise  being  standardised. 
Among  the  names  in  this  connection  are  AyreB, 
Buckingham  and  Courtis.  In  measuring  high 
school  subjects,  the  names  of  Starch,  Ballou, 
Monroe  and  Breslich  stand  out  prominently. 

Measurements  a  Check  on  Methods.  Educa- 
tional measurements  are  being  used  not  only 
to  check  the  gross  efficiency  of  the  teachers, 
but  they  are  coming  to  be  used  more  and  more 
as  a  means  of  checking  the  effectiveness  of 
certain  methods.  For  example,  it  is  possible 
by  means  of  modem  educational  tests  to  meas- 
ure the  comparative  efficiency  of  text-books 
or  of  different  pedagogical  methods.  One  of 
the  best-known  examples  of  the  latter  is  found 
in  the  investigation  of  Mr.  J.  C.  Brown,  who 
by  means  of  the  Stone  test  measured  the  value 
of  the  three-minute  daily  drill  period  in  the 
teaching  of  arithmetic.     Mr.  Brown  and  Mr. 


Pierson  of  the  Horace  Mann  School  measured 
the  value  of  two  different  methods  of  teaching 
spelling  by  means  of  a  spelling  test.  The 
investigations  of  Rice,  Stone  and  Courtis  agree 
that  a  large  time  expenditure  is  not  necessarily 
associated  with  a  high  tjrpe  of  product,  regard- 
less of  method. 

Thus  it  may  be  seen  that  with  the  develop- 
ment of  the  technique  of  educational  measure- 
ment, it  is  becoming  more  and  more  possible 
for  schools  to  develop  a  high  type  of  efficiency. 
Great  interest  is  being  shown  in  educational 
surveys;  this  is  expressed  in  legislative  demands 
for  state-wide  surveys,  such  as  have  been  made 
in  Ohio;  surveys  of  higher  education,  as  found 
in  Wisconsin,  Iowa,  Washington  and  Missouri; 
surveys  of  city  school  systems  as  found  in  New 
York,  Portland,  Cleveland,  Baltimore  and  San 
Francisco.  The  surveys  are  evidences  of  the 
fact  that  the  citiien  is  becoming  interested  in 
getting  an  adequate  measurement  of  education. 
Educators  ever3rwhere  are  responding  to  this 
demand  by  developing  an  elaborate  technique 
for  accomplishing  this  end.  wjij. 


Modern  Tendencies  in  Education 


There  are  many  definitions  of  education— 
almost  as  many  as  there  are  men  and  women 
who  have  written  books  about  education. 
Most  of  these  definitions,  however,  may  be 
reduced  to  one  or  the  other  of  two  general 
forms:  In  the  first  place,  education  may  be 
looked  upon  as  the  process  of  directing  or  con- 
trolling the  natural  growth  of  the  child;  in  the 
second  place,  education  may  be  thought  of  as 
giving  to  the  child  some  of  the  knowledge  and 
8kill  that  the  race  has  acquired  in  its  long 
experience.  Those  who  emphasise  natural 
growth  as  the  fundamental  factor  in  education 
will  care  for  children  very  much  as  the  good 
gardener  cares  for  plants;  that  is,  they  will 
aim  to  provide  opportunities  for  healthful  and 
natural  growth;  they  will  find  in  the  process 
of  education  a  large  and  important  place  for 
freedom;  they  will  let  education  follow  the 
child's  interests  and  desires,  just  as  far  as  these 
can  be  safely  trusted;  and  they  will  look  with 
disfavor  upon  the  use  of  force  or  compulsion 
in  stimulating  "learning." 

On  the  other  hand,  those  who  view  the  pass- 
ing on  of  knowledge  and  skill  as  the  f unda- 
Biental  educational  auh  will  not  be  likely  to 
tho  diildli  interests  and  desires  so  far; 
vill  MM  to  it  that  the  knowledge  and 
' "  tlui  nee  has  accumulated  are  well 


organized  and  made  as  palatable  as  it  is  pos- 
sible to  make  them,  but  they  will  also  insist 
that  the  child  make  an  effort  to  learn,  even 
if  the  lessons  do  not  always  appeal  to  him,  and 
they  will  insist  especially  that  the  learning  be 
undertaken  systematically  and  progressively. 

Education  as  Natural  Growth.  Modem  edu- 
cation combines  these  two  points  of  view,  al- 
though the  emphasis  at  the  present  time  is 
rather  more  heavily  upon  "natural  growth" 
than  upon  the  systematic  mastery  of  knowledge 
and  skill.  This  is  probably  because  knowledge 
and  skill  have  been  the  important  aims  of  the 
schoob  for  centuries,  while  the  claims  of  nat- 
ural growth  have  been  looked  upon  with  favor 
only  within  a  comparatively  short  time — al- 
though these  claims  have  been  recognised  by 
students  of  education  for  centuries. 

Probably  the  most  important  differences  be- 
tween modem  education  and  the  education  of 
the  past  are  to  be  found  in  the  improved 
methods  of  teaching  which  have  come  with 
this  recognition  of  the  importance  of  natural 
growth.  Modem  education  is  not  blind  to  the 
fact  that  children  must  master  knowledge  and 
acquire  skill;  in  this  respect,  it  accepts  the 
older  educational  aim,  but  it  does  insist  that 
this  mastery  shall  make  as  much  use  as  possible 
of  the  child's  natural  capacities  for  growth  as 
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ited  by  his  interests  and  desires.  Perhaps 
lost  important  principle  is  that  ell  learn- 
bat  is  to  be  at  all  effective  must  be  based 
the  child's  own  experience,  and  that  any 
tpt  to  force  the  child  to  master  something 
faich  he  has  no  basis  of  understanding  or 
jretation  in  his  own  life  is  a  waste  of 
and  effort.  Hence  one  of  the  important 
ems  that  modem  education  has  att«mptcd 
Ive  is  this  problem  of  providing  rich,  con- 
,  individual  experiences  with  actual  situa- 
and  actual  objects,  as  a  basis  for  the 
coatic,  "abstract"  study, 
a  old-time  sphool  placed  a  book  in  the 
B  hands  and  forced  him  to  memorise  its 
nta  with  little  reference  to  whether  the 
1  were  really  understood  or  not.  Very 
eatly  the  words  were  not  understood,  and 
learning"  became  nothing  but  a  parrotlike 
ition  of  meaningless  symbols.  One  finds 
IT  eehools  of  to-day  occasional  instances 
is  barren  and  fruitless  attempt  at  "educa- 
'  but  the  better  schoob  condemn  sudi 
ices,  and  good  teachers  make  it  their  first 
en  to  see  to  it  that  children  have  a  basis 
tual  experience  for  the  knowledge  they 
acquire.    Sometimes  the  objects  that  are 

studied  about  are  brought  into  the 
Iroom;  sometimes  the  children  make  ex- 
ina  to  the  objects;  the  sand  table  and  the 
ing  board  are  used  to  reproduce  in  minia- 
actual  situations;  and  when  other  forms 
ustt«tian  are  not  available,  pictures  are 
lUy  employed.  The  effort  alwa3%  is  to 
the  child  actual  experiences,  and,  failing 
to  stimulate  hia  imagination  to  the  point 
!  he  can  gain  an  adequate  notion  of  what 
ctual  things  are  like,  and  of  how  he  might 
t  he  were  face  to  face  with  them  in  an 
I  aituation. 

<at  Educational  "Experience"  Heana.  It 
is  insistence  upon  reai  experience,  then, 
meet  clearly  distinguishes  modem  educa- 
TOm  the  education  of  the  old-time  school. 
the  word  experience  is  coming  to  have  a 

Bod  a  richer  meaning  as  the  modem 
er  works  with  the  problem.  When  the 
y  of  having  chjdren  memoriie  words 
had  little  or  no  meaning  to  them  was 
recccniced,  some  educators  thought  the 
ilty  could  be  overcome  merely  by  having 
ta  to  illustrate  the  words.  For  example, 
ildtCB  were  studying  about  spheres  and 
oida,  it  WBS  thoi^t  sufficient  to  have 
I  Mpbena  and  pyramids  to  be  looked  at 
mndled;  if  dogs  were  to  be  studied,  a  real 
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dog  could  be  brought  in;  if  tin  child  wu  to 
understand  what  a  "bushel"  meant,  he  should 
look  at  and  perhaps  handle  a  bushel  measure. 
This,  indeed,  was  a  marked  advance  over  the 
parrotlike  repetition  of  words,  but  after  all  it 
did  not  solve  the  problem  of  giving  the  pupil 
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"real  experiences."  Gradually,  as  teachers 
struggled  with  the  task,  an  essential  truth 
emerged:  if  an  object  is  really  to  mean  any- 
thing to  the  child  it  must  have  some  connection 
with  a  vital  "problem"  which  he  has  a  strong 
desire  to  solve. 

One  may  learn  something  about  pyramids 
and  spheres  by  looking  at  nicely-fashioned 
wooden  models  of  these  objects;  one  may  leam 
somethii^  about  dogs  by  looking  at  real  d(^; 
and  one  may  leam  something  about  a  bushel 
by  looking  at  an  empty  bushel-measure.  But 
one  learns  much  more  about  these  things  if 
they  have  a  definite  relation  to  a  life-problem. 
What  dogs  can  eat,  what  must  be  done  for 
them  in  the  way  of  shelter  and  training,  what 
precautions  are  to  be  taken  if  they  are  not  to 
be  carried  away  by  the  dog-catcber  and  incar- 
cerated in  the  "pound" — these  matters  become 
of  large  significance  and  "meaning"  if  the  child 
owns  a  dog  of  which  he  is  veiy  fond,  and  the 
protection  and  care  of  which  may  be  made  to 
appeal  to  him  as  a  "real  problem." 

It  is,  of  course,  veiy  difficult  for  the  teacher 
or  the  parent  to  relate  all  of  the  knowledge  and 
skill  that  the  child  must  master  to  some  real 
problem  that  is  signifit^nt  to  the  child's  own 
life.  Modem  education  has  not  thus  far  de- 
creed that  all  knowledge  must  be  passed  on  in 
this  way.  It  has,  however,  set  a  high  sanction 
upon  teaching  through  "problems,"  and  it  has 
strongly   insisted   that   the   early    baaia   a(  «!\ 
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learning  shall  be  laid  in  this  way.  After  the 
beginning  has  been  made,  the  normal  child  will 
be  able  to  imdertake  the  eysteimtic  and  pro- 
gressive mastery  of  recorded  knowledge  with  a 
fair  hope  of  success;  but  modem  education 
believes  that,  even  in  the  later  stages,  when 
knowledge  can  be  assimilated  in  a  somewhat 
"abstract''  form,  the  use  of  this  knowledge — 
its  application  to  the  solution  of  human  prob- 
lems— should  always  be  an  important  phase  of 
the  teaching. 

Emphasis  upon  the  Social  Phase  of  School 
Life.  Another  striking  difference  between 
modem  education  and  the  education  of  the 
past  lies  in  the  emphasis  that  is  now  being 
given  to  the  social,  or  group,  phases  of  school 
life.  It  was  not  so  very  long  ago  that  practi- 
cally all  of  the  teaching  in  the  lower  schools 
was  individual  teaching;  that  is,  although  chil- 
dren were  brought  together  and  placed  under 
the  instmction  of  a  teacher,  the  children  did 
not  participate  as  a  group  in  the  school  exer- 
cises. On  the  contrary,  the  teacher  called  the 
pupils  to  him,  one  at  a  time,  "heard''  their 
lessons,  and  sent  them  back  to  their  benches 
for  independent  work.  The  method  of  class 
instruction  (or  the  "simultaneous"  instruction 
of  a  group  of  pupils)  was  an  important  forward 
step,  although,  like  many  other  forward  steps, 
it  had  certain  disadvantages.  It  is  difficult, 
for  example,  to  make  class  instmction  meet  the 
needs  and  the  capacities  of  every  member  of 
a  group.  Some  pupils  are  naturally  "bright," 
others  are  naturally  "slow";  class  instmction 
tends  to  reduce  them  all  to  the  same  rate  of 
progress,  and  this  is  likely  to  work  an  injustice 
both  to  the  brighter  pupils,  who  might  proceed 
very  much  more  rapidly,  and  to  the  slower 
children,  who  find  themselves  handicapped  even 
by  attempting  a  rate  of  progress  whidi  the 
average  pupils  can  readily  attain. 

Several  methods  have  been  devised  to  over- 
come these  difficulties  of  group-instmction: 
one  plan  employs  two  teachers  for  each  class- 
room, and  gives  one  teacher  charge  of  the 
group-work,  while  the  second  teacher  "coaches" 
the  individuals  who  fall  behind,  or  gives  added 
instmction  to  the  brighter  pupils  who  can 
make  more  rapid  progress;  another  plan  segre- 
gates pupils  into  groups,  according  to  their 
ability,  and  permits  each  group  to  progress  at 
a  favorable  rate;  still  another  plan  practically 
returns  to  the  older  method  of  individual  in- 
struction, abandoning  class  organisation  and 
permitting  each  pupil  to  advance  as  rapidly 
iM  hd  may. 


On  the  whole,  however,  group-instmction,  in 
spite  of  its  disadvantages,  has  brought  into 
school  work  a  very  important  socialising  in- 
fluence. Children  work  together,  learning  from 
one  another,  competing  with  one  another, 
sharpening  one  another's  wits.  And  the  more 
recent  developments  have  been  in  the  direction 
of  still  further  organising  and  utilising  these 
important  social  forces.  It  is  the  aim  of  mod- 
em education  to  make  not  only  the  school 
studies  but  also  the  school  life  of  the  pupils  an 
important  educative  force.  The  school  is  to 
be  looked  upon  as  a  miniature  community,  and 
the  problems  of  this  community  are  to  be 
regarded  as  matters  of  deep  concern  to  the 
pupils  themselves.  It  is  believed  that  by  utilis- 
ing these  opportunities  a  great  deal  may  be 
done  to  cultivate  in  the  pupils  certain  qualities 
which  will  make  for  social  cooperation  and 
which  will  do  much  to  prepare  them  for  the 
duties  and  responsibilities  as  well  as  for  the 
privileges  of  citisenship. 

Health  and  Physical  Development.  A  third 
characteristic  of  modem  education  is  its  emj^ia- 
sis  upon  health  and  physical  development.  In 
the  more  progressive  school  systems,  physidans, 
dentists  and  nurses  are  regularly  employed  to 
look  after  the  health  of  the  children.  Careful 
physical  examinations  are  made  at  stated  inter- 
vals. Especial  care  is  taken  to  detect  and 
remedy  physical  defects  that  have  been  found 
frequently  to  be  at  the  basis  of  mental  back- 
wardness— adenoids,  enlarged  tonsils,  decasring 
teeth  and  defective  hearing  and  eyesii^t 
Some  systems  of  schoob  also  employ  clinical 
psychologists  who  look  after  the  health  of  the 
mind  very  much  as  the  phjrsicians,  nurses  and 
dentists  look  after  the  health  of  the  body. 

The  modem  school  plant  also  includes  abun- 
dant facilities  for  physical  training  and  games. 
Ample  playgrounds  are  especially  important, 
and  the  expert  supervision  of  the  plays  and 
games  of  children  is  now  thought  to  be  as 
essential  as  the  provision  of  space  and  appara- 
tus for  play.  The  modem  school  plant  also 
includes  gymnasiums,  swimming  pools  and 
shower-baths.  Still  another  indication  of  the 
increased  emphasis  upon  health  is  to  be  seen 
in  the  provision  for  school  lunchrooms  and 
"cafeterias." 

The  Fundamental  Arts.  All  or  these  and 
many  more  changes  and  improvements  in  the 
organisation  of  education  do  not  mean,  hov- 
ever,  that  the  modem  school  has  Defected  the 
work  which  the  old-time  school  empbssnsd. 
The  fundamental  "arts"  that   made  up  the 
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cuiriculum  of  the  elementaiy  school  a  century 
ago — reading,  writing  and  arithmetic— ore  no 
less  important  to-day  than  they  have  been  in 
the  past.  It  is  probable,  indeed,  that  they  nere 
never  so  important  as  they  ere  to-day,  and  it 
is  also  probable  that  these  basic  subjeeta  are 
being  far  more  effectively  taught  in  the  modem 
school  than  they  were  in  the  schools  of  the 
past. 

In  io  far  as  lehool  education  is  concerned,  in- 
deed, these  subjects  will  doubtless  always  have 
a  fundamental  place.  And  the  reason  is  simple 
enough;  when  people  live  and  work  in  close 
cooperation  as  they  do  under  modem  condi- 
tions, and  as  they  must  continue  to  do  in 
increasing  measure  as  civilization  progresses, 
the  arts  of  eommvnication  {the  language  arts) 
and  the  arts  of  eomputalion  (the  simpler  forma 
of  which  we  call  arithmetic)  become  of  prime 
importance.  Children  readily  learn  to  speak 
without  the  kind  of  training  that  the  school 
provides;  but  few  children  can  acquire  a  mas- 
tery of  reading,  writing  and  the  easeutials  of 
arithmetic  without  careful  instruction  and 
training.  Facility  in  these  arts  must  be  given, 
not  merely  to  some  children,  but  to  all  chil- 
dren; otherwise  those  who  remained  "unlet- 
tered" would  be  at  a  great  disadvantage  in  life, 
•o  important  are  these  arts  under  our  complex 
social  conditions. 

Compulsory  Education.  During  the  past  cen- 
tny,  the  principal  countries  of  the  world  have 
made  this  basic  or  fundamental  schooling  com- 
pulaoty  upon  all  children  between  certain  ages. 
Thus  education  is  said  to  be  "universal"  in 
these  countries,  although  it  BhDul4  be  remem- 
bered that  it  is  only  this  veiy  elementary  edu- 
cation in  reading,  writing  and  arithmetic  <and 
nauaUy  in  geography  and  the  history  of  one's 
own  eouiftry)  that  is  really  "universal."  Not- 
withstanding this  limitation,  however,  what 
this  has  come  to  mean  to  the  lives  of  millions 
of  people  constitutes  one  of  the  great  triumphs 
of  modem  civilication.  "Universal"  education, 
even  in  this  hmited  sense,  was  practically  un- 
known at  the  beginning  of  the  nineteenth  cen- 
tury. At  that  time,  schooling  of  any  sort  was, 
generally  speaking,  the  privilege  of  only  a 
mall  proportion  of  the  total  population. 

And  there  are,  of  course,  many  nations  to-day 
that  have  done  very  little  for  the  education  of 
"afl  the  cbildrea  of  all  the  people."  How  far 
a  nation  has  carried  the  ideal  of  "universEd 
education"  is  roughly  measured  by  the  per 
sent  of  illiterate  adults  in  its  total  population. 
IVi  per  ooit  ia  lowest  in  the  countries  of 
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NcHthem  Europe  (particularly  in  Germany, 
Holland,  Switserland  and  the  Scandinavian 
countries) ;  in  the  British  Isles  (and  particularly 
in  England  and  Scotland) ;  in  the  Northern, 
Central,  and  Far-Westem  states  of  the  Amer- 
ican Union;  in  certain  of  the  British  possessions 
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These  statisllcH  are  algnlflcant  only  In  a  sen- 
era!  way,  because  of  the  different  ways  In  which 
they  are  compllsd.  For  Russia,  Spain  and  FrancB 
they  represent  the  population  over  ten  years  of 
ace  unable  to  write ;  tor  Italy,  those  over  ten 
unable  [o  read ;  for  Hungary,  those  over  six  un- 
able to  read  and  wi  lie :  for  Austria,  those  over 
eleven  unable  to  write;  for  BelBlum.  those  over 
ten  unable  to  raaa  or  write ;  tor  Ireland,  those 
over  nine  unable  to  read ;  tor  England  and  Scot- 
land, marrying  persons  unable  to  write  ;  for  Swe- 
den, army  recruits  unable  to  write,  and  for  Oer- 
many  recrulls  without  schooling;  Holland,  re- 
cruits unable  either  to  read  or  write. 

(and  particularly  in  Canada  and  New  Zealand, 
but  not  in  India) ;  and  in  Japan.  Another 
rough  measure  of  the  care  which  a  nation 
exercises  in  matters  educational  is  the  per 
cent  of  its  total  population  that  is  enrolled  in 
its  elementary  schools,  that  is,  in  what  corre- 
sponds to  the  first  six,  seven  or  eight  years  of 
our  "common"  schools.  In  a  country  where 
education  is  fairly  general,  the  elementary 
schools  at  any  one  time  will  enroll  between 
fourteen  and  twenty  per  cent  of  the  total 
population.  Thus  England  and  Germany  have 
each  about  seventeen  per  cent  of  the  total 
population  in  these  schoob;  the  United  States, 
about  eighteen  per  cent;  Canada,  about  four- 
teen per  cent;  Italy,  only  about  nine  per  cent; 
Mexico  (prior  to  the  year  1913),  about  five  per 
cent;  Russia,  less  than  three  per  cent. 

Elementary  and  Secondaiy  Education.  "Ele- 
mentary" education  in  the  United  States  and 
Canada  ia  usually  thought  of  as  covering  the 
first  eight  years  of  the  child's  school  life  (the 
firet  eight  "grades"  of  the  common  school). 
In  general,  elementary  education  in  the  two 
countries  named  comprises  the  particular  kinds 
of  knowledge  and  skill  a  mastery  of  which  ia 
believed  to  be  essential  to  all.  Tb««  S&  «f>.  "Cdk. 
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present  time  a  marked  tendency  to  reduce  the 
elementary  school  to  a  six-year  basis,  and  to  re- 
organize the  seventh  and  eighth  grades  with 
the  first  year  of  the  high  school  (the  ninth 
grade)  into  what  is  called  an  ^'intermediate 
school,"  or  a  "junior  high  school."  The  chief 
advantage  of  this  new  organization  is  that  it 
will  permit  a  differentiation  of  school  work  at 
the  beginning  of  the  seventh  year  instead  of 
at  the  beginning  of  the  ninth  year;  the  disad- 
vantage lies  in  the  fact  that  the  earlier  the 
school  work  is  differentiated  into  distinct 
"curriculums"  the  less  will  be  the  total  amount 
of  work  that  all  will  have  in  common,  and 
the  more  difficult  will  be  the  problem  of  mak- 
ing wise  choices. 

"Secondary  education"  is  represented  typi- 
cally by  the  four  high-school  years.  If  the 
present  plans  for  reorganization  are  generally 
accepted,  however,  secondary  education  will 
begin  with  the  seventh  grade.  This  type  of 
education  aims  to  meet  somewhat  specialized 
needs,  and  consequently  attempts  to  provide 
more  than  one  curriculum,  or  group,  of  studies. 
Thus  in  the  larger  high  schools  to-day  one  may 
find  a  rich  variety  of  "curriculums."  One  cur- 
riculum may  be  made  up  largely  of  Latin, 
Greek,  algebra,  geometry,  physics  and  other 
studies  that  have  in  the  past  been  recognized  as 
"preparing  for  college."  Another  curriculum 
may  omit  the  classical  languages,  and  provide 
instead  a  more  extended  training  in  English 
and  in  the  modem  foreign  languages  (especially 
German,  French  and  Spanish). 

Still  another  curriculum  may  aim  to  prepare 
boys  and  girls  for  business  life,  and  will  con- 
sequently emphasize  such  subjects  as  book- 
keeping, stenography,  typewriting,  commercial 
law,  commercial  arithmetic  and  commercial 
geography.  Another  may  be  strongly  "techni- 
cal" in  its  purpose,  and  include  not  only 
"manual  training"  of  the  older  type,  but  also 
thoroughgoing  courses  in  draughting,  machine- 
shop  practice,  foundry  work  and  the  like.  Still 
another  will  have  as  its  core  the  subjects  that 
are  related  to  the  household  arts — ^such  sub- 
jects, for  example,  as  chemistry,  sanitation, 
textiles,  home  decoration,  cooking  and  sewing. 
The  essence  of  secondary  education  as  it  has 
developed  in  this  country,  then,  is  this  provi- 
sion of  "dififerentiated  curriculums"  to  meet 
different  needs,  tastes  and  occupational  inter- 
ests. The  high  school  is  no  longer  thought  of 
as  merely  a  school  preparatory  to  college — a 
•fitting"  school — ^but  rather  as  a  school  prepar- 
ing for  a  variety  of  life  activities — a  "finishing" 


school;  but  it  should  be  added  that  preparing 
bo3rs  and  girls  for  college  is  still  an  important 
task  of  the  high  school. 

Higher  Education.  "Higher  education"  in- 
cludes the  work  represented  by  the  colleges  and 
universities,  or  the  years  of  school  life  from 
the  eighteenth  on.  Like  secondary  education, 
it,  too,  is  "differentiated"  into  separate  cur- 
riculums, among  which  the  old-time  college 
course,  with  its  rigid  requirements  of  Latin, 
Greek  and  mathematics,  is  now  scarcely  recog- 
nizable. 

Education  of  All  the  Children  of  All  the 
People.  But  when  we  speak  of  "elementary," 
"secondary,"  and  "higher"  education  as  refer- 
ring to  conditions  in  the  United  States  and 
Canada,  we  must  remember  that  our  educa- 
tional situation  is  in  many  ways  quite  differ- 
ent from  that  which  prevails  in  almost  every 
other  part  of  the  civilized  world.  For  example, 
in  Germany,  as  in  most  of  the  European  coun- 
tries, there  are  different  schools  for  different 
social  classes,  and  the  children  of  the  "upper" 
and  "middle"  classes  do  not  generally  attend 
the  same  schools  as  do  the  children  of  the 
''masses."  What  in  Germany  corresponds  to 
our  elementary  school  (or  the  first  eight 
grades)  is  called  the  "people's  school,"  and  m 
really  a  school  for  the  masses.  A  boy  or  girl 
who  passes  through  these  eight  years  of  school- 
ing in  Germany  is  not  in  a  position  to  go  on  to 
anything  corresponding  to  our  high  school  and 
college.  Indeed,  boys  and  girls  who  are  to  go 
to  college  must  be  placed  in  a  "secondaiy" 
school  at  about  the  age  of  nine  (that  is,  at 
a  point  corresponding  to  our  fourth  grade). 
The  result  of  this  policy  of  separate  sehoob 
is  that  secondary  education  and  higher  educa^ 
tion  are  class  privileges,  practically  limited  to 
the  children  of  wealthier  parents  who  can  afford 
to  pay  the  tuition  fees  of  the  secondary  sehod, 
and  who  can  look  forward  to  a  higher  educa- 
tion for  their  children. 

What  the  United  States  and  Canada  have 
done  in  the  organization  of  their  schools,  then, 
has  been  essentially  to  preserve  the  "open 
door"  of  opportunity  for  all.  These  schools  are 
organized  on  a  "unit"  basis;  someone  indeed 
has  characterized  such  a  school  £^ystem  as  an 
"educational  ladder"  with  its  "base  in  the  gut- 
ter and  its  tip  in  the  university."  If  at  any 
point  on  this  "ladder"  the  boy  or  the  girl  de- 
cides that  he  or  she  will  have  a  higher  educaiioii, 
the  way  is  open ;  the  steps  will  not  have  to  be 
retraced  as  they  must  be  in  almost  eveiy  other 
country  if  such  a  decision  ia  reached  after  the 
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age  of  nine,  ten  or  eleven  years.  This  83^8- 
tem  also  keeps  the  children  of  all  classes  to- 
gether during  the  greater  part  of  their  ele- 
mentary and  secondary  schooling;  during  the 
first  eight  years  (or  at  least  during  the  first 
six  years,  if  the  present  proposals  are  gener- 
ally accepted),  these  children  are  studying 
practically  the  same  subjects,  and  to  this  ex- 
tent the  next  generation  will  have  a  ''common 
culture";  during  the  high  school  years  some 
of  the  subjects  are  usually  common  to  all  of 
the  pupils,  and  in  any  case  the  children  are 
together  in  the  same  school  and  live  the  same 
school  life.  But  in  most  of  the  European 
countries  the  children  of  the  more  favored 
classes  are  segregated  from  the  children  of  the 
masses;  their  studies  are  different;  there  is  no 
intermingling  in  a  common  school  life;  and 
there  is  little  opportunity  to  make  the  school 
curriculums  represent  a  basic  common  culture. 

Whether  or  not  the  system  these  countries 
have  developed  really  makes  for  democracy,  it 
is  certainly  true  that  we  keep  together  in  our 
schools  a  larger  proportion  of  boys  and  girls 
from  all  classes  than  does  any  other  large 
countiy.  There  are  to-day  in  the  public  high 
schools  of  the  United  States  and  Canada  almost 
as  many  boys  and  girls  as  are  enrolled  in  all 
schools  of  similar  grade  in  all  other  countries 
combined. 

Defects  in  Our  Schools.  But  in  certain  re- 
spects, the  schools  of  the  two  countries  men- 
tioned are  not  so  efficient  as  are  the  schools 
of  certain  other  countries.  We  do  not  provide 
the  opportunities  that  Germany  provides  for 
specialized  training  for  bread-winning  occupa- 
tions. Indeed,  countries  like  Denmark,  Nor- 
way and  Switzerland  probably  lead  us  in  what 
is  called  vocational  education.  There  is  a 
reason  for  this;  in  the  European  countries 
society  is  more  clearly  "stratified"  than  with 
us;  one's  social  "station"  is  determined  largely 
by  birth,  and  there  is  little  shifting  from  one 
level  to  another.  In  America,  on  the  other 
hand,  society  is  more  "fluid,"  so  to  speak; 
there  is  much  shifting  from  level  to  level ;  the 
diild  of  the  humblest  citizen  may  reach  the 
highest  positions.  Because  of  this  democratic 
ideal,  our  school  system  has  been  slow  to  recog- 
nize the  value  of  a  narrowly-specified  voca- 
tional training  that  would  take  the  boy  or  the 
girl  at  a  comparatively  early  age  and  train  him 
or  her  toward  a  highly-specialized  industrial  effi- 
eiency.  The  slow  development  of  vocational 
edueation,  in  other  words,  is  due  fundamentally 
to  the  fact  that  people  plo  not  like  to  think 


of  anyone  as  "predestined"  to  a  certain  calling 
or  occupation. 

It  is  generally  agreed,  however,  that  pres- 
ent-day schools  must  in  somei  way  meet  this 
need  for  occupational  training  which  modem 
education  in  other  countries  has  recognized 
and  met.  The  present  tendency  is  to  estab- 
lish vocational  curriculums  either  in  the  high 
schools  or  in  specialized  vocational  schools 
paralleling  the  high  school.  Students  of  edu- 
cation generally  favor  the  former  plan  because 
it  will  not  separate  the  children  who  go  into 
trades  from  those  who  go  into  the  professions, 
and  it  is  believed  that  the  longer  the  children 
of  all  classes  can  be  kept  together,  the  better 
it  will  be  for  democracy.  The  present  judg- 
ment of  educators  is  also  strongly  against  at- 
tempting to  "vocationalize"  boys  and  girls  prior 
to  the  end  of  the  eighth  school  year. 

Vocational  and  Continuation  Education. 
Many  attempts  are  being  made  to  provide  both 
general  and  vocational  education  for  boys  and 
girls  who  leave  school  and  undertake  bread- 
winning  employment  at  the  close  of  the  com- 
pulsory-schooling period,  which  usually  ends  at 
the  age  of  fourteen.  In  some  cities,  these  bosrs 
and  girls  are  provided  for  in  "continuation 
schools,"  which  take  them  from  their  employ- 
ment for  one  or  more  half-da3rs  each  week, 
and  attempt  to  give  them  instruction  that  will 
help  them  in  their  work.  In  general,  the  prob- 
lem of  caring  for  these  boys  and  girb  who  go 
no  further  than  the  compulsory-schooling  laws 
require  is  recognized  as  one  of  the  serious  and 
perplexing  problems  of  modem  education.  At 
the  present  time,  the  number  of  these  bojrs 
and  girls  is  probably  three  times  as  Isirge  as  the 
number  of  those  who  go  into  the  high  school. 
These  boys  and  girb  go  out  into  the  industries 
between  the  ages  of  fourteen  and  sixteen — the 
period  of  life  most  seriously  fraught  with  moral 
dangers.  So  heavy  is  the  toll  of  wreckage  from 
this  large  group  who  leave  school  early  that 
these  two  years  are  sometimes  called  the 
"wasted  years." 

The  situation  is  still  further  complicated  by 
the  fact  that  apprenticeship  to  reputable  trades 
and  professions  cannot  commonly  be  begun 
prior  to  the  age  of  sixteen.  The  result  is  that 
most  of  the  boys  and  girls  who  leave  school 
prior  to  sixteen  either  go  into  "blind-alley" 
occupations  that  lead  nowhere,  or  spend  part  of 
their  time  at  "odd  jobs"  and  the  remainder  in 
idleness  and  mischief.  It  is  toward  the  solution 
of  this  problem  that  the  present  energies  of 
education  are  being  largely  directed.      w.cs. 


EDUCATION 


1944 


EDUCATION 


Hygiene  of  Education 


By  educational  hygiene  is  meant  those 
principles  of  health  which  apply  to  an  indi- 
vidual during  his  period  of  education,  and 
those  which  schools  can  promote  through  their 
various  health  agencies.  The  school  period  is 
one  of  growth  and  development,  a  period  when 
moral  and  physical  habits  are  formed,  a  plastic 
period  when  the  young  person  is  easily 
molded.  Whether  life  is  to  be  personally 
satisfactory  and  efficient,  or  unsatisfactory  and 
inefficient,  depends  very  largely  on  how  these 
early  years  are  spent. 

Both  physical  and  moral  character  tend  to 
become  fixed  at  a  very  youthful  age.  Changes 
after  the  age  of  early  childhood  are  hard  to 
bring  about  and  require  an  amount  of  effort 
greater  than  that  required  in  early  life.  Spe- 
cialists in  child  study  are  realizing  more,  and 
more  that  to  a  very  large  extent  health,  char- 
acter and  disposition  are  closely  interdependent, 
and  that  early  experiences  count  very  much 
more  than  later  ones.  It  is  difficult  to  break 
down  a  good  start  in  life,  but  it  is  more  difficult 
to  build  up  the  results  of  an  unfortunate 
beginning. 

Educational  hygiene  deals  with  those  simple 
but  fundamental  principles  of  health  which 
affect  daily  living.  It  includes  home  environ- 
ment, school  environment,  community  environ- 
ment, and  personal  health  habits.  It  is  a  forma- 
tive sort  of  hygiene  and  thus  deals  with  the 
formation  of  right  habits,  rather  than  with  the 
correction  of  wrong  ones. 

In  order  to  form  health  habits  intelligently 
one  must  have  some  understanding  of  the  re- 
sults of  health  neglect,  must  in  some  reason- 
able degree  understand  the  meaning  of  health 
danger-signals,  which  are  nearly  always  dis- 
played, and  finally  must  form  habits  of  such  a 
fixed  nature  that  they  become  almost  auto- 
matic, for  the  less  we  are  obliged  to  think 
about  health  the  better.  Health  is  fundamental 
in  life;  health  is  the  only  real  wealth;  yet, 
as  has  been  well  said:  ''On  every  side,  the 
world  over,  we  are  confronted  by  the  fact  that 
health,  including  nonnal  physical  development, 
longevity  and  good  bodily  resistance,  is  being 
only  very  inadequately  achieved  by  millions 
of  people." 

Practically  no  one  lives  up  to  his  highest 
poBsible  degree  of  physical  or  intellectual  effi- 
ciency or  even  approximates  such  a  desirable 
jMult.  Everywhere  there  is  ruthless  waste  of 
energy.    The  length  of  human  life  is  less, 
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by  at  least  half,  than  what  it  might  be;  hap- 
piness is  only  a  relative  term,  because  happi- 
ness is  conditioned  largely  by  health,  mental 
and  physical.  Personal  efficiency  is  probably 
rarely  over  half  of  what  it  should  be,  and  in 
many  instances  less  than  one-third. 

Educational  hygiene  is  to-day  attempting  to 
point  out  the  way  for  the  correction  of  these 
lamentable  conditions,  which  after  all  are 
rather  easily  corrected  when  intelligently 
faced. 

Physical  Defects  and  Diseases  of  Childxen. 
For  purposes  of  convenience,  a  distinction  ii 
made  between  defects  and  diseases  as  these 
terms  are  ordinarily  used  in  respect  to  the 
various  disorders  of  children.  A  defect  usually 
means  some  disorder  of  growth  and  develop- 
ment quite  apart  from  a  sickness.  For  instance, 
adenoids  obstruct  breathing  but  do  not  directly 
cause  disease.  Near-sight  is  a  defect  and  so  is 
deafness,  but  neither  is  a  disease,  strictly  speak- 
ing. The  same  may  be  said  of  improper  pos- 
tures, irregular  teeth,  nervous  instability,  stam- 
mering, stuttering  and  many  other  disorders. 

Defects  and  true  diseases  do,  however,  shade 
into  each  other.  Of  course,  medical  inspectors 
in  schools  deal  not  only  with  defects  of  growth 
and  development,  but  also  with  a  good  many 
actual  diseases,  such  as  colds,  diphtheria,  scar- 
let fever,  tuberculosis  and  other  contagious  dis- 
eases. In  the  main,  however,  they  are  called 
upon  to  correct  defects,  which,  if  neglected, 
handicap  a  child  and  may  easily  lead  to  serious 
disease  either  during  his  child  life  or  after  he  is 
grown. 

Every  person  of  any  education  should  under- 
stand the  nature  of  the  common  defects  and 
diseases  of  child  life,  because  of  their  impor- 
tance in  relation  not  only  to  a  happy  child- 
hood, but  also  to  an  efficient  sort  of  adult  life. 

Physicians  are  constantly  learning  more  of 
the  intimate  relations  existing  between  dis- 
orders of  health  in  the  child  and  disordered 
health  in  the  adult.  For  example,  until  rather 
recently  tuberculosis,  when  it  occurred  in  an 
adult,  was  supposed  to  have  developed  poliapi 
from  a  neglected  cold  or  something  else  idudi 
had  reduced  the  general  health  of  the 
vidual.  Now  we  know  that  in  the  great 
jority  of  all  cases  of  tuberculosis  in  adults,  the 
disease  really  dates  back  to  an  infection  in 
childhood  which  has  perhaps  lain  dormant  for 
many  years.  In  other  words,  if  a  child  can  be 
saved  from  this  infection  during  his  child  Ufa 
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there  is  relatively  little  danger  of  this  disease 
ever  appearing  in  adult  life. 

The  real  problem  of  stamping  out  tubercu- 
losis, that  great  plague  which  sweepd  away 
about  one  out  of  every  ten  people  the  world 
over,  consists  in  the  prevention  of  infection 
with  the  germ  of  this  disease  during  the  years 
of  childhood.  This  means  a  thorough  under- 
standing of  those  conditions  necessary  to  a 
healthful  life  in  childhood.  It  includes  sudi 
things  as  clean  milk,  from  properly-tested 
cows;  a  properly-adjusted  diet  for  older  chil- 
dren; an  abundance  of  fresh  outside  air,  night 
and  day;  proper  clothing;  the  avoidance  of 
personal  contact  with  people  sick  with  tuber- 
culosis; early  attention  to  adenoids  and  dis- 
eased tonsils;  the  proper  care  of  the  first  teeth; 
and  a  few  other  of  the  essentials  most  often 
neglected. 

The  discovery  and  proper  treatment  of  dis- 
eased tonsils  in  childhood  go  far  toward  the 
prevention  of  rheumatism  and  even  one  form 
of  heart  disease  in  adults.  The  prevention  of 
ordinary  colds  in  children  will  often  save  the 
adult  from  many  serious  disorders,  such  as 
catarrh,  deafness,  rheumatism  and  a  general 
low  state  of  resistance  to  many  of  the  germ 
diseases.  It  is  even  probable  that  serious  kid- 
ney disease  and  some  diseases  of  the  circulation 
which  cany  off  so  many  people  in  middle  hfe, 
just  when  they  have  become  the  most  useful  to 
the  world,  are  often  due  directly  or  indirectly 
to  some  of  the  preventable  disorders  of  child 
life. 

Those  diseases  usually  called  "children's  dis- 
eases," such  as  scarlet  fever,  measles,  whooping 
eough  and  similar  ones,  contrary  to  the  usual 
(qnnion  of  people,  do  greater  harm  in  childhood 
than  the  same  diseases  would  in  adult  life. 
Th^  are  aU  preventable. 

Modem  investigators  in  child  study  show  us 
that  a  child's  mental  character  is  largely  formed 
befcffe  he  is  seven  years  old,  and  perhaps  even 
considerably  younger  than  this  age.  Now,  in 
the  same  way,  modem  investigators  of  child 
health  are  showing  us  that  the  child's  physical 
iharaeiet  is  also  largely  formed  at  this  same 
eariy  age. 

Of  eoune  it  is  true  that  unfortunate  mental 
liaits  are  sometimes  modified  or  entirely 
changed  after  the  age  of  childhood,  and  it  is 
equally  tme  that  weak  physical  conditions  are 
sometimes  ofibet  by  later  influences,  but  this 
does  not  alter  the  rule,  that  in  most  important 
fBBpects,  the  mental  and  physical  nature  of  an 
indmdual  is  largely  fixed  at  an  early  age  in 


childhood.  The  old  wise  saying  that  ''the  child 
is  father  to  the  man"  is  proving  to  have  a  much 
greater  significance  than  we  originally  sup- 
posed. 

If  these  things  are  true,  it  is  clear  that 
young  people  as  well  as  parents  and  teachers 
should  understand  their  significance,  for  only 
by  such  knowledge  can  a  safe,  happy  and 
thoroughly  satisfactory  life  be  expected.  There 
is  no  doubt  at  all  that  if  this  modem  health 
knowledge  were  general  a^d  put  into  practical 
effect,  human  hfe  would  be  lengthened  on  the 
average  at  least  twenty-five  years. 

The  length  of  human  life  in  highly  civilized 
countries  has  already  been  greatly  increased 
during  the  last  one  or  two  centuries,  largely 
through  decreasing  infant  mortality.  Three 
hundred  years  ago  the  average  length  of  life 
in  Europe  was  only  half  of  what  it  is  to-day. 
In  India,  on  the  contrary,  it  has  remained  sta- 
tionary. 

Now  the  time  has  come  to  make  use  of  our 
greatly  enlarged  knowledge  of  the  human  body 
and  what  affects  it,  to  increase  the  length  of 
life  after  middle  age,  as  well  as  in  infancy  and 
childhood.  Middle  age  (from  45  to  55)  is  a 
period  of  danger  to  the  average  person.  This 
is  the  time  when  many  incurable  diseases  seem 
suddenly  to  develop.  With  a  wiser  care  of 
the  child  many  of  these  disorders  of  middle  life 
would  never  develop,  for  in  childhood  we  now 
know  that  the  seeds  of  later  trouble  are  often 
planted. 

Nature  gives  us  many  darker  signaU  if  we 
were  but  wise  enough  to  recognize  them. 
Many  of  these  signals  physicians  have  come  to 
see  and  imderstand  well.  Most  of  them  should 
be  as  easily  read  by  other  people  as  they  are 
by  the  trained  doctor,  for  there  is  no  mystery 
about  them,  and  no  very  unusual  powers  of 
observation  are  ordinarily  required.  Let  us 
consider  a  few  of  the  most  important  of  these 
health  danger  signals. 

Adenoids.  A  mouth-breathing  child  nearly 
always  has  an  obstruction  in  the  back  of  his 
nose  called  adenoids.  He  breathes  with  his 
mouth  open  for  the  simple  reason  that  he  can- 
not breathe  any  other  way.  The  open  mouth 
is  nature's  danger  signal.  Such  children  speak 
with  a  nasal  voice,  a  voice  of  dull,  dead  qual- 
ity, possessing  no  resonance.  They  often  snore 
at  night;  usually  they  have  many  colds;  ear- 
ache and  deafness  are  very  common;  night- 
mares are  often  caused  by  this  obstmction  to 
breathing;  nearly  all  cases  of  crooked,  promi- 
nent upper  teeth  are  produced  h^  ^^^\i<(sv^\ 
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adenoid  children  are  often  delicate,  and  prone 
to  contract  contagious  diseases.  No  child  can 
suffer  long  from  adenoids  without  having  his 
health  seriously  impaired,  often  for  life. 

A  simple  operation  is  the  only  cure  for  ade- 
noids, and  the  time  to  have  it  done  is  just  <u 
soon  08  they  are  discovered. 

Diseased  Tonsils,  Diseased  tonsils  are  almost 
always  found  with  adenoids,  for  tonsils. and 
adenoids  are  composed  of  the  same  sort  of 
tissue. 

Frequent  sore  throat  is  a  danger  signal,  and 
so  are  small  white  spots  over  the  surface  of  the 
tonsils,  even  when  the  tonsils  themselves  are 
not  sore.  Healthy  tonsils  are  small  almond- 
shaped  structures  which  are  hardly  visible  in 
the  throat.  When  they  are  enlarged  so  as  to 
project  into  the  throat  from  each  side,  they 
may  usually  be  considered  diseased  and  in  need 
of  removal.  Diseased  tonsib,  large  or  small, 
have  a  close  relation  to  rheumatism,  heart  dis- 
ease, and  to  at  least  one  nervous  disease, 
chorea,  or  Saint  Vitus's  Dance. 

It  sometimes  happens  that  tonsils  which  seem 
to  give  no  trouble  are  the  seat  of  chronic  colds. 
In  these  cases  the  tonsib  are  what  are  called 
cryptic,  and  each  little  hole  or  crypt  is  an  in- 
fected area  from  which  germs  spread  to  the 
nose  and  throat  and  set  up  a  ''cold."  It  is  a 
wise  thing  for  everybody  who  is  subject  to  bad 
colds  to  have  the  nose  and  throat  carefully 
examined  by  a  specialist. 

Defective   Teeth,     Probably   no  other  one 

part  of  the  body  produces  so  much  trouble  as 

bad  teeth  do.    Yet  bad  teeth  are  found  in  at 

least  two-thirds  of  all  school  children.    Some 

of  the  results  of  bad  teeth  are  the  following: 

Indiffestion. 

Bnlarged  glands  in  the  neck  (kernels). 
Poor  state  of  nutrition. 

Conta^ous  diseases  of  several  kinds  (because 
germs  find  lodgment  here). 

A  serious  form  of  anaemia  (deficient  blood). 

Headache. 

Nervous  disorders. 

Fatigue. 

Mental  dullness. 

The  prevention  of  decay  of  the  teeth  is  easier 
than  the  prevention  of  almost  any  other  dis- 
order in  the  body,  yet  the  teeth  receive  perhaps 
the  least  attention.  A  repaired  tooth  is  evi- 
dence of  an  earlier  neglect. 

If  children's  teeth  from  the  very  first  received 
proper  attention  decay  could  be  practically 
eliminated  for  a  life  time.  Preventive  den- 
tistry is  to-day  the  most  important  part  of  the 
dental  profession.  The  common  impression 
^t  Gr3t  teeth  may  be  neglected  without  much 


harm  is  strictly  wrong.    Sound  first  teeth  are 
likely  to  assure  sound  second  teeth. 

The  early  loss  of  first  teeth  causes  narrowing 
of  the  jaws  (the  jaws  fail  to  develop),  and 
often  very  crooked  second  teeth,  for  the  reason 
that  the  jaws  are  too  narrow  to  acconmiodate 
the  second  teeth.  Not  only  this,  but  decay  in 
a  first  tooth  often  spreads  to  the  germ  of  the 
second  tooth,  and  when  this  finally  comes 
through  the  gums,  it  is  already  decayed.  De- 
cayed teeth,  whether  first  or  second,  mean  in- 
fected mouths^ 

A  child  should  be  taught  to  keep  his  teeth 
clean  from  the  time  he  is  three  years  old,  and 
before  this  his  parents  should  do  it  for  him. 
After  the  first  twenty  teeth  have  come  in, 
the  child  should  visit  a  dentist  twice  a  year  at 
least  for  thorough  cleaning  and  other  preven« 
tive  work.  When  this  method  is  carefully  fol- 
lowed, decay  of  the  teeth  with  all  the  unpleas- 
ant consequences  may  be  practically  avoided. 

The  latest  important  discovery  in  dentistry 
is  that  very  many  roots  of  dead  teeth,  teeth  in 
which  the  roots  have  been  killed  when  the 
tooth  was  filled  or  crowned,  afterward  develop 
abscesses  which  may  be  entirely  painless.  Yet 
such  accumulations  of  pus  may  be  absorbed 
and  cause  very  serious  diseases  in  distant  parts 
of  the  body.  Only  the  X-ray  will  make  cer> 
tain  whether  or  not  such  teeth  have  abscesses 
developing  in  their  roots. 

Orthodontia,  or  the  art  of  straightening 
teeth,  has  been  developed  during  the  last  ten 
years  to  such  an  extent  that  specialists  can 
now  straighten  any  teeth  no  matter  how 
crooked,  largely  by  a  method  of  widening  the 
jaws.  Children  with  narrow  jaws  and  crooked 
teeth  should  be  treated  as  early  as  three  yean 
of  age  if  necessary.  It  is  much  more  difficult 
to  straighten  teeth  as  the  child  grows  older. 

Eye  Defects.    There  are  a  good  many  danger 

signals  of  eye  trouble  in  children  which  more 

often  than  not  are  unheeded.     Of  these  the 

following  are  the  most  common: 

Frequent  headaches. 
Crossed  eye. 
Red  or  i>ainful  eyes. 

Peculiar  postures  while  reading,  such  mm  hoM- 
ingr  head  on  one  side. 
Squinting  or  frowning. 

If  a  child  does  not  see  words  on  the 
board  clearly  from  his  seat  or  if  words  in  hit 
books  appear  blurred  or  misty  or  crooked,  there 
is  nearly  always  some  definite  eye  trouble.  A 
good  oculist  should  always  be  consulted  irim 
any  trouble  with  the  eyes  is  suspected.  Op^ 
dans  may  fit  glasses  properly  in  simple  un* 
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complicated  cases,  but  it  is  alwa3r8  better  to 
consult  an  eye  specialist.  The  human  eye  is 
too  important  to  take  any  chances  with. 

Neurasthenia,  a  nervous  disease  in  adult  life, 
is  often  caused  by  the  neglect  or  mistreatment 
of  eyes  in  childhood. 

Nenrons  Disorders.  Most  of  the  nervous  dis- 
orders of  school  children  are  of  what  are  called 
the  functional  variety.  Strictly  speaking  there 
is  no  such  thing  as  a  functional  disorder,  that  is, 
everything  has  an  organic  origin  if  we  were 
only  able  to  find  it,  but  the  word  ''functional" 
is  a  convenient  one  to  use,  because  it  indicates 
a  disorder  for  which  we  cannot  discover  the 
exact  cause,  and  one  which  is  not  dangerous 
to  life. 

The  common  nervous  troubles  of  children  of 
the  school  age  are  as  follows : 

General  nervous  instability,  and  nervous  ex- 
haustion. 

Habit  spasms. 

Saint  Vitus's  dance  (chorea). 

Morbid  fears. 

Night  terrors. 

Btammerln?  and  stuttering. 

EiPileptlc  fits. 

Hysteria. 

The  two  last  named  occur  less  often. 
The  child  who  is  nervously  unstable  shows 
his  disposition  in  ways  which  a  teacher  or  a 
wise  parent  ought  easily  to  understand.  Such 
a  child  is  likely  to  be  very  emotional  at  times, 
to  laugh  or  cry  easily;  he  has  poor  control  of 
himself  in  general;  often  selfishness  is  a  very 
prominent  trait;  concentration  is  usually  poor, 
and  while  the  child  is  often  alert  and  bright, 
he  is  easily  fatigued,  and  sometimes  he  is 
constantly  fatigued.  Such  children  are  capri- 
doiis  in  their  habits,  they  are  notional  about 
their  food,  often  sleep  badly,  and  are  usually 
below  the  normal  weight.  They  seldom  endure 
phj^cal  pain  well,  and  in  disposition  are  likely 
to  be  fault-finding  and  exacting. 

It  is  from  undisciplined  children  of  this  tjrpe 
that  most  of  the  neurasthenics  or  adult  nervous 
people  come.  Sensible  discipline  and  regular 
physical  education  are  needed  by  these  chil- 
dren if  they  are  to  succeed  in  life.  Physical 
defects  or  actual  diseases  are  sometimes  at  the 
root  of  the  trouble. 

Habit  Spasms,  By  habit  spasms  are  meant 
peculiar  ''tricks"  or  habits,  such  as  twitching 
of  the  eyes,  rolling  the  eyes,  sniffing,  grunting, 
Mughing,  jerking  the  head,  shrugging  the 
diouldera,  and  a  great  variety  of  other  things 
wbieh  are  done  almost  or  quite  unconsciously 
by  the  etuld.    The  condition  always  indicates 


a  nervously  imstable  disposition,  and  calls  for 
attention  to  the  general  physical  state  of  the 
child.  Special  training  will  do  good  but  nag- 
ging  will  do  only  harm. 

Saint  Viius*s  Dance.  Saint  Vitus's  dance  is 
often  confused  with  habit  spasms,  but  is  really 
a  much  more  serious  disorder.  The  muscular 
jerkings  are  usually  distributed  more  widely 
over  the  body.  The  child  drops  things,  kicks 
out  his  feet,  stumbles,  has  spasms  of  the  head, 
neck  and  shoulders.  Often  he  is  unjustly 
criticised  for  habits  he  can  in  no  way  control. 
In  the  majority  of  such  cases  trouble  will  be 
found  with  the  tonsils.  Rheumatism  is  often 
present,  and  the  heart  is  very  frequently 
affected. 

Rest  in  bed,  nourishing  food,  and  attention  to 
diseased  tonsils  cure  many  cases.  Every  case 
of  Saint  Vitus's  dance  requires  prompt,  careful 
medical  attention. 

Morbid  Fears.  Morbid  fears  are  found  in 
many  nervous  children  when  one  knows  how 
to  search  for  them,  but  unfortunately  they  are 
often  concealed  by  the  sensitive  child.  Such 
fears  include  all  sorts  of  things  of  simple  or 
complicated  nature.  Sometimes  these  fears 
become  fixed  ideas  which  may  haunt  a  child 
for  months  or  years.  Many  of  the  nervous 
disorders  of  adult  life  are  directly  due  to  un- 
corrected morbid  fears  in  childhood.  Such  re- 
pressed fears  are  often  forgotten  but  are  never- 
theless still  present  in  the  subconscious  mind. 
The  greatest  care  should  be  observed  to  pre- 
vent such  fears  from  becoming  fixed.  These 
fears  may  be  connected  with  religion,  with 
punishment,  death,  sickness,  sounds,  sights, 
stories,  persons  real  or  imaginary,  and  a  great 
host  of  other  things. 

They  often  quite  spoil  the  pleasure  of  living 
and  thus  render  the  child's  life  utterly  mis- 
erable. 

Night  Terrors,  Stammering  and  Stuttering. 
These  are  nearly  always  evidences  of  an  un- 
stable nervous  organization  and  are  danger  sig- 
nals which  should  always  be  heeded.  Their 
indirect  causes  are  many  but  may  usually  be 
discovered.  Special  training  for  those  who 
have  speech  defects  is  usually  necessary. 

Epilepsy  and  hysteria  are  much  more  serious 
than  any  of  the  other  nervous  troubles  men- 
tioned, but  fortunately  they  are  also  less  fre- 
quently observed. 

Epilepsy.  Epilepsy,  a  disease  whose  typical 
symptom  is  spasms,  is  often  indirectly  caused 
by  over-strain  and  digestive  disturbances,  but 
jthe  direct  cause  is  always  dw^  \.o  ^  VvnA^xfiL^'oXxt^ 
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defect  in  the  nervous  mechanism.    Immediate 
attention  is  always  demanded  in  every  case. 

Hysteria.  Hysteria  is  mentioned  only  to 
caution  against  the  use  of  this  word  in  con- 
nection with  nervous  manifestations  of  uncon- 
trol  which  are  really  not  hysterical  in  nature  at 
all.  True  hysteria  is  a  serious  disorder  when 
it  really  is  present.  There  are  generally  areas 
in  the  body  which  are  unusually  painful,  and 
others  which  are  quite  sensitive  to  pain.    Fre- 


quently the  hysterical  person  falls,  and  seems 
to  be  quite  unconscious. 

Often  there  are  strange  contortions  of  the 
whole  body  and  more  or  less  paral3rsis  may  be 
present.  Sometimes  such  an  h3rsterical  per- 
son will  be  unable  to  walk  for  weeks,  months, 
or  years.  In  many  cases  the  imagination  is 
very  strongly  affected — ^there  may  be  actual 
hallucinations.  Lying  and  other  moral  delin- 
quencies may  be  observed  in  some  cases.  E.B.H. 


Compulsory  Education 


By  compulsory  education  is  meant  the  right 
of  society,  acting  through  the  state,  to  compel 
a  certain  amount  of  attendance  at  school.  The 
modem  government  may  support  education,  it 
may  control  and  manage  it,  and  it  may  enforce 
on  an  individual,  on  the  theory  that  education 
strengthens  the  nation.  In  recent  years  it  has 
become  more  and  more  common  for  a  govern- 
ment not  only  to  enforce  a  certain  number  of 
years  of  school  attendance,  but  to  insist,  fur- 
ther, that  the  child  who  has  completed  the  re- 
quired number  of  years  of  study  must  also 
possess  a  certain  amount  of  knowledge.  If  he 
fails  to  pass  the  examinations  which  are  given 
to  determine  this  he  is  not  permitted  to  leave 
school.  In  general,  the  countries  which  have 
compulsory  education  require  the  attendance 
of  all  children  between  the  ages  of  six  and 
fourteen  or  six  and  sixteen  years  of  age,  for  a 
certain  number  of  months  during  each  year, 
either  in  a  public  or  in  a  pi^vate  school.  Laws 
compelling  such  attendance  are  in  force  in  Great 
Britain,  Germany,  Switzerland,  Norway,  Sweden, 
Denmark  and  France,  but  in  the  other  Euro- 
pean countries,  while  such  laws  may  be  on  the 
statute  books,  they  are  not  rightly  enforced. 
In  the  United  States  and  Canada  such  laws 
exist  and  are  in  the  main  very  well  enforced. 

Canada.  Compulsory  attendance  laws  have 
been  passed  by  all  the  Canadian  provinces 
except  Quebec.  Ontario  has  the  most  efficient 
system  of  public  instruction  in  the  Dominion, 
and  its  laws  for  compelling  attendance  have 
served  as  a  model  for  the  other  provinces,  the 
regulations  in  each  case  being  modified  by 
local  conditions.  In  Ontario  parents  and 
guardians  are  compelled  by  law  to  secure  the 
education  of  children  in  their  care  who  are  be- 
tween the  ages  of  eight  and  fourteen,  either 
in  private  or  in  public  schools.  In  connection 
with  this  regulation  is  a  labor  law  which  for- 
the  employment  of  children  under  four- 
ViciouB  children  and  those  who  refuse  to 


submit  to  discipline  must  be  placed  in  indus- 
trial schools.  Every  city,  town  and  ineorpo- 
rated  village  must  have  one  or  more  truant 
officers,  and  these  officials  are  given  ample 
authority  to  investigate  all  cases  of  truancy. 
Throughout  Canada  compulsory  laws  are  en- 
forced much  more  carefully  in  the  cities  than 
in  the  rural  districts. 

The  United  States.  Compulsory  education 
in  the  United  States  was  first  enforced  in 
Massachusetts  Colony  in  1642,  but  the  state 
did  not  require  such  attendance  until  1852, 
and  the  first  really  satisfactory  law  was  en- 
acted in  1872.  In  1878  it  was  provided  that 
state  grants  of  money  could  be  withheld  from 
towns  which  did  not  enforce  the  truancy  laws. 
The  present  law  prohibits  the  emplo3rment  of 
children  during  the  hours  of  school  session 
and  requires  the  presentation  of  a  certificate 
issued  by  the  school  authorities  in  the  case  of 
employment  of  children  under  sixteen. 

Connecticut  had  an  early  history  similar  to 
that  of  Massachusetts,  but  in  1872  a  bill  was 
passed  which  has  probably  given  that  state  the 
best  compulsory  system  possessed  by  any  state. 
In  Connecticut  both  the  child  labor  laws  and 
the  compulsory  education  laws  are  in  the  hands 
of  state  agents,  and  are  very  rigidly  enforced. 
The  District  of  Columbia  passed  compulscnry 
attendance  laws  in  1864;  Vermont  in  1867; 
New  Hampshire,  Michigan  and  Washington, 
1871;  New  Mexico,  1872;  Nevada,  1873;  New 
York,  Kansas  and  California,  1874;  Maine  and 
New  Jersey,  1875;  Wyoming,  1876;  Ohio,  1877; 
Wisconsin,  1878;  Rhode  Island,  Illinois,  Dakota 
and  Montana,  1883. 

In  about  one-third  of  the  states  free  bodes 
are  furnished  by  law  to  thoee  whose  parents 
are  too  poor  to  provide  them.  In  two  states, 
Colorado  and  Ohio,  local  authorities  are  author- 
ised to  furnish  free  clothing  for  those  children 
who  have  to  stay  away  from  sdiool  beoauae 
they  are  not  properly  dressed.    Compulaoiy 
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attend&nce  laws  have  been  particularly  neces- 
sary because  of  the  tendency  to  employ  chil- 
dren in  mines,  factories  and  large  stores  and 
to  exploit  them  at  home.  In  large  cities  it  is 
comparatively  ea^  to  enforce  the  laws,  but  in 
the  country  and  in  smaller  towns  it  is  often 
very  difficult.  Probably  some  of  the  worst 
examples  of  child  exploitation  may  be  found 
on  farms. 

Compulsory  attendance  laws  are  enforced 
by  truant  officers  who  are  appointed  by  the 
local  boards  of  education.  These  officers 
nnially  have  the  authority  to  arrest  and  com- 
mit to  Bchool  any  child  to  whom  the  law  ap- 
I^tM.  .If,  after  warning,  the  parents  do  not 
ke^  their  children  in  school,  the  officer  has 


Republished  by  pcrmlBalon. 

authority  to  arrest  the  parents  and  bring  them 
before  the  local  court  for  trial. 

Within  the  last  few  years  it  has  become  plain 
that  three  or  four  different  types  of  school  are 
necessary  in  any  city  which  is  determined  to 
carry  out  the  cornpulsory  attendance  law. 
There  must  be  special  institutions  for  those 
pupils  who  have  become  incorrigible  and  whose 
parents  have  lost  control  of  them,  because  the 
attendance  of  such  children  in  the  ordinary 
school  is  harmful  to  the  other  pupils.  A  modifi- 
cation of  such  an  institution,  in  the  form  of  a 
day  school  which  would  add  to  the  ordinary 
school  course  enough  interesting  play  and 
work  to  keep  the  child  busy  all  day  and  pre- 
vent bis  being  on  the  e^t«£X«,  <:^j>^  ^ai!L^  ca^'^^ 
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of  semi-incorrigibles.  Such  a  school  would  per- 
mit its  pupils  to  go  home  at  night.  English 
cities  provide  such  schools,  but  there  are  none 
in  America.  Special  classes  must  be  provided 
for  backward  children  and  for  exceptional 
children.  Morons  (feeble-minded  children  or 
children  who  are  physically  or  mentally  ab- 


normal) are  usually  sent  to  special  iostitutioos. 
The  republic  is  on  the  way  to  realize  the  sort 
of  specialization  that  will  take  care  of  every 
individual  child  in  the  best  possible  way,  but 
there  is  still  much  to  be  desired.  However, 
the  child  is  rapidly  coming  into  its  own.  See 
Schools.  ajc. 


Educational  Museums 


Visual  instruction  has  become  an  important 
educational  factor  in  the  schools.  The  use  of 
concrete  materials,  of  objects  and  pictures,  of 
the  lantern  slide,  stereoscope  and  moving  pic- 
tures as  a  supplement  to  the  text-book  and  the 
teacher's  description  of  facts  and  conditions, 
have  found  their  way  into  many  schools. 

Efficient  help  in  this  direction  has  come  from 
the  museums.  They  have  opened  their  great 
storehouses  of  information  to  the  schools,  and 
they  ask  the  teachers  to  make  extensive  use 
of  the  wonderful  things  gathered  from  all  parts 
of  the  world.  Some  of  the  museums  send 
typical  loan  collections  of  museum  material, 
mounted  specimens  of  the  animal  world  and 
soil  and  industrial  products  to  the  schools. 
Others  invite  the  teachers  to  bring  their  classes 
to  the  museum  and  to  give  their  lessons  there, 
aided  by  the  wealth  of  interesting  specimens 
which  are  placed  at  their  command.  Still 
others  arrange  courses  of  lectures  on  certain 
topics  of  the  school  curriculum  for  i>upils. 
Some  of  the  institutions  cooperate  with  the 
schools  through  two  or  all  three  of  these  activ- 
ities. 

The  museums  which  make  their  illustrative 
material  accessible  to  the  schoob  may  be  di- 
vided into  four  classes : 

(a)  Public  museums  of  science. 

(b)  Children's  museiuns. 

(c)  School  museums. 

(d)  Art  museums. 

The  Public  Museums.    A  brief  description  of 

the  effectiveness  of  the  assistance  given  public 

school  work'  by  some  of  the  leading  museums 

is  given  below.     The  information   on  public 

museums  and  children's  museums  is  derived 

from  a  series  of  articles  on  Educational  Work 

in  American  Museums,  published  in  the  reports 

of    the    Commissioner    of    Education    of   the 

United   States    (1913-1915),  and   prepared   by 

Paul  M.  Rea: 

The   American  Muaeum   of   Natural   History, 

This  museum,  located  in  New  York  City,  has  a 

department  specially  assigned  to  co5peration  with 

^^the  schools  of  New  York.     It  has  635  travel in^r 

ibJta,  compiiBlDg  more  than  10,000  specimens 


which  are  in  daily  use  in  400  schools  having  mor« 
than  a  million  pupils.  Lectures  on  geography, 
history  and  science  are  given  every  year  at  the 
museum  to  40,000  or  50,000  children.  Thirty 
thousand  lantern  slides,  accompanied  by  full  de- 
scriptions, are  sent  to  the  schools  for  use  in  the 
classroom. 

The  Commercial  Museum  in  Philadelphia  sup- 
plies the  schools  of  the  city  and  the  state  with 
large  cases  containing  about  400  objects  and  100 
photographs  which  illustrate  the  peoples  and 
products  of  the  world  and  are  accompanied  by 
all  necessary  information  and  Instructions.  These 
cases  become  the  property  of  the  schools. 

Fifteen  lanterns  and  collections  of  slides  are 
circulated  in  the  various  parts  of  Pennsylvania. 
Free  lectures  are  given  in  the  museum  to  classes 
of  the  schools.  The  Commercial  Museum,  which 
through  its  foreign  trade  bureau  acquires  valu- 
able information  and  material  as  to  commerce 
and  industry,  extends  its  educational  work  Into 
all  parts  of  Pennsylvania. 

The  Public  Museum  of  Milwaukee.  This  mu- 
seum loans  collections  of  birds,  small  manunais, 
insects,  Wisconsin  archaeology,  geology  and  com- 
mercial products  to  the  schools,  and  such  collec- 
tions are  extensively  used.  All  public  school 
children  of  the  four  higher  grades  of  the  Mil- 
waukee schools  go  to  the  museum  twice  a  year 
for  a  half-day  visit  to  hear  illustrated  talks  on 
some  subject  closely  related  to  their  class  work. 
Lecture  courses  are  arranged  for  the  general  pub- 
lic, teachers  and  students  of  normal,  vocational 
and  high  schools.  The  museum  has  a  special 
department  of  education,  in  charge  of  a  curator. 

The     Charleston     Museum.     The     Charleston 
(S.  C.)  Museum  maintains  a  department  of  pub- 
lic instruction  In  charge  of  a  curator,  who  ar- 
ranges   the   work   of   the   department  with  the 
board    of    school    commissioners.    Over  seventy 
traveling   exhibits    are    in    regular    use    in    the 
schools  and  are  delivered  by  a  wagon  provided 
by  the  museum.     Other  opportunities  offered  to 
the  schools  are  lectures  on  particular  exhibits; 
special    lectures    at    the    museum    to    Illustrate 
school  subjects :  special  exhibits  of  educational 
value  presented  from  time  to  time;  lectures  to 
primary  teachers  on  nature  study ;  the  use  of  »> 
room  and  specimens  for  teachers  with  classM. 

The  Buffalo  Society  of  Natural  8eienee9.  ThiM 
was  one  of  the  first  to  Institute  a  department 
for  co5peratlon  with  the  schools.  Traveling  exr' 
hlbits  are  sent  to  the  schools,  and  classes  of  th9 
elementary  schools  of  the  olty  come  to  tlM  mar 
seum  for  regrular  lectures  and  demonstmtlooA 
which  are  an  official  part  of  the  school  corrloil' 
lum.  Free  lectures  are  given  to  the  public 
evening  each  week,  from  November  to  Ifay. 
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The  Fairhank9  MuBeum  of  Natural  Science. 
This  Institution  is  located  at  Saint  Johnsbury, 
Vt  It  gives  nature  lessons  to  classes  of  the 
public  schools,  in  cooperation  with  the  superin- 
tendent of  schools.  The  pupils  of  the  city  schools 
from  the  third  to  the  ninth  grade  have  regular 
monthly  lessons  at  the  museum. 

The  Muaeum  of  Natural  History,  This  mu- 
seum, at  Springfleld,  Mass..  loans  to  the  schools. 
Teachers  with  their  classes  go  to  the  museum  to 
give  instruction  in  certain  subjects,  for  which  a 
classroom  and  illustrative  material  are  provided. 
The  Park  Museum.  School  children  in  groups 
of  fifty  to  one  hundred  visit  this  institution,  lo- 
cated In  Providence,  R.  I.,  to  receive  instruction 
with  the  aid  of  the  illustrative  material  in  the 
museum. 

The  Cincinnati  Society  of  Natural  History. 
This  museum  circulates  school  cabinets  contain- 
ing collections  of  birds,  insects  and  minerals, 
accompanied  by  explanatory  literature.  Illus- 
trated lectures  are  given  to  the  general  public 
one  evening  each  week. 

The  Chicago  Academy  of  Sciences.     Classes  of 
the  city  schools  are  invited  to  study  in  the  mu- 
seum a  large  series  of  habitat  area  and  the  celes- 
tial sphere,   a  mechanical   device   for  the  study 
of  heavenly  bodies.     A  children's  science  library 
and  story  hour  conducted  by  the  librarian  are 
among  other  opportunities  afforded  the  children. 
The  Newark  Museum  Association.     This  mu- 
seum,  at  Newark,   N.   J..    loans  to  the  schools 
nxdcs,    birds,    butterflies,    physiographic    models 
and  industrial  collections.     Its  library  circulates 
in  the  schools  books,  magazines,  newspaper  cut- 
tings, pictures,  charts,  etc.     Each  year  the  mu- 
seum has  a  special  exhibit  covering  some  human 
industry,  which  is  shown  and  explained  to  school 
classes. 

The  Public  Museum  of  the  Staten  Island  Asso- 
eitttion  of  Arts  and  Sciences  offers  Illustrated 
talks  on  school  subjects  to  children  above  the 
fourth  grade  on  FYlday  afternoons  from  October 
to  April. 

The  California  Academy  of  Sciences,  San  Fran- 
^'^oo,  began  planning  in  1916  the  circulation  of 
''^tural  history  cabinets  in  the  city  schools. 

^he  Oakland  Public  Museum,  Oakland.  Call- 

'ornia,  sends  to  the  schools  a  series  of  loan  col- 

'•'^ions.    An  excellent  exhibit  of  American  co- 

^^9-1  material  is  made  the  basis  of  lectures  to 

J^ool  children  and  teachers.     Other  lectures  on 

<>lrtory  and  nature,  closely  correlated  with  the 

^'^^■■^ae  of  study  in  the  public  schools,  are  also 

'•^^Ided. 

^^^  Museum  of  History,  Science  and  Art,  Los 
^K'^les,  California,  is  organizing  a  system  of 
''^^^.tional  work  for  the  public  schools  modeled 
**^«*   that  of  the  Milwaukee  public  schools. 

'^^^  Ac<idemy  of  Sciences,  Davenport,   Iowa, 

?^^ct8  nature  classes  In  the  museum,  provides 

^  ^^ctures  to  teachers  and  neighborhood  groups 

^^    for  a  series  of  "museum  talks"  on  Sunday 

**^*^oon.     Field  trips  for  pupils  of  the  schools 

i       •*•  '^iiidertaken  in  the  spring.     There  is  no  for- 

I      *•*  cooperation  with  the  schools. 

•\ 


Arts  and  Sciences,  was  the  first  museum  organ- 
iced  solely  for  children  in  the  United  States. 
Its  object  u 


C^^^^Uxen'a  Miuemns.  The  Children's  Mu- 
*'*''*  of  Brooklyn,  N.  Y.,  a  branch  of  the 
^^^'^M  Museum  of  the  Brooklyn  Institute  of 


To  form  an  attractive  resort  for  children  with 
influences  tending  to  reilne  their  tastes  and  ele- 
vate their  interests. 

To  create  an  attractive  educational  center  for 
daily  assistance  to  pupils  and  teachers  In  con- 
nection with  school  work,  and  to  offer  new  sub- 
jects of  thought  for  pursuit  in  leisure  hours. 

The  scope  of  work  of  the  museum  is  the 
preparation  of  collections  which  the  children 
can  enjoy,  imderstand  and  use;  an  arrange- 
ment of  material  pleasing  to  the  eye  and  ex- 
pressive of  a  fundamental  truth;  briefly  de- 
scriptive labels  expressed  in  simple  language; 
a  system  of  instruction  which  children  will 
voluntarily  employ.  The  museum  building 
has  twelve  exhibition  rooms,  a  lecture  hall  and 
a  library.  In  the  exhibit  rooms  are  collections 
of  natural  history,  geography.  United  States 
history  and  art.  The  institution  is  very  pop- 
ular, and  the  average  attendance  is  more  than 
100,000  children  a  year.  While  there  are  no 
official  relations  between  the  museum  and  the 
public  school,  the  exhibits  are  correlated  as  far 
as  practicable  with  the  public  school  work,  and 
lectures  supplementing  the  courses  of  study  are 
regularly  given  during  the  year. 

The  Children's  Museum,  Boston,  Mass.,  was 
opened  In  1918  in  response  to  the  desire  of  a 
group  of  teachers  for  some  adequate  assistance 
in  presenting  the  subject  of  nature  study  to  their 
classes.  The  material  at  the  service  of  the  chil- 
dren consists  of  exhibits  Illustrating  various 
departments  of  natural  history,  ethnology  and 
Industry,  flower  tables,  etc.  Three  hundred  lec- 
tures are  given  a  year,  and  the  average  daily 
attendance  of  children  Is  upward  of  200.' 

The  Children's  Museum  of  the  United  States 
National  Museum.  The  United  States  National 
Museum  maintains  a  museum  for  the  children  of 
Washington  "for  the  beneflt  of  very  young  peo- 
ple, their  entertainment,  rather  than  Instruction, 
as  an  attractive  means  of  inculcating  a  love  of 
nature."  The  exhibit  comprises  familiar  Ameri- 
can birds ;  common  European  birds.  Interesting 
water  birds,  curious  birds,  such  as  the  crocodile 
bird.  etc. ;  brilliantly-colored  birds,  curious  nests 
and  eggs ;  specimens,  with  accessories,  repre- 
senting protective  mimicry ;  remarkable  insects ; 
bright-colored  shells ;  other  interesting  inverte- 
brates; remarkable  minerals. 

School  Museums  Proper.  Among  museums 
of  this  class  the  following  may  be  noted: 

The  N.  W.  Harris  Public  School  Extension' of 
the  Field  Museum  of  Natural  History  in  Chi- 
cago. In  1911  Mr.  Norman  W.  Harris  of  Chicago 
gave  the  Field  Museum  an  endowment  of  |250,- 
000,  the  Income  from  which  Is  to  maintain  a 
special  museum  for  the  use  of  the  public  schools 
of  Chicago.     The  new  school  museuxn.  q'^xi^^  \\» 
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doors  in  1913.  It  is  a  travel ingr  museum  which 
sends  cases  of  zodloglcal,  botanical  and  geolog- 
ical material  to  the  schools.  £«conomic  collec- 
tions which  are  useful  in  the  study  of  geography 
and  commerce  for  the  illustration  of  production 
and  distribution  form  part  of  the  material  in  cir- 
culation. The  cases  present  small  animals,  birds, 
fishes,  plants,  minerals,  etc.,  in  lifelike  imitation 
of  their  natural  surroundings.  They  are  deliv- 
ered at  the  schools  by  an  automobile,  remain  for 
two  weeks  and  are  then  replaced  by  others. 

The  Educational  Museum  of  the  Saint  Louia 
Public  Schools  is  the  only  museum  in  the  United 
States  which  Is  a  regular  part  of  the  school  sys- 
tem. It  is  a  traveling  museum.  The  material, 
consisting  of  2.000  individual  and  8.000  duplicate 
collections  for  circulation.  Is  grouped  and  ar- 
ranged in  accordance  with  the  course  of  study, 
and  is  used  in  direct  connection  with  the  school 
work.  Each  school  has  a  delivery  day  once  a 
week.  The  principal  orders  the  material  that  is 
to  be  used  in  his  school  for  the  illustration  of 
classwork  during  one  week,  and  two  days  later 
the  museum  automobile  truck  delivers  the  mate- 
rial and  takes  back  what  had  been  used  during 
the  previous  week.  Each  teacher  has  a  cata- 
logue. 

The  grroups  of  material  are  food  products, 
materials  for  clothing,  other  natural  products, 
industrial  products ;  the  animal  world ;  plants, 
and  models  and  charts  of  plants,  minerals,  rocks 
and  ores ;  articles  and  models  illustrating  the 
life  and  occupations  of  the  different  peoples  of 
the  world ;  apparatus  for  the  illustration  of 
physics  and  physical  geogrraphy;  charts,  photo- 
graphs, maps  and  objects  illustrating  history ; 
charts  and  objects  illustrating  physiology ;  lit- 
erary and  musical  records  for  the  school  phono- 
graphs ;  and  photographs,  stereoscopic  views  and 
lantern  slides  to  accompany  the  preceding  groups. 
During  the  year  1915  over  70,000  collections  were 
sent  to  the  schools. 

A  teachers'  library  of  10.000  volumes,  consist- 
ing of  books  on  philosophy,  psychology,  educa- 
tion, school  management,  text-books  used  in  the 
United  States  and  other  countries,  reports  and 
courses  of  study  from  all  parts  of  the  world  and 
reference  books  on  everything  the  museum  con- 
tains, furnishes  books  to  the  teachers  by  the 
museum  automobile.  Nearly  4,200  books  were 
in  circulation  in   1915. 

A  study  exhibit,  which  gives  the  teachers  of 
the  city  the  opportunity  to  make  themselves 
familiar  with  the  different  types  of  material  for 
circulation  in  the  schools,  is  placed  in  two  large 
adjoining  rooms  of  the  museum  building.  In 
glass  cases  there  are  exhibited  In  the  order  of 
the  catalogue  one  or  two  types  of  each  of  the 
2,000  individual  collections,  the  whole  display 
constituting  an  open  catalogue.    Reference  books. 


the  titles  of  which  are  given  at  the  head  of  each 
group  in  the  catalogue,  are  at  the  teachers'  serv- 
ice. All  the  students  of  the  Harris  Teachers 
College — Saint  Louis  employs  only  graduates  of 
this  Institution  in  its  elementary  schoola— -receive 
a  thorough  training  in  the  use  of  the  material. 
In  the  winter  and  summer  extension  classes  of 
the  college  courses  in  the  use  of  illustrative  ma- 
terial are  also  given. 

The  United  States  National  Mtueum  is  not  In 
a  position  to  conduct  any  of  the  usual  forms  of 
extension  work,  but  has  cooperated  with  the 
schools  In  a  very  efficient  and  successful  way  by 
distributing  among  schools  and  colleges  valuable 
material  for  the  illustration  of  school  work. 

Art  Museums.     The  following  art  museums 

in  the  United  States  have  established  a  system 

of  cooperation  with  the  schools  of  the  cities  in 

which  they  are  located : 

The  Museum  of  Fine  Arts,  Boston. 

The  Worcester,  Mass.,  Art  Museum. 

The  Rhode  Island  School  of  Design.  Provi- 
dence. 

The  Parrlsh  Art  Museum,  Southampton,  L.  I. 

The  Arnot  Art  Gallery.  Elmlra.  N.  Y. 

The  Albright  Art  Gallery,  Buffalo,  N.  T. 

The  Carnegie  Institute,  Department  of  Fine 
Arts,  Pittsburgh,  Pa. 

The  Minneapolis  Institute  of  Arts. 

The  City  Art  Museum,  Saint  Louis,  Mo. 

The  Western  Gallery  of  Art,  Kansas  City,  Mo. 

The  Toledo  Museum  of  Art. 

J.W.W. 

Canadian  Museums.  Strictly  speaking,  tbeie 
are  no  educational  museums  in  Canada.  There 
is  a  museum  in  connection  with  the  Depaft- 
ment  of  Education  in  Toronto,  which  isBues  tn 
archaeological  report,  relating  particularly  to 
archaeology  in  Ontario.  In  the  same  city  u 
the  Royal  Ontario  Museum,  partly  operated 
by  the  Ontario  government  and  partly  by  the 
University  of  Toronto,  which  covers  eveiything 
from  fine  arts  to  mining. 

In  Ottawa,  connected  with  various  depart^ 
ments  of  the  Federal  government,  are  muaeuos, 
and  there  are  a  few  small  collections  coniieetea 
with  various  historical  societies  throughout  the 
Dominion,  especially  in  the  Province  of  Oa- 
tario.  The  largest  collection  of  Canadiaa 
prints,  so  far  as  known,  is  in  the  museum  w 
historical  pictures  relating  to  Canada,  in  tbe 
Public  Library  in  Toronto ;  this  is  known  9t 
the  John  Ross  Robertson  collection.        OJ^^ 


National  EduLcation  Association 


Thk  name  is  applied  to  a  society  of  teachers 

ibd  educators  of  the  United  States,  organised 

Philadelphia,  in  1857,  as  the  National  Teach- 

Association,  and   incorporated   under   its 

t  name  in  the  District  of  Columbia  in 

A  number  of  similar  but  smaller  associa- 


tions were  founded  early  in  the  nineteenth 
century.  One  of  the  best  known,  the  America^ 
Institute  of  Instruction,  organised  in  1830,  t^" 
ered  New  England;  another  was  organiaed  v 
Ohio,  and  still  another  in  Philadelphia.  ^ 
1856  the  presidents  of  twelve  of  the  state 
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dations  sent  out  a  call  for  a  general  association 
to  "advance  the  dignity,  respectability  and 
usefulness"  of  the  teaching  profession  and  the 
science  of  education,  ''by  distributing  among 
all  the  accumulated  eicperience  of  all." 

With  so  general  an  aim  the  association  grew 
but  slowly,  and  it  was  not  until  1870,  when  it 
began  to  divide  into  departments  and  to  spe- 
cialise, that  growth  became  rapid.  This  spe- 
cialisation made  the  organization  much  less 
imwieldy  and  increased  its  usefulness.  The 
association  includes  the  National  Council,  an 
advisory  body  of  120  members,  the  Department 
of  Superintendents,  and  eighteen  other  depart- 
ments, covering  practically  every  phase  of  edu- 
cational work.  Excepting  those  of  the  Depart- 
ment of  Superintendents,  the  annual  meetings 
of  these  departments  occur  at  the  time  of  the 
annual  meeting  of  the  association,  which  is 
usually  held  the  first  week  in  July.  The  De- 
partment of  Superintendents  includes  in  its 
membership  all  the  leading  educators  of  the 


country.  It  holds  its  regular  meeting  the  last 
week  in  February  or  the  first  week  in  March, 
and  most  of  the  other  departments  hold  special 
meetings  at  the  same  time  and  place. 

An  Annual  Report,  a  comprehensive  account 
of  the  work  accomplished,  is  also  issued.  This 
report  records  some  of  the  most  important 
educational  advances  and  discoveries  which  are 
being  made.  Some  of  the  reports  which  have 
promoted  much  discussion  and  have  had  far- 
reaching  effects  are  an  investigation  and  report 
on  the  secondary  school  course  (1892) ;  on  ele- 
mentary schools  (1895);  on  rural  schools 
(1897);  on  college  entrance  requirements 
(1899);  and  on  teachers'  salaries  (1913  and 
1914). 

There  are  about  10,(XX)  active  members  of  the 
association,  but  a  great  many  more  than  that 
number  attend  the  annual  July  meetings,  for 
the  larger  proportion  consists  of  associate  mem- 
bers, who  are  permitted  to  attend  meetings  but 
may  not  hold  office.  a.c. 


Education  for  the  Home 


The  difficidties  and  trials  of  wives  and 
mothers  in  remote  rural  districts,  far  from  post 
office,  school  or  library,  for  years  have  been 
the  special  problem  of  the  United  States  Bu- 
reau of  Education.  Pathetic  appeals  for  help 
in  the  care  and  education  of  their  children, 
tent  by  thousands  of  women  throughout  the 
country,  have  brought  vividly  before  the  offi- 
cials of  the  Bureau  the  need  for  a  special  de- 
partment to  take  care  of  these  isolated  moth- 
en.  Accordingly,  a  home-education  division 
has  been  organized  in  the  Bureau.  The  objects 
of  this  branch  of  the  work  are  stated  as  follows 
in  a  recent  bulletin: 

To  help  parents  in  the  home  education  of  their 
children  with  reference  to  health,  games  and 
play,  early  mental  development  and  formation 
of  moral  habits;  to  interest  boys  and  girls  who 
have  left  school  and  are  still  at  home,  by  direct- 
ing their  home  reading  and  study,  and  to  further 
the  education  of  the  parents  in  the  home. 

In  the  hope  of  reaching  as  many  homes  as 
possible,  the  Bureau  cooperates  with  the  Na- 
tional Congress  of  Mothers  and  Parent-Teacher 
Associations    (which    see).     County    superin- 


tendents were  asked  to  furnish  names  of  women 
in  their  communities  on  whom  the  Bureau 
could  rely  for  aid  in  securing  mailing  lists;  in 
this  way,  and  through  other  channels,  the 
Bureau  obtained  the  names  of  about  40,(XX) 
women  who  desired  help  in  the  care  and  home 
training  of  children.  This  number  will,  of 
course,  be  constantly  increased.  Aadstance  is 
given  through  the  medium  of  helpful  bulletins 
on  ''home  matters" — for  example,  material  for 
home  study,  literature  on  moral  training,  plans 
for  reading  courses  and  suggestions  for  organ- 
izing sewing  and  cooking  classes  and  parent- 
teacher  associations.  In  some  states  efforts  are 
being  made  to  reach  isolated  people  by  means 
of  traveling  libraries  and  similar  agencies,  but 
these  do  not  usually  meet  the  needs  of  mothers 
who  are  trying  to  train  their  children  according 
to  sound  principles  of  development.  To  these 
women  the  home-education  division  is  a  timely 
and  special  aid,  and  with  their  help  must  be- 
come valuable.  See  Parent-Teacher  AssoaA- 
TioNS.  See  subtitle  below,  United  States  Bti- 
reau  of  Education.  b.m.w. 


United  States  Bureau  of  EdvA^ation 


This  Bureau  in  the  Interior  Department  was 
created  by  Congress  in  1868  to  gather  and  dis- 
tribute information  on  education.  Owing  to 
tiie  strong  objection  by  Congress  and  the  states 
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to  any  interference  with  the  state  educational 
systems  by  the  national  government,  the  woric 
of  the  Bureau  has  alwa3rs  been  of  an  advisory 
nature.    The  chief  officer  has  the  Uti<^  ^i  ^\bw^ 
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missiouer  of  Education,  and  is  appointed  by 
the  President  with  the  consent  of  the  Senate. 
For  several  years  there  has  been  an  endeavor 
strongly  supported  by  educators  to  raise  the 
Bureau  of  Education  to  the  rank  of  an  execu- 
tive department  of  the  government,  in  which 
event  the  Commissioner  of  Education  would 
become  a  member  of  the  President's  Cabinet 
with  the  rank  of  Secretary. 

The  Bureau  is  organized  into  a  number  of 
divisions,  the  most  important  of  which  are  those 
of  school  sanitation  and  hygiene,  higher  educa- 
tion, school  administration,  rural  education, 
and  the  editorial  and  library  division.  The 
Bureau  is  engaged  in  collecting  and  distributing 
information  bearing  upon  educational  matters, 
and  in  giving  assistance  to  any  state  or  locality 
along  educational  lines,  when  such  assistance 
is  desired.  The  annual  Reports  of  the  Com- 
missioner to  Congress  are  among  the  most 
important  records  of  American  education.  Or- 
culars  of  Information  and  Bulletins  are  also 
published.  These  may  be  obtained  by  any  one 
interested  in  education  by  asking  for  them. 
Specialists  are  employed  in  each  of  the  divi- 
sions, who  attend  educational  conventions, 
carry  on  investigations  and  deliver  lectures 
whenever  they  are  called  upon  to  do  so.  The 
Bureau  is  sustained  by  appropriations  made  by 
Congress,  but  the  appropriations  are  not  suffi- 
cient to  enable  the  Bureau  adequately  to  meet 
the  demands  of  the  country.  The  first  Com- 
missioner, appointed  in  1867,  was  Henry  Bar- 
nard, who  served  three  years.  His  successors, 
with  their  terms  of  service,  are  as  follows:  John 
Eaton,  1870-1886;  Nathaniel  H.  R.  Dawson, 
1886-1889;  William  T.  Harris,  1889-1906;  Elmer 
E.  Brown,  1906-1911;  Philander  P.  Claxton, 
since  1911.  wj'.b. 

Consult  Monroe's  Cyclopaedia  of  BduoatUm; 
Butler's  The  Meaning  of  Education;  Dewey's 
T^e  School  and  Society;  Hughes'  Mistakes  in 
Teaching;  Compayrg's  History  of  Pedagogy; 
Monroe's  History  of  EdiLcation,  and  the  Reports 
of  the  United  States  Commissioner  of  Education. 

Related  Sabjeeta.  The  more  general  phases 
of  the  subject  of  education  are  treated  under 
the  subtitles  in  the  above  article,  but  many  si>e- 
dal  topics  are  given  separate  treatment  in  these 
volumes.  The  followingr  articles  have  a  close 
oonnectlon  with  the  subject.  Many  of  these  in 
turn  have  lists  of  related  topics,  so  that  the 
reader  is  given  a  very  wide  range. 

OENBRAL. 

Blind,  Education  of 

the 
Business  College 
Child 
Child  Study 


Coeducation 

College 

Conservatory 

Corporal  Punishment 

Correlation 

Deaf  and  Dumb 

Deductive  Method 

Drawing 

Elective  Studies 

EiXtension  Teaching 

Feeble-minded.  Edu- 
cation of 

Fellowship 

Games  and  Plays 

Gardening 

Gary  School  System 

Gymnasium 

Household  Arts  In 
Education 

Indians,  American, 
subhead  Indian  Edu- 
cation 

Industrial  School 

Intelligence.  The  Meas- 
urement of 

Kindergarten 

Law  Schools 

Lyceum 


Medical  Schools 
Mental  Handicaps 
Methods  of  Teaching 
Montessorl  Method 
Motivation  of  Teaching 
Negro 

Normal  School 
Parent-Teacher  Asso- 
ciations 
Peabody  Educational 

Fund 
Pedagogics 
Rhodes   Scholarships 
School  Garden 
Schools  (with  numerous 

subheads) 
Slater  Fund 
Sloyd 

Story  Telling 
Teachers'  Institute 
Technical  and  Industrial 

Education 
University 

University  Extension 
Visual   Instruction 
Vocational  Training 
Wrangler 


IMPOETANT    SCHOOL    SUBJECTS 


Algebra 

Anatomy 

Archaeology 

Arithmetic 

Astronomy 

Botany 

Calculus 

Chemistry 

Civil  Government 

Geography 

Geology 

Geometry 

Grammar 

Industrial  Art 

Language 

Literature 

Manual  Training 

Mathematics 

Mechanical  Drawing 

Mineralogy 


Natural  History 

Nature  Study 

Penmanship 

Philology 

Philosophy 

Phonetics 

Physical  Culture 

Physics 

Physiology 

Psychology 

Reading 

Rhetoric 

Sanitary  Science 

Shorthand 

Sociology 

Spellln^r 
Trigonometry 
Writing 
Zotflogy 


EDUCATIONAL    XNSTTTUTX0N8 


Acadia  University 
Alabama,  University  of 
Alberta,  University  of 
American  University 
Amherst  College 
Arizona.  University  of 
Arkansas,  University  of 
Armour  Institute  of 

Technology 
Barnard  College 
Berea  College 
Berlin,  University  of 
Boston  University 
Bowdoin  College 
British  Columbia,  Uni- 
versity of 
Bryn  Mawr  College 
California,  University 
of 


Cambridge,  University 

of 
Carnegie  Foundation 
Carnegie  Institution 
Catholic  University  of 

America 
Chautauqua  Institution 
Chicago,  University  of 
Cincinnati,  University 

of 
Clark  University 
Colorado,  University  of 
Columbia  University 
Cornell  University 
Dalhousie  University 
Dartmouth  College 
Denver,  University  <if 
De  Pauw  Univostty 
Drexel  Institute 
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Bdlnlrargti.  University 
of  (subhead  under 

E^DUfBUBOH) 

Eton  College 
Flsk  University 
Florida,  University  of 
Qeorg;etown  University 
George  Washington 

University 
Georgia,  University  of 
Girard  College 
Hampton  Normal  and 
Agricultural  Insti- 
tute 
Harvard  University 
Idaho.  University  of 
Illinois,  University  of 
Indiana  University 
Iowa,  University  of 
Iowa  State  College  of 
Agriculture  and  Me- 
chanic Arts 
Johns   Hopkins  Uni- 
versity 
Kansas.  University  of 
Kentucky  University 
Knox  College 
Laval  University 
Leland  Stanford  Junior 

University 
Lick  Observatory 
Louisiana  State  Uni- 
versity 
McGill  College  and 

University 
Maine,  University  of 
Massachusetts  Institute 

of  Technology 
Michigan,  University 

of 
Minnesota,  University 

of 
Mississippi,  Univer- 
sity of 
Missouri.  University  of 
Montana.  University  of 
Mount  Allison  Univer- 
sity 
Nebraska,  University 

of 
Nevada  State  Univer- 
sity 
New  Mexico.  Univer- 
sity of 
New  York.  College  of 

the  City  of 
New  York,  University 

of  the  State  of 
New  York  University 
North  Carolina  College 
of   Agriculture   and 
Mechanic  Arts 
North  Carolina,  Uni- 
versity of 
North  Dakota,  Univer- 
sity of 


Northwestern  Univer- 
sity 

Notre  pame,  Univer- 
sity of 

Oberlln  College 

Ohio  State  University 

Oklahoma,  University 
of 

Oregon,  University  of 

Oxford  University 

Paris,  University  of 

Pennsylvania,  Univer- 
sity of 

Princeton  University 

Purdue  University 

Queen's  University 

Radcliffe   College 

Rugby  School 

Saskatchewan,  Univer- 
sity of 

Smith  College 

South  Carolina,  Uni- 
versity of 

South  Dakota,  Uni- 
versity of 

Syracuse  University 

Tennessee,  University 
of 

Texas,  University  of 

Toronto,  University  of 

Tufts  College 

Tulane  University  of 
Louisiana 

Tuskegee  Normal  and 
Industrial  Institute 

United  States  Indian 
Industrial  and  Train- 
ing School 

Utah,  University  of 

Valparaiso,  University 
of 

Vanderbllt  University 

Vassar  College 

Vermont,   University 
of 

Virginia,  University 
of 

Washington,  Univer- 
sity of 

Washington  and  Lee 
University 

Washington  University 

Wellealey  College 

Western  Reserve  Uni- 
versity 

West  Virginia,  Univer- 
sity of 

William  and  Mary  Col- 
lege 

Williams  College 

Wisconsin,  University 
of 

Wyoming,    University 
of 

Yale  University 


Angell,  James  Burrill 

Armstrong.  Samuel 
Chapman 

Arnold,  Thomas 

Barnard.   Frederick 
A-  P. 

Barnard.  Henry 

Brown.  Elmer  Ells- 
worth 

Bryce,  George 

Burwash,  Nathanael 

Butler,  Nicholas 
Murray 

Calder,  James  Alex- 
ander 

Cameron,  Agnes  Dean 

Carman,  Albert 

Claxton,  Philander  P. 

Coleman,  Arthur  P. 

Comenius,  John  Amos 

Dawson,   Sir  John 
William 

De  Mille,  James 

Dewey.  John 


Hopkins,  Mark 
Hughes,  James  Laugh- 

lin 
James,  Edmund  Janes 
Jordan.  David  Starr 
Judson.  Harry  Pratt 
Low.  Seth 

Lowell.  Abbott  Law- 
rence 
Lowell,  James  Russell 
Lyon,  Mary 
Mann.  Horace 
Mather.  Increase 
Montessori,  Maria 
Northrop,  Cyrus 
Norton,  Charles  Bllot 
Page,  David  Perkins 
Palmer,  Alice  Freeman 
Parker.  Francis  Way* 

land 
Pestalozzi,  Johann 

Heinrlch 
Ryerson,  Egerton 
Schurman,  Jacob  Gould 


Draper,  Andrew  Sloan    Shaeffer,  Nathan  C. 
Duncan,  Norman  Stoner,    Winifred   Sack- 

Eliot,  Charles  William         ville 
Fenelon,  Francois  de       Sturm,   John 
Salignac  Swett,  John 

Froebel.  Friedrlch  Wll-  Tyler,  Moses  Colt 


Van  Hise,  Charles  Rich- 
ard 
Vincent,  George  Edgar 
Washington,  Booker  T. 
Wheeler.  Benjamin  Ide 
White,  Andrew  Dickson 
White,  Emerson 
Wll  lard,  Emma  Hart 
Wilson,  Woodrow 
Woolsey,  Theodore 

Dwlght 
Yale.  Ellhu 
Young,  Ella  Flagg 
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Adams.  Charles  Ken-      Alderman,  Edwin  A. 

dall  Andrews,  Elisha  Ben- 

Artama,  Frank  Dawson       jamin 


helm  August 

Garfleld,  Harry  Au- 
gustus (subhead 
under  Garfiblo) 

Oilman,  Daniel  Coit 

Grant,  Qeorge  Monro 

Hadley,  Arthur  Twin- 
ing 

Hall.  G.  Stanley 

Harper,  William 
Ralney 

Harris,  William  Tor- 
rey 

Hibben,  John  G. 

EDUCATION,  CoMMEBOAL.  As  in  80  many 
other  educational  movements,  Germany  was 
the  pioneer  in  the  field  of  commercial  educa- 
tion, and  even  before  the  beginning  of  the 
nineteenth  century  provided  business  instruc- 
tion in  some  of  its  schools.  Not  until  about 
the  middle  of  the  nineteenth  century,  however, 
did  the  United  States  awaken  to  the  value  of 
such  work.  The  first  commercial  schools  were 
private  enterprises  (see  Business  College), 
but  the  states  soon  saw  the  necessity  for  pro- 
viding for  such  pupils  as  could  not  afford  to 
pay  tuition,  as  well  as  for  such  as  desired  a 
less  strictly  commercial  course  than  was  given 
by  the  business  colleges.  The  result  was  the 
introduction  of  business  courses  into  many  of 
the  public  high  schools.  At  first  these  at- 
tracted comparatively  few  pupils,  but  as  it 
became  apparent  that  the  courses  offered  were 
as  thorough  as  those  given  in  most  bu&vci.^»8k 
colleges,  they  became  very  v^v^^^- 


Windsor  Castle  m  the  Time  of  Edward  VI 


•  D'WARD,  a  roviil  n.imo  in  i:nnli=h 
history,  borne  by  seven  raonarchs  since  England 
became  a  united  nation  through  the  conquest 
of  William  I,  in  1066.  The  firet  was  named 
for  Eklward  the  Coofesaor,  who  ruled  Anglo- 
Saxon  England  in  the  eleventh  century.  Of 
the  seven  Edwards,  Edward  VII  ia  the  meet 
notable,  because  of  his  influence  on  twentieth- 
century  life. 

Edward  I  (1239-1307),  whose  fame  as  a  law- 
giver has  won  bim  the  title  the  "English  Jus- 
tinian," succeeded  his  father,  Henry  III,  in 
1272.  The  news  of  the  latter's  death  reached 
him  on  his  way  home  from  the  Crusades  un- 
dertaken by  Louis  IX  of  France,  and  he  was 
not  crowned  until  1274.  Shortly  after  hb  re- 
turn to  England  he  began  war  on  the  Welsh, 
whom  he  subdued  after  a  struggle  that  lasted 
nearly  ten  years.  In  1282  Wales  became  a 
part  of  the  English  realm,  and  Edward  made 
hia  little  son  feudal  lord  of  the  Welsh,  with 
the  title  of  Prince  of  Wales. 

The  greater  part  of  his  reign  was  given  over 
to  the  attainment  of  his  great  ambition,  the 
possession  of  Scotland.  In  1290  there  were 
several  claimants  to  the  Scottish  throne,  chief 
of  whom  were  Robert  Bruce  and  John  Baliol. 
Edward,  asked  to  decide  between  them,  chose 
Baliol,  but  on  condition  that  he  pay  homage 
to  the  English  king  as  his  superior. 

The  brave  Scottish  people,  humiliated  by 
this  condition,  rose  in  arms,  and  in  1306,  after 
a  long  struggle  of  varying  fortunes,  Robert 
Bruce,  grandson  of  Baliot's  rival,  was  crowned 
at  Scone.  Edward  sent  an  English  army  to 
Scotland  to  subdue  the  new  king,  and  soon 
after  set  out  himself  for  the  north,  but  died 
within  "sight  of  the  country  which  he  had  de- 
voted to  destruction"  (Hailes).  During  the 
^war  he  carried  oft  to  London  the  great  Stone 
'  Scone,  upon  which  the  Scottish  kings  had 


been  crowned  lor  centuries.  This  famous  stone 
now  rests  beneath  the  seat  of  the  coronation 
throne  of  the  English  monarchs  in  Westminster 
Abbey. 

In  home  aSaira  Edward  waa  one  of  the 
greatest  kings  of  his  time.  He  estoblidied 
order  in  England,  improved  the  law  and  made 
regular  the  representation  of  the  Commons  in 
Parliament.  One  of  his  most  important  decrees 
was  that  the  right  of  levying  taxes  rested  with 
Parliament. 

Edward  II  (12S4-1327),  the  first  English  mon- 
arch to  bear,  as  son  of  the  king,  the  title  Prince 
of  Wales,  succeeded  his  father  Edward  I  in 
1307.  He  was  a  weak  and  incompetent  ruler, 
constantly  under  the  influence  of  unscrupulous 
favorites,  which  led  to  rebelliooa  on  the  part 
of  his  nobles.  The  war  begun  by  his  father 
against  the  Scotch  was  continued  by  this  king, 
but  with  ill  success,  and  Scottish  independence 
was  assured  in  1314,  by  the  great  victory  at 
Bannockbura.  Edward  invaded  Scotland  again 
in  1322  but  he  was  forced  to  conclude  a  truce 
of  thirteen  years  and  to  return  to  England. 
Finally,  he  was  deposed  by  a  conspirai^  of  hi* 
wife  and  the  great  nobles  of  tbe  kingdom,  and 
in  1327  was  murdered  in  Berkeley  Castle. 

Edward  m  (1312-1377),  son  and  succesMC 
of  Edward  II,  was  the  king  in  whose  reign  the 
memorable  Hundred  Yeaia'  War  with  France 
began.  Before  he  commenced  the  struggle  wHh 
the  French  he  invaded  Scotland  and  laid  that 
countty  waste,  winning  a  number  of  Tietarin 
that  were  only  of  temporary  importance.  Be 
could    not   crush   the   Scotch   spirit    of  iade- 

Edward  brou^t  on  the  war  with  Fnnw  by 
laying  claim  to  the  French  crown,  and  in  lUS 
won  the  first  great  combat  of  the  stnig^,  the 
famous  Battle  of  Cr£cy.  In  this  battle  he  was 
assisted  by  his  eon,  the  Black  Ptimoe,  •  amv- 
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Bgeous  lad  of  sixteen.  Calais  fell  to  the  king'<9 
army  aft«r  a  yeu's  siege,  and  in  1356  the  Black 
Prince  inflicted  a  terrible  defeat  on  the  French 
at  Foitien,  capturing  their  king.  Later,  the 
Englioh  were  len  succcaeful,  and  in  1375  Ed- 
ward withdrew  from  the  struggle  because  his 
country  was  exhausted.  During  the  last  yeara 
of  bis  reign  he  quarreled  constantly  with  Par- 
liament, the  members  of  which  were  aided  in 
their  opposition  by  the  Black  Prince. 

Edwaid  IV  (1442-1483)  cams  to  the  throne 
in  1481,  when  the  rival  houses  of  York  and 
Lancaster  were  engaged  in  the  Wara  of  the 
Roses.  Edward's  father,  Richard,  Duke  of 
York,  was  the  grandson  of  the  fourth  son  of 
Edward  in,  the  rival  line  of  Lancaster  being 
descended  from  John  of  Gaunt,  the  third  son. 
In  1460  Richard  was  defeated  and  slain  at  the 
Battle  of  Wakefield,  and  Edward,  placing  him- 
self at  the  head  of  the  Yorkist  party,  led  his 
forces  to  vietcny  at  Towton  Field  (March, 
1461)  and  won  the  crown  from  the  helpless 
Heniy   VI. 

His  hold  on  the  throne  was  not  secure,  how- 
ever, and  when  in  1469  the  powerful  Earl  of 
Warwick  went  over  tg  the  side  of  the  Lan- 
OBStrians  Ekiward  was  forced  to  flee  from  Eng- 
land. Two  years  later  he  returned,  gathered 
together  an  army  and  reestablished  his  claim 
to  the  kingship  by  the  decisive  victories  of 
Bamet  and  Tewkesbury.  The  remainder  of  his 
reign  was  peaceful  and  was  marked  by  hia 
polity  of  strengthening  the  royal  power.  In 
this  manner  he  paved  the  way  for  the  abAO> 
hite  monarchy  under  the  Tudors.  During  Ed- 
ward's reign  printing  and  silk  manufactures 
were  introduced  into  England, 

Edwaid  T  (1470-1483)  succeeded  hia  father, 
Edward  IV,  at  the  age  of  thirteen.  Richard, 
Duke  of  Gloucester,  the  cruel  and  unscrupu- 
loua  nnde  of  the  young  king,  at  once  pro- 
claimed himself  Protector  of  the  Kingdom,  and 
•ent  Edward  and  bis  younger  brother  prisoners 
to  the  Tower  of  London,  There  they  were 
smothered  to  death  by  one  of  Richard's  nobles, 
and  the  Duke  became  king  as  Richard  III. 
The  pathetic  story  of  the  murdered  princes  is 
given  poetic  treatment  in  Shakespeare's  King 
Biehard  III. 

Edward  VI  (1537-1553),  the  son  of  Henry 
Vm  by  his  third  wife,  Jane  Seymour,  suc- 
ceeded hia  father  in  1547.  Edward  was  one  of 
the  boy  kin^  of  England,  for  he  was  only  ten 
when  he  came  to  the  throne,  and  he  died  at 
the  age  of  aizteen.  During  the  greater  part  of 
his  reigii  the  affairs  of  the  kingdom  were  in 
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the  control  of  the  king's  uncle,  Edward  Sey- 
mour. Duke  of  Somerset.  During  this  period 
Protestantism  was  established  as  the  state  re- 
ligion. In  1549  the  English  Book  of  Common 
Prayer  was  prepared  by  Archbishop  Granmer, 
and  in  1552  the  famous  Articles  of  Religion 
were  published. 

Edward  VII  (1841-1910),  whose  title  in  full 
was  "King  of  the  United  Kingdom  of  Great 
Britain  and  Ireland,  and  of  all  the  British 
Dominions  beyond  the  Seas,  Emperor  of  In- 
dia," was  the  eldest  son  of  Queen  Victoria  and 


the  Prince  Consort,  Albert.  He  was  bom  in 
Buckingham  Palace  on  November  9,  1841,  was 
christened  Albert  Edward,  and  by  right  of  in- 
heritance received  the  title  Prince  of  Wales  at 
his  birth.  The  Prince  was  educated  in  a  man- 
ner befitting  the  heir  apparent  to  the  British 
throne,  and  among  his  early  tutors  was  the 
novelist,  Charles  Kingaley.  His  university 
training  consisted  of  a  session  at  the  University 
of  Edinburgh,  a  year  at  Christ  Church,  Oxford, 
and  four  terms  at  Cambridge.  In  1860  he 
visited  Canada  and  the  United  States,  where 
he  was  most  cordially  welcomed,  and  two 
years  later,  in  company  with  Dean  Stanley, 
traveled  through  Egypt,  Palestine  and  India. 

In  1863,  then  twenty-one  years  of  age.  Prince 
Albert  Edward  took  his  seat  in  the  House  of 
Lords,  formally  beginning  his  public  life.  The 
same  year  he  married  Princess  Alexandra,  eld- 
est daughter  of  Christian  X  of  Denmaik,  who 
came  to  be  greatly  loved  by  thft  Eins^i&i  ^r»- 


GG.  There  is  an  old  question  which  in 
times  gone  by  wise  men  did  not  scorn  to 
puctle  their  brains  about,  and  which  even  to- 
day is  occasionally  propounded  just  to  cause 
confusion — "Which  came  firet,  the  hen  or  the 
egg?"  It  is  a  question  which  admits  of  no 
answer,  for  each  is  absolutely  essential  to  the 
existence  of  the  other.  In  all  ranks  of  life 
above  the  very  lowest,  triiere  reproduction 
takes  place  by  simple  division,  it  is  impossible 
for  young  animaJs  to  be  produced  except  from 
eggs.  In  the  highest  of  all  classes,  the  mam- 
mals (which  see),  it  takes  the  egg  a  long  time 
to  develop,  and  it  remains  in  the  body  of  the 
female  until  it  is  batched.  Even  then  the 
young  animal  is  not  brought  forth  at  once, 
but  is  sheltered  within  the  body  of  the  mother 
until  it  has  partially  matured. 

But  is  far  more  numerous  cases  animals  lay 
their  e^B  to  be  hatched  later,  and  it  is  ^ga 
of  this  sort  which  are  ordinarily  meant  when 
the  term  is  used.  Worms,  mollusks,  insects, 
fishes,  birds,  reptiles— all  these  are  egg-laying 
Animals;  and  though  their  eggs  difier  in  siie, 
in  diape  and  even  in  their  constituent  parts, 
they  are  all  alike  in  one  thing. 

What  Is  an  Egg?  This  one  thing  which  all 
^S»  must  possess  is  the  embrj/o,  nucleus,  or 
germ,  from  which  the  young  animal  develops. 
It  is  always  small,  and  frequently  so  tiny  as 
to  be  almost  invisible,  but  it  is  the  only  part 
of  the  egg  which  has  in  it  the  poeaibility  of 
life.  All  the  other  parts,  frequently  bulky  in 
proportion  to  the  sice  of  the  nucleus,  are  for 
food  and  for  protection.  The  eggs  of  insects 
and  of  many  of  the  lower  animals,  frequently 
produced  in  amaiing  nurobera,  are  imperfect — 
that  is,  they  do  not  possess  the  protective 
ooveringa  which  form  part  of  the  eggs  of  birds. 
If  they  did,  and  thus  escaped  in  larger  meas- 
ure the  destruction  which  waits  for  them  on 
every  side,  the  woiid  would  literelly  swarm 
with  the  young  which  would  come  from  them. 

A  Typical  Egg,  Most  perfect  and  most 
interesting,  as  well  as  of  moat  importance 
lerciolly,  are  the  eggs  of  birds.    A  bird's 


egg  consists  of  five  parts:  (I)  the  shell;  (2)  the 
double  membrane  lining  the  shell;  (3)  thi 
white;  (4)  the  yolk;  and  (5)  the  germ. 

(1)  "Die  thell,  which  usually  makes  up  about 
eleven  per  cent  of  the  weight  of  the  egg,  il 
formed  almost  whoLy  of  caibonate  of  lime. 
The  eggs  of  some  birds  are  as  smooth  and 
shiny  as  enamel,  while  otfaen  are  dull  and 
rough;  some  are  whit«,  or  nearly  so;  others 
exhibit  exquisite  tints  and  marlcingaj  guch  M 
the  olive-brown  spots  on  the  grayish-iritite 
eggs  of  the  bobolink,  or  the  reddish-brown 
marks  on  those  of  the  meadow  lark;  but  in 
any  case  they  all  fulfil  their  one  purpose, 
which  is  that  of  protection,  llie  Bnutller  the 
bird,  the  thinner  the  eggshell  is  likely  to  be, 
for  a  tiny  humming  bird  could  not  possibly 
peck  its  way  through  the  thick  covering  from 
which  the  young  ostrich  chick  emerges  with 

(2)  The  thin,  tough  membrane  wiuch  lines 
the  shell  and  gives  it  added  strength  is  som*- 
wbikt  felty  and  elastic.  As  stated  above,  it  is 
double,  and  at  one  end  the  two  la^ftn  an 
widely  separated,  on  air-chamber  Oiling  in  the 
space  between  the  two.  This  air,  it  i>  be- 
lieved, is  breathed  by  the  little  chick  iriiile 
it  is  pecking  its  way  out. 

(3)  The  aibwnett,  or  white,  a  food  layer 
which  contains  a  large  proportion  of  water, 
has  running  through  it  two  threads,  or 
chalazae;  everybody  has  noticed  them,  with 
impatience,  probably,  in  a  soft-boiled  egg. 
Their  function  is  to  hold  the  yolk  in  its  plaoe 
in  the  surroimding  white,  and  they  are  aUe 
to  perform  this  steadying  task  because  tha^ 
are  fastened  to  the  lining  membrsoe. 

(4}  The  yolk,  a.  yellow  ball  surrounded  hf 
a  thin,  transparent  membrane,  is  eompoeed  of 
one  cell,  the  largest  single  oells  known  being 
the  yolks  of  the  larger  birds'  eg^.  This  yolk 
is  a  very  rich,  concentrated  food,  easy  of  d^ 
gestion  by  the  developing  birdling. 

(S)  Near  the  surface  of  the  yolk  en  ow 
side,  and  plainly  visible  in  an  egg  irtiicii  hat 
not  been  brooded,  is  a  ciroular  irtiite  pnt<lh 


the  ftll-imp«1«nt  vetiele,  or  gem,  from  which 
tlw  70UI11  bird  is  developed  by  iDcubation. 

HatcUns.  The  embryo  can  be  developed 
only  in  one  way,  and  that  ia  by  the  applica- 
tion of  heat.  Occasionally,  in  the  case  of 
domeotia  fowlo,  this  heat  ia  artificiEilly  fur- 
nished, by  some  sort  of  an  incubator  (which 
see) ;  but  in  nature  the  heat  is  supplied  by 
the  body  of  the  female  as  it  sits  on  the  nest. 
In  some  species  of  birds  the  male  aits  on  the 
eggs  during  the  hatching  period.  A  tempera- 
ture of  about  104°  ia  needed  to  develop  the 
eg^  of  fowls  and  moat  other  birds,  but  there 
is  ft  difference  in  the  time  required  for  hatch- 
ing. Some  small  birds  brood  their  eggs  only 
about  a  week,  but  it  takes  three  weeks  to 
hatch  the  eg^  of  the  hen,  while  those  of  the 
gtNBO  and  turkey  need  four  weeks  of  incuba- 
tion. 

Hinabcr  and  Site  of  Birds'  Egss.  A  full 
"aet"  or  "clutch"  consists  of  from  one  to 
twenty  eggs,  the  number  in  a  set  being  about 
the  same  for  each  species  of  birds.  Among 
different  species,  however,  the  number  varies 
gteatly.  The  largest  families  are  found  among 
those  whoee  young  come  into  the  world  with 
a  covering  of  down,  and  are  able  to  run  about 
as  aoon  as  they  are  hatched.  Such  birds  re- 
quire comparatively  little  care,  and  a  numer- 
ous brood  does  not  overtax  the  parents.  The 
latest  numbers  are  laid  by  members  of  the 
grmiae,  quail  and  duck  families,  represented 
by  the  teal,  whose  set  comprises  fifteen  egp; 
and  by  the  partridge,  which  laya  from  twelve 
to  twenty.  The  siie  of  the  parent  bird,  bow- 
erer,  is  also  a  determinii^  factor,  small  birds 
never  laying  more  eggs  than  their  bodies  will 
oorer.  But  four  young,  for  example,  are 
hatched  by  the  snipe  and  plover,  though  their 
little  (mea  are  not  wholly  dependent  on  the 


older  birds.  The  number  of  eggs  laid  in  a 
season  is  sometimes  affected  by  accidental 
cauaea.  For  instance,  when  a  nest  is  robbed 
the  birds  will  often  replace  the  stolen  eggs. 
There  is  on  record  the  caae  of  a  flicker,  which 
laid  aeventy-one  eggs  in  seventy-three  days. 

Generally  speaking,  the  size  of  an  egg  ia 
governed  by  the  aise  of  the  bird  which  lays  it; 
the  ostrich,  largest  of  all  birds,  lays  an  e^ 
about  six  inches  long,  weighing  nearly  three 
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The    aboTB    percentaRea    Includo    the    contenU 

of  the  entire  ess-     The  lUuatratlon  neit  fellow- 

Ing   elves   the    analyale   of   white   Hjid   }'Olk   aep- 

pounds.  From  this  sice  eggs  of  birds  range 
down  to  the  egg  of  the  tiny  humming  bird. 
However,  eggs  of  birds  whose  young  are  able 
to  care  for  themselves  are  relatively  larger 
than  those  of  birds  whose  offaprii^  emerge 
from  the  shell  in  a  helpless,  immature  con- 
dition, for  the  former  muat  remain  in  the 
protective  shell  a  longer  time  than  the  leas 
developed  birds,  and  they  must  have  suffi- 
cient room  in  which  to  grow.  For  this  reason 
the  spotted  sandpiper,  though  about  the  aiie 
of  the  robin,  laya  an  egg  considerably  larger 
than  the  robin's;  likewiae  the  meadow  lark  lays 
a  much  smaller  egg  than  the  upland  plover, 
though  the  birds  are  practically  equal  in  site. 


Egg8  as  Food 


All  over  the  world  people  use  egga  as  food, 
the  eg^  of  fishes  and  reptiles  fumiahing  not 
only  delicacies  but  staples  in  some  localities; 
but  it  is  the  eggs  of  birda,  and  especially  of 
the  domestic  fowl,  to  which  most  importance 


Food  TaltM.  Ad  egg  is  almost  as  perfect  a 
food  aa  milk,  but  it  lacks  one  valuable  element 
whidi  milk  poeaeaaea,  for  it  has  practically  no 
oubdiydrates  (which  see).  If  served  witb 
Kuaething  which  supplies  this  lack,  however, 
u  lice,  white  bread  or  potatoes,  eggs  consti- 
ttde    an    ideal    food.     They  are   easily   and 


thoroughly  digested,  too,  by  nearly  everybody. 
As  regards  its  conatituent  parts,  an  egg, 
freed  from  its  shell,  consists  of  73.7  per  cent 
water,  US  per  cent  protein,  10.5  per  cent  fat 
and  about  one  per  cent  ash,  and  has  a  fuel 
value  per  pound  of  720  calories  (see  Cau^ik; 
Food,  subhead  Chemutry  of  Food) .  Com- 
paratively speaking,  the  yolk  baa  far  more  of 
the  nutrient  elements  than  has  the  white,  the 
latter  being  86.2  per  cent  water,  13  per  cent 
protein,  Q2  per  cent  fat  ond  O.fl  per  cent  ash, 
and  having  a  fuel  value  of  250  calories  to  the 
potind,  while  the  yolk  is  49.5  per  cent  wabei. 


U.l  per  cent  protein,  33.3  per  cent  fat  uid 
1.1  per  cent  aah,  and  haa  a  fuel  value  per 
pound  of  1,706  caJories.  Tbeee  figures  are  for 
hena'  eggs,  but  the  egga  of  other  poultiy  do 
not  differ  greatly. 

Cooldng  Bggi.  Eggs,  it  is  estimated,  form 
about  two  per  cent  of  the  food  of  the  aver- 
age Canadian  or  American  family,  and  the 
methods  of  serving  them,  either  alone  or  in 
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COMPOSITION  OP  WHITB  AND  TOLK 
For  BnalyslH  of  entire  «gg.  Bee  preceding  dla.- 

combination,  are  almoet  unlimited.  SJDce  they 
are  a  concentrated  animal  food,  they  are  best 
served  as  a  substitute  for  meat,  not  eaten 
with  meat.  It  is  impooaible  to  give  here  spe- 
cific directions  for  cooking  eggs  in  all  the  vari- 
ous ways,  but  a  few  general  principles  may 
be  stated.  When  eggs  are  "boiled,"  perhaps 
the  commonest  way  of  serving  them,  they  are 
moat  palatable  and  most  easily  digested  if 
they  are  not  really  boiled  at  all.  but  cooked 
in  water  below  the  boiling  point.  The  white 
begins  to  coagulate  or  "set"  at  about  134°  F., 
and  at  160°  is  of  a  jellylike  coaaiatency— a 
"soft-boiled"  effi  in  its  beat  form.  If  allowed 
to  remain  long  enough  in  water  at  this  or  a 
alightly  higher  temperature,  the  egg  becomes 
"hard-boiled."  but  while  it  ia  firm  it  is  tender 
as  well,  and  has  not  the  almost  homy  con- 
sistency of  an  egg  cooked  in  boiling  water. 

Since  cooked  milk  is  also  at  its  best  if 
kept  always  below  the  boiling  point,  it  ia 
obvious  that  cuatarda  or  other  substances  in 
which  eggs  are  used  to  thicken  milk  should 
not  be  allowed  to  boil.  If,  however,  corn- 
starch is  used  in  addition,  it  must  be  boiled, 
but  this  can  usually  be  done  before  the  eggs 
are  added. 

Hew  to  Tell  a  Ftesli  Egg.     Egga  but  a  day 
or  two  from  the  nest  are  far  better  Savored 
1  those  which  have  been  held  for  a  time, 
I  if  these  latter  are  still  in  perfectly  good 
Of  the  two  most  popular  methods 


used  for  testing  eggs,  one  nukes  no  attempt 
to  distinguish  degrees  of  age,  but  contents 
itself  with  showing  whether  an  egg  shows  signs 
of  being  addled  or  of  etarting  to  hatch.  Tlie 
other,  within  limits,  diows  whether  an  egg  ■ 
fresh  or  simply  well  pTMerved. 

The  first  method  is  known  as  eoTidUng.  An 
egg,  held  in  some  device,  as  a  pasteboard  cyl- 
inder open  at  the  ends,  which  abuts  off  the 
light  from  the  sides,  ia  hdd  against  a  rather 
bright  light.  If  it  shows  dear,  it  is  fresh;  if 
dark  and  clouded,  it  ia  addled;  if  ■  wdl- 
marked  dark  spot  appears,  the  germ  haa  begun 
to  develop.  In  either  of  the  two  latter  esaet 
the  egg  is  unfit  for  use. 

For  the  brine  method  of  testing,  a  salt  solu- 
tion made  by  adding  two  ounces  of  salt  for 
each  pint  of  water  forms  the  basis.  He  egff 
are  placed  in  this  brine,  and  thoee  i^ch  siak 
immediately  to  the  bottom  are  proved  to  be 
perfectly  fresh — not  more  than  one  d^  dd. 
But  because  evaporation  lowers  the  denaitr 
of  egga,  an  egg  three  days  old  will  not  sink  to 
the  bottom,  but  will  be  entirety  submerged 
just  below  the  surface  of  the  water,  while  one 


Figures  Ropresent  Millions  of  Dozens 

EGO  PRODUCTION  IN  A  TBAR 

The  statlatlcH  Illustrated  represent  an  aver- 
age covering  Ave  years,  ending  with   lllfl. 

more  than  three  days  old  will  float  on  top, 
the  proportion  of  it  which  appears  above  the 
water  beii^  in  proportion  to  its  age. 

Of  course  no  such  test  can  be  looked  1900 
as  absolutely  accurate,  but  both  of  these  an 
satisfactory  enough  to  be  of  the  greatest 
importance  commercially.  Indeed,  anythins 
which  concerns  the  commercial  aspect  of  eggi 
ia  of  importance,  for  it  ia  estimated  that  thav 
are  more  than  a  trillion  and  a  half  doKDB 
produced  in  the  United  States  each  ytmr.   The 
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value  of  the  egg"  produced  eveiy  year  in  the 
United  States  alone  is  about  tOOOfJOafiOO, 
while  Canada  produces  annually  about  S25,- 
000,000  wMtb.    Tbeir  price  variea  accordii^  aa 


A  STRIKING  COMPARISON 
The  value  of  the  esKt  produced  In  a  slurle  rear 
Id  the  United  Stateii  alone  la  aufflclent  to  build 
nearly  two  canals  like  that  at  Panama. 

the  supply  keepe  pace  with  the  demand.  In 
perioda  of  scanuly  hens'  eggs  (strictly  fresh) 
■ell  for  M  high  as  seventy-five  cents  a  doiea, 
and  the  price  ranges  from  this  figure  down 
to  twenty  cents  or  less.  b.ua. 

BGGLESTOH,  eg"litun,  Edwabd  (1837- 
IS03),  an  American  novelist,  author  of  The 
Hootier  Schoolmatter,  one  of  the  most  popu- 
lar books  published  in  the  nineteenth  cen- 
tury. He  was  bom  at  Vevay,  Ind.,  was  largely 
self-educated,  as  delicate  health  prevented  his 
going  to  college,  "but  he  was  a  diligent  student 
and  acquired  a  wide  knowledge  of  French 
literature,  and  some  Greek.  At  the  age  of 
Nineteen  he  entered  the  Methodist  ministry 
and  for  ten  years  preached,  sold  Bibles  and 
traveled  in  Minnesota  for  his  health,  and  also 
engaged  in  such  other  pursuits  as  opportunity 
oftered.  Later  he  attracted  attention  by  mag- 
aiine  articles  and  started  his  literary  career 
in  1866  by  becoming  editor  of  the  Liille 
ChToiiicle  at  Evanston,  III.  In  1867  he  re- 
moved to  Chicago  and  edited  The  National 
Sunday  School  Teacher.  Three  years  later  he 
became  literary  e<Utor  of  The  Independent, 
New  York,  resigning  that  post  to  become  edi- 
tor of  Hearth  and  Home.  From  1S74  to  1879 
he  was  pastor  of  the  Church  of  Christian  En- 
deavor in  Brooklyn. 

la  1880  he  retired  to  his  home  on  Lake 
George,  N.  Y,,  and  thereafter  devoted  himself 
wliolly  to  literature.  At  this  time  Southern 
Tp^W"ft  had  come  into  promiaecce  by  his 
■tory  of  The  Hootier  Schoolmaster,  which 
first  appealed  in  1871  in  serial  form  in  Hearth 
and  Home.    This  story  was  one  of  the  earliest 


3  EGLANTINE 

examples  of  realistic  fiction  portraying  pioneer 
mannera  and  dialect.  Among  his  other  novels 
are  Hooner  School  Boy,  End  of  the  World, 
Myttery  of  MetropoliiuUle  and  Roxy.  He 
also  published  biographies  of  American  Indians 
for  juveniles.  The  last  years  of  his  life  were 
spent  in  writing' a  Hitlory  o/  Life  tn  Iht 
United  Statet,  but  only  two  Tolumea  were 
completed  at  the  time  of  his  death. 

EOO' PLANT,  a  tropical  vegetable  belongiDg 
to  the  same  family  as  the  potato.  It  received 
its  name  from  the  fact  that  it  is  egg-shaped. 
Several  varieties  are  cultivated  in  many  parts 
of  the  world  for  use  as  table  vegetables.  In 
the  United  States  it  can  be  grown  successfully 
as  far  north  as  latitude  42°.  The  purple- 
fruited  varieties  are  -favorites  in  the  United 
States,  the  white  ones  being  m<xe  popular  in 
Europe.  These  fruits,  from  the  sise  of  a  hen's 
egg  to  six  or  eight  inches  in  diameter,  appear 
on  erect  vines  about  two  feet  high.  "Hie  leaves 
of  the  vine  are  prickly;  the  flowers,  showy 
purple.     Eggplant  is  served  in  several  ways. 


It  is  best  liked  when  sliced  (not  always  peeled), 
dipped  in  a  batter  and  fried  in  butter.  It  is 
as  nutritious  as  cabbage  or  cauliflower. 

A  rich,  deep,  mellow  soil  is  the  best  for 
eggplants.  The  chief  difliculty  in  their  culti- 
vation is  the  start,  as  they  must  be  raised 
from  the  seed  in  a  hothouse  or  frame.  They 
are  not  subject  to  very  destructive  diseases 
and  they  are  worthy  of  more  attention  than 
they  now  receive. 

EGLANTINE,  cg'lanteen,  a  beautiful  wild 
rose,  commonly  known  as  the  sweetbrier.  Its 
arching  brown  stems,  with  their  sharp,  hooked 
thorns,  are  thickly  set  with  small,  dark-green 
leaves  and  soft-pink  blossons,  and  leaves  as 
well  as  flowers  have  a  pecuUaxVv  b*i«^,  s^*^ 
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scent.  The  presence  of  eglantine  ia  thvu  easily 
detected,  even  before  it  is  seen.  When  the 
flowers  have  fallen,  bright  red  or  orange  fruits 
appear,  larger  than  thoae  of  most  rosea,  and 
the  bush  has  thus  soother  period  of  beauty. 
The  sweetbrier  has  always  been  a  poet's  favOT- 
ite,  and  references  to  it  are  many.  Thus 
Shakespeare  says: 

Quite  over-canopied  with  luecloua  woodbine, 
With  aweet  muBk-roMs  and  with  earlaniine. 
BGSET,  e'oret,  or  eg'ret,  the  French  word 
for  heron,  a  name  given  especially  to  the 
anowy-white  species  of  heron  from  which  mil- 
liners' mgrettei  have  been  so  inhumanely  ob- 
tained. Three  species  are  known  in  America, 
the  tall,  handsome  Anterican  egret,  the  little 
while  egret,  which  has  the  finest  plumage,  and 
the  reddith  egret.  All  were  at  one  time  nu- 
merous, especially  in  Florida,  which  was  their 
breeding  ground.  They  ranged  from  Pata- 
gonia as  far  north  as  Nova  Scotia  and  Oregon. 
The  greed  and  inhumanity  of  plume  hunters, 


THE  EGRET  AT  HOME 
American  egreta  and  nesting  Krounds  tn  th« 
cypress  awampa  of  South  Carolina 

however,  has  nearly  ei[terroinat«d  these  beau- 

S(ul  birds.    Two  species  are  known  in  Europe, 

l»ge  and  a  small  one,  and  in  India  they 
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are  especially  abundant.    For  description  and 
habits,  see  Hebon. 

Aigrette,  agrel' ,  or  a'gret.     Since  earliest 
times  small  tufts  of  egret  plumage,  mounted 


PLUMES  PREPARED  FOR  SAL,B: 

with  jewels,  have  been  worn  as  marka  of  honor 
by  personages  of  rank  in  Oriental  countries. 
The  fashion  spread  to  other  coimtries,  until 
finally  aigrettes  were  worn  on  military  hats 
and  in  women's  hair  and  millinery.  The  de- 
mand for  these  beautiful,  graceful  ornaments 
grew  so  rapidly  that  the  number  of  egrets  has 
been  greatly  diminished  everywhere.  Those 
much-desired  plumes,  which  grow  between  the 
shoulder-blades  of  the  birds  and  extend  to  and 
beyond  the  tail,  appear  only  in  the  nesting 
season.  The  killing  of  parent  birds  for  the 
bridal-plumage  therefore  means  starvation  and 
death  of  helple»  young.  Realising  the  cru- 
elty and  inhumanity  of  such  practice,  various 
countries  have  adopted  protective  legislation, 
thus  reducing  the  number  of  aigrettes  offoed 
for  sale  and  increasing  their  price.  An  ounce 
of  egret  plumes  has  brought  S54  in  the  London 
market. 

In  India,  however,  a  humane  method  of 
obtaining  aigrettes  has  been  discovered  and 
adopted,  and  the  aigrette  industry  has  become 
very  profitable  there.  Egrets  are  bred  in  cap- 
tivity. The  plumes,  or  aigrettes,  are  plucked 
just  as  are  thoae  of  ostriches,  without  injuir 
to  the  bird.  When  about  aweek  old  the  young 
are  taken  away  from  the  parents  and  are 
reared  by  band.  The  parents  then  breed 
again,  and  aigrettes  are  in  that  w^  obtMnad 
four  times  a  year.  m«. 


'  GYPT,  the  "nursery  of  the  world's 
art  and  eiviliiation,"  is  practically  the  fiood 
plain  of  the  Nile  River;  for  beyond  the  limits 
reached  by  irrigation,  the  Egypt  of  geography 
ia  an  irreclaimable  desert.  In  all  the  world 
to-day  there  is  no  other  couotiy  which  has 
had  BO  long  an  existence  aa  has  Egypt.  Hun- 
dreds, even  thousands,  of  years  before  the 
■iege  of  Troy  or  before  Abraham  went  out 
from  Ur  of  the  Chaldees,  it  was  a  settled 
country  with  a  well-established  government 
and  a  high  culture,  its  greatness  being  due 
very  largely  to  the  control  of  the  world's  pro- 
ductive copper  mines.  Ever  since  the  begin- 
ning of  the  Christian  Era  its  history  has  been 
one  of  subjection  and  at  times  of  oppression, 
but  the  people  have  preserved  their  identity, 
and  the  Egyptian  of  pure  blood  to-day  has 
much  the  same  east  of  features  which  is  to 
be  seen  in  the  mummy  that  dates  from  thou- 
sands of  years  ago. 

Egypt  includes  the  tower  part  of  the  Hile 
basin,  in  the  northeast  comer  of  Africa,  ex- 
tending from  the  Mediterranean  Sea  on  the 
north  to  the  Nubian  Desert  region  on  the 
south.  Its  greatest  north-to-south  length  ia 
C75  miles,  its  average  width,  about  500  miles, 
and  its  area  about  400,000  square  miles.  Thus 
it  more  than  equals  iu  size  Texas  and  New 
Mexico  together,  and  is  nearly  as  large  as  the 
province  of  Ontario,  but  only  about  10,000 
■quare  miles,  comprising  the  fertile  Nile  Val- 
ley and  delta,  can  be  successfully  cultivated, 
and  nine-tenths  of  the  people  are  crowded  into 
this  section,  which  is  but  little  larger  than 
VermonL 

The  People.  Like  most  countries  of  the 
Orient,  Egypt  has  no  accurate  census,  but  its 
ertimated  population  is  about  11,297,000.  Of 
these,  10,386,000  are  Egyptians,  most  of  them 
of  mixed  Arab  and  negro  blood,  and  fewer 
than  IJXOIOOO  are  Turks  or  Europeans.  The 
torn  Efvpliatu  includes  several  more  or  less 


distinct  classes — the  jcUahs  (peasants),  Arabs, 
Copts  and  Bedouins;  while  of  the  foreign  ele- 
ment the  Greeks  and  Turks  are  most  numer> 
OUB,  the  Italians,  British  and  French  ranking 
next  in  order.  Considering  Great  Britain's 
close  connection  with  Egypt,  it  is  rather  sui^ 
prising  to  find  that  in  the  whole  country 
there  are  only  about  21,000  British.  The  Bed- 
ouins are  the  desert^wellers,  the  Arabs  live 
in  the  towns,  but  the  vast  bulk  of  the  popu- 
lation throughout  the  country  districts  is  com- 
posed of  the  fellahs,  who  must  be  considered 
the  representative  Egyptians. 

NtUional  Character.  In  the  olden  days  the 
Egyptians  maintained  their  kings  like  any 
other  nation,  but  the  national  character  was 
never  strong,  and  one  dynasty  after  another 
fell  before  outside  conquerors.  To-day  but 
the  slave  class  survives  in  the  fellahs— those 
gentle,  docile  peasants,  whose  dominant  trait 
is  servile  obedience  to  authority.  Good- 
natured  they  are  and  very  industrious,  but 
they  have  no  independence,  no  manly  pride, 
no  initiative  ability.  Their  politenesa  ia  pro- 
verbial— one  traveler  tells  of  having  inquired 
of  a  boy  on  a  winding  road  whether  he  was 
journeying  in  the  right  direction  to  reach  « 
certain  town  and  of  having  received  the 
answer,  delivered  in  all  seriousness,  "Yes,  your 
excellency,  and  had  we  known  you  were  com- 
ing this  way  we  would  have  had  a  road  made 
straight  for  you."  But  like  many  exceedingly 
polite  peoples,  they  are  deceitful  and  cruel. 
Moat  of  their  faults  may  be  traced,  however, 
to  the  oppression  which  they  have  suffered 
under  past  government. 

Mode  oi  lAje.  In  the  towns  foreign  customs 
have  been  introduced  and  modes  of  living 
have  changed,  but  in  the  peasant  villages  life 
goes  on  much  as  it  has  for  centiuies.  There 
are  picturesque  features,  but  little  that  makes 
for  comfort  or  pleasure.  Except  for  an  occa- 
festival  th«te  u  n 
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and  even  the  little  children  work  from  day- 
light till  dark.  A  typical  village,  unless  quite 
modem,  has  walls  about  it  of  sundried  mud, 
broken  only  by  the  heavy  wooden  doors  in 
which  each  street  ends  and  which  are  closed 
at  night.  The  one-story  huts  are  also  of  mud 
and  are  built  close  together,  with  their  flat 
roofs  continuous,  so  that  the  goats,  sheep  and 
half-wild  dogs  may  roam  about  over  them  at 
wiD. 

Few  of  the  huts  have  windows,  the  little 
door  serving  for  ventilation,  and  since  the 
streets  are  very  narrow  and  the  fires  very 
smoky,  the  Egyptian  peasants  have  little  pure 
air  to  breathe  in  their  homes.  Since  they  are 
out  in  the  fields  most  of  the  day,  however, 
and  make  use  of  their  homes  only  at  eating 
or  sleeping  time,  they  seem  fairly  healthy. 
Rice  is  the  chief  food,  and  coffee,  which  the 
poorest  family  knows  how  to  make  excellently, 
is  the  well-nigh  universal  drink.  Each  village 
has  its  guest-chamber  in  which  the  chance 
traveler  is  fed  and  lodged,  but  this  is  often 
so  dirty  that  the  traveler  piefers  to  do  with- 
out food  and  rest  rather  than  to  endure  it. 

Religion.  The  Copts  still  hold  to  their  an- 
cient Christianity,  and  a  few  people  in  the 
towns  have  embraced  that  religion,  but  the 
great  mass  of  the  people  is  Mohammedan. 
Their  religion  is  not  a  surface  affair  merely, 
but  forms  and  regulates  their  lives.  God,  or 
Allah,  is  their  personal  deity,  to  whom  they 
can  appeal  as  a  father,  and  the  fatalistic  doc- 
trine which  is  so  large  a  part  of  Mohamme- 
danism prevents  them  from  grumbling  at  any 
misfortunes  which  may  befall  them.  A  very 
strong  influence  is  exerted  by  religion  upon 
hygiene,  for  since  a  Mohammedan  may  not 
pray  unwashed,  ablutions  are  much  more  com- 
mon than  they  would  otherwise  be.  To  men, 
the  religious  duties  and  observances  are  all- 
important,  but  not  so  to  the  women.  The 
latter  are  not  allowed  to  enter  the  mosques 
during  prayer,  and  though  they  are  permitted 
to  pray  in  their  homes  it  is  not  required  of 
them.  Polygamy  is  legal,  but  most  Egyptians 
content  themselves  with  one  wife.  If,  how- 
ever, a  wife  angers  her  husband  or  bears  him 
no  children,  he  may  take  a  second  wife  or 
may  divorce  her  by  merely  saying,  "Thou  art 
divorced." 

Education.  As  their  religion  seems  to  take 
it  for  granted  that  a  woman  has  no  soul,  so 
the  educational  scheme  assumes  that  she  has 
no  mind.  Naturally  such  an  attitude  works 
iwtold  injury  to  the  country.    A  woman  is  not 


even  taught  how  to  care  for  her  children.  If 
a  baby  be  bom  to  her  wbUe  she  is  working 
in  the  fields  she  wraps  it  in  a  handkerchief 
and  la3rs  it  under  a  bush  in  the  shade.  Later, 
perhaps,  she  returns  to  find  that  the  diadows 
have  shifted,  and  that  the  hot  sun  has  killed 
her  baby,  but  she  only  says,  "It  is  Allah's 
will,"  and  returns  to  her  work.  As  a  result  of 
such  gross  ignorance,  it  is  estimated  that  about 
ninety  per  cent  of  the  babies  bom  to  the 
purely-native  population  die  in  infancy. 

The  men  among  the  peasants  are  but  little 
better  educated  than  the  women,  few  of  them 
knowing  how  to  read  and  write.  So  general 
is  illiteracy  that  a  written  signature  to  a  doc- 
ument is  exceedingly  rare.  Where  there  are 
native  schools  they  merely  teach  by  rote  por- 
tions of  the  Koran.  In  the  towns,  however, 
education  is  farther  advanced,  and  the  old 
conservative  method  of  teaching  from  the 
Koran  is  gradually  giving  place  to  something 
like  a  liberal  system. 

The  Geography  of  Egypt.  Geographically 
Egypt  has  two  regions — Lower  Egypt,  which 
stretches  from  the  Mediterranean  to  Cairo  and 
consists  largely  of  the  Nile  delta;  and  Upper 
Egypt,  from  Cairo  to  the  southem  boundary, 
a  fertile  valley  nowhere  more  than  fifteen 
miles  broad.  These  two  divisions  constitute 
the  part  of  Eg3n3t  which  is  known  as  '^the  gift 
of  the  Nile,"  for  only  as  that  river  furnishes 
its  waters  and  the  fine  silt  which  remains 
after  its  annual  overflows  has  any  agriccdtural 
development  been  possible.  It  is  in  these  two 
regions  that  the  greater  part  of  the  population 
lives,  for  only  a  very  precarious  living  is  to 
be  obtained  elsewhere.    See  Niue. 

West  of  the  Nile  are  the  barren,  rainlea 
stretches  of  the  Libyan  Desert.  This,  in  the 
main,  is  a  region  of  wind-blown  rock  waste, 
but  here  and  there  are  areas  which  are  watered 
from  subterranean  sources  or  by  canals  lead- 
ing to  them  from  the  Nile.  These  are  the 
famous  oases,  the  rich,  fertile  spots  which 
have  an  added  interest  because  of  their  situation 
as  verdant  islands  in  a  vast  sea  of  rock  waste. 
East  of  the  Nile  is  another  desert  region,  but 
it  is  mountainous,  rising  gradually  until  near 
the  borders  of  the  Red  Sea  it  attains  a  hei|^t 
of  several  thousand  feet.  In  the  high  places 
there  is  a  little  vegetation,  and  there  the 
Bedouins  pasture  their  wandering  flocks. 

A  discussion  of  the  waters  of  Egypt  eia 
deal  with  but  one  topic — ^the  Nile.  Since  thati 
with  its  influence  on  the  country,  is  given  fuD 
treatment  in  the  article  under  its  own 


not  be  discussed  here  There  is  prob- 
owhere  else  in  the  world  an  instance  of 
utter   dependence    of   a    country    on   fi 

cultnTe  Among  the  delights  of  EK>pt 
i  sunny  skiea  and  ita  dry  air  but  for 
the  country  has  to  paj  heavily  for  the 
I  IS  BO  light  that  without  irrigation 
Iture  IS  impossible  And  >et  notnith 
og  this  drawback  Egjpt  la  primanly  an 
Itural  country  and  two-thirds  of  the 
ig  people  are  engaged  in  tillmg  the  soil 
igation  IS  widespread  In  Lower  E^pt 
IS  an  extensile  network  of  canals 
m  navigable  and  from  these  water  is 
it  over  the  fields  until  a  great  area  is 
irmed  into  a  vast  garden  Since  there 
cold  weather  three  crops  a  jear  are 
m  this  northern  section  wheat  beans 
and  clover  being  produced  in  the  win 
otton  sugar  cane  miUct  nee  and  fruit 
summer  and  maize  and  millet  in  the 
seasoa  Particularly  \  aluable  among 
Lower  Egypt  crops  is  the  long  staple 
used  m  making  thread  and  hosierv 
one-tenth  as  much  is  produced  as  m 
oited  States  but  eSorts  are  being  made 
e  English  to  extend   its  cultivation  to 

Egypt 
I  latter  region  was  for  >ears  dependent 
ungation  of  the  most  primitive  sort 
{  the  flood  season  the  water  was  col 
in  big  mud  basins  and  after  the  Nile 
subsided  it  was  let  out  upon  the  fields 
ften  howe\er  it  did  not  last  through 
■y  season  and  parched  crop?  uere  the 
With  a  view  to  remedying  this  con 
a  barrage  was  constructed  at  Assiut 
great  dam  known  as  the  Assuan  Dam 
-ected  near  Assuan  in  1902  in  1912  this 
considerably  enlarged  bo  now  the 
up  waters  reach  the  tremeodous  lol 
f  tune  million  cubic  feet  and  large  new 
Sire  made  cultivable  Upper  Egypt 
chiefly  grain  vegetables  and  fruit  but 
tton  culture  is  increasing  in  importauce 
Mighout  Egypt  most  of  the  land  is 
by  those  who  work  it  and  the  former 
Umt  rental  rates  have  been  lo^sered  dur 
»  British  protectorate  Methods  of  agn 
!  are  moat  pnmitive  but  the  fertility 
soil  makes  up  for  this  little  more  than 
.ching  with  the  old  wooden  plows  being 
uy  to  secure  good  crops 

The  only  manufacture  of 
3  m  Egypt  IS  the  making  of 
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dgarettefl  from  Turkish  tobacco.  To  protect 
thu  industry  a  heavy  export  tax  ia  levied  on 
native  tobacco,  which  is  inferior  in  quality. 
Mehemet  Ali  granted  various  monopolies  and 
encouraged  the  founding  of  a  number  of  in- 
dustries under  the  control  of  the  state,  but 
aiace  bis  time  these  have  all  been  closed. 

In  ita  mineral  resources,  too,  Egypt  is  very 
limited,  though  gold-mining  is  carried  on  to 
some  extent  in  the  eastern  mountains,  and  oil 
wells  have  been  sunk  on  the  eastern  coast. 
That  there  was  once  an  enormous  quantity 
of  stone  available  is  evident  from  the  great 
buildings  and  monuments  left  by  the  ancients, 
but  at  present  the  output  of  the  quarries  is 
not  large.  Other  mineral  resources  there  may 
be,  but  the  drifting  rock  waste  has  covered 
them  deep. 

Commerce  and  Transportation.  Before 
Great  Britain  assumed  control  the  commerce 
of  Egypt  was  very  small,  but  to-^y  it  has  a 
very  considerable  foreign  trade,  chiefly  with 
Great  Britain.  Practically  the  only  things 
which  Egypt  itself  has  to  export  are  cotton, 
grains  and  cigarettes,  but  from  its  great  port 
of  Alexandria  are  shipped  also  the  ivory  and 
the  ostrich  plumes  idiich  are  brought  by  cara- 
van from  the  interior  of  the  continent.  The 
United  States  importa  much  Egyptian  cotton, 
100,000,000  pounds  a  year  being  no  unusual 
amount.  Egypt's  imports  consist  largely  of 
nuinufactured  goods— textiles  and  metal  arti- 
cles, wood,  coal  and  metak.  The  internal 
trade  ia  largely  carried  on  by  Arabs  and  na- 
tive Egyptians,  but  Europeans  manage  the 
foreign  commerce. 

The  Nile,  indispensable  for  other  purposes, 
is  also  valuable  as  a  waterway,  for  it  is  navi- 
gable to  the  first  cataract,  just  north  of  the 
southern  boundary.  The  state  owns  and  op- 
erates over  1,500  miles  of  railway  and  in  addi- 
tion there  are  about  1,300  miles  of  so-called 
agricultural  roads  owned  by  private  corpora- 
tions. These  connect  the  agricultural  regions 
with  the  main  lines  of  railway  and  provide 
transportation  for  the  produce  of  the  country. 

Government.  For  centuries  Egypt  has  been 
tributary  to  Turkey  in  theory,  but  during  the 
nineteenth  century  the  native  ruler  was  prac- 
tically absolute.  True,  be  had  a  Turkish  com- 
missioner in  his  council  and  he  had  to  pay 
a  large  annual  tribute,  but  his  office  was  hered- 
itary and  no  one  questioned  bis  acts  so  long 
as  he  did  not  attempt  to  extend  bis  power 
beyond  Egypt,  During  the  latter  part  of  the 
leDtury  ^jigland  became  so  involved  in  the 
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financial  affairs  of  Egypt  that  a  Britidi  repre- 
sentative was  sent  to  take  chai^  of  the  rev- 
enue (see  subtitle  History,  below),  and  grad- 
ually the  bold  of  Great  Britain  on  the  country 
was  strengthened  until  Egypt  became  pno- 
ticalty  a  British  dependency-  Theoretically 
the  khedive  is  still  the  head  of  the  govern- 
ment and  rules  with  the  aid  of  a  legislative 
body  of  eighty-nine  members,  three-fourths  of 
whom  are  elected  by  the  people.  Th«e  ia 
also  a  council  of  six  ministers  i^o  preside  over 


departments  of  the  interior,  finance,  ww,  ma- 
rine, justice  and  pubUc  worics  and  instructioD. 
Several  of  the  ministers,  and  those  the  most 
impori^nt,  are  Europeans.  Travelers  in  Egypt 
declare  that  since  Great  Britain  assumed  coo- 
trot  Egypt  has  been  one  of  the  best^ulminia- 
tered  countries  in  the  worid  because  usually 
the  best  poesible  man  has  been  placed  in  ead) 
office,  without  political  consideration. 

The  cities  of  chief  importance  are  Cairo, 
the  capital;  Alexandria,  the  principal  seaport; 
Rosetta  and  Damietta,  at  the  mouths  of  the 
Nile;  and  Sues  and  Fort  Said  at  the  terminals 
of  the  Sues  Canal.  The  most  impcrtant 
towns  are  described  in  alphabetical  order  in 
these  volumes. 

Ancient  Egypt.  This  is  the  phase  in  the  life 
of  the  country  which  is  most  likely  to  come  to 
mind  when  the  name  £^ypt  is  spoken,  and 
indeed  the  history  of  the  world  presents  few 
greater  marvels  than  the  high  civiliaatian 
which  this  Nile  Valley  region  developed  so 
many  thousand  years  ago.  What  sort  of  peo- 
ple were  dwelling  in  Europe  in  those  cddoi 
days  and  on  what  low  plane  of  existence  th^ 
were  living,  no  one  can  even  conjecture,  but 
in  Egypt  innumerable  relics  tell  the  stoiy  of 
that  ancient  time,  even  revealing  mudi  of  ill 
every-day  methods  of  life. 

Learning.  First  of  all,  the  Egyptiug  had  a 
system  of  writing,  called  the  hwro^TphiB.    It 
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did  not  have  an  alphabet,  but  conveyed  infor- 
mation by  means  of  pictures,  irtiich  seem  to 
have  answered  very  weU  all  their  purpoees.  A 
literature  existed  which  had  its  beponings 
very  early,  and  consisted  not  only  of  inscrip- 
tions on  tombs  and  monuments,  but  of  real 
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papyrus  books  as  well.  To  decipher  this  old 
writing  was  a  very  difficult  task  for  modem 
scholars,  and  only  after  the  discovery  of  the 
Rosetta  Stone  was  it  satisfactorily  accom- 
plished. The  ancient  Egyptians  seem  to  have 
beea  very  fond  of  stories,  and  manuscripts 
■re  found  of  tales  which  bear  a  curious  re- 
■emblance  to  many  of  the  tales  of  magic  which 
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date  from  medieval  or  modem  times.  For  in- 
stance, the  prince  who  is  shut  up  in  a  castle 
by  his  father  to  escape  some  horrible  fate 
which  had  been  prophesied  is  a  familiar  figure 
in  those  old  Egyptian  stories  who  has  corre- 
sponding characters  in  more  than  one  modem 
tale. 

Astronomy,  and  its  older  phase,  astrology, 
were  known  to  the  Egyptians,  and  they  had 
a  considerable  knowledge  of  arithmetic.  They 
used  the  bellows  and  the  blowpipe,  the  lever, 
the  balance  and  the  siphon,  and  they  knew 
how  to  obtain  the  fiber  from  flax  and  spin  it 
into  doth. 

Art.  Certain  branches  of  art  the  Egyptians 
had  evolved  to  a  high  degree  of  excellence. 
Their  buildings  were  for  the  most  part  not 
specially  graceful  or  beautiful,  but  they  were 
massive  and  imposing,  while  their  sculptures, 
if  showing  no  knowledge  of  perspective  and 
lacking  ease  and  naturalness,  convey  the  ideas 
of  strength  and  of  vigorous  action.  Beautiful, 
glased  pottery,  filigree  and  inlay  work  of  rare 
design,  have  also  been  found  Id  their  old  tombs 
and  temples,  and  specimens  of  skilfully  enam- 
eled jewelry  are  numerous. 

Religion.  The  dominating  religious  tend- 
ency was  a  belief  in  the  immortality  of  the 
soul,  and  the  convtction  that  some  day  it 
would  return  to  the  body,  which  must  be 
preserved  in  readiness  to  receive  it.  It  was 
this  belief  which  led  the  ancient  Egyptians  to 
embalm  their  dead  so  carefully  that  many  of 
the  bodies  have  been  preserved  in  an  excel- 
lent state  until  the  present  time,  and  to  erect 
such  vast  burial  places  as  the  Pyramids.  In 
the  Mythologt  index  may  be  found  a  sub- 
head treating  of  Egyptian  mythology,  while  in 
the  article  l^NsMiORAnoN  of  the  Soul  is  a 
discussion  of  the  curious  belief  which  resulted 
in  the  setting  aside  of  a  number  of  <"iimab 
as  sacred. 


History  of  Egypt 


Just  how  old  was  the  civilization  of  this 
most  ancient  of  countries  cannot  be  known, 
but  it  is  certain  that  Egypt  was  a  flourishing 
nation  long  before  3000  b.c.  The  monuments 
and  inscriptions  tell  much  conceming  the  an- 
cient period,  but  leave  much  in  doubt  as  to 
ehronoloto'-  Thirty  dynasties  of  kings,  accord- 
ing to  the  old  historian  Manetho,  ruled  in 
■DCcesaioD;  some  were  comparatively  insignifi- 
cant,  some  very  powerful  and  determined  to 
leave  their  impres  cm  the  people.  The  Fourth 
1» 


Dynasty,  for  instance,  which  was  at  its  height 
about  2800  b.  c,  left  as  its  memorials  the 
greatest  of  the  Pyramids.  From  1700  to  1600 
B.  c.,  or  thereabouts,  the  country  was  under 
the  sway  of  foreign  sovereigns  who  ruled  by 
conquest— the  Hyksoe,  or  Shepherd  Kings;  and 
after  they  were  driven  out  there  came  a  won- 
derful period  when  the  Theban  kings  reveled 
in  the  building  of  magnificent  palaces  and  tem- 
ples, the  ruins  of  which  still  exist  at  Thebes. 
Seti  I  and  Ramesea  II  ifett  «^Jt)£ue»  \mi^Ht 
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these  names)  were  the  outstanding  kings  of 
the  famous  Nineteenth  Dynasty,  the  latter 
reigning  about  1330  b.  c.  Until  recently  it  has 
been  believed  that  Rameses  II  was  the  king 
who  "knew  not  Joseph''  and  who  oppressed 
the  Israelites,  and  that  the  Exodus  occurred 
under  his  son  Memephtah,  but  inscriptions 
lately  deciphered  have  proved  that  this  is 
impossible.  With  the  Twentieth  Djrnasty  came 
a  weakening  of  power,  and  gradually  Egypt 
passed  under  the  sway  of  outside  countries. 
First  Assyria  (670  B.C.),  then  Persia  (525  B.C.), 
then  Greece,  had  its  will  with  the  country, 
Alexander  the  Great  being  received  as  a  ver- 
itable deliverer  because  the  people  had  suf- 
fered so  severely  under  Persian  rule. 

Egypt  under  the  Greeks  and  Romans.  Until 
his  death  Alexander  was  lord  of  Egypt,  and 
then  one  of  his  generals,  Ptolemy,  was  made 
king.  Alexander's  new  city,  Alexandria,  was 
made  the  capital,  and  the  new  Greek  state 
acquired  practical  independence  and  a  fore- 
most place  among  the  countries  of  the  world. 
Never  before  had  Egypt  been  so  prosperous, 
for  the  first  Ptolemy  was  a  strong  and  wise 
sovereign,  and  some  of  his  descendants  were 
not  unworthy  of  him.  Commerce  flourished, 
the  people  had  enough  to  eat,  and  Alexandria 
became  the  center  of  the  intellectual  and  lit- 
erary life  of  the  world.  In  the  second  century 
B.C.,  a  period  of  decline  set  in,  and  the  later 
rulers  of  the  Ptolemaic  dynasty  were  forced 
to  ask  aid  of  Rome  in  their  external  and  in- 
ternal troubles.  The  last  sovereign,  Cleopatra 
(which  see),  maintained  her  independence  only 
because  her  beauty  brought  her  the  favor  of 
the  Roman  rulers,  and  after  her  death  the 
country  became  a  province  of  Rome.  Under 
the  empire  there  were  few  disturbances  in 
Egypt,  and  the  most  interesting  event  was 
the  spread  of  Christianity  among  the  people. 
In  the  later  divided  condition  of  the  Roman 
Empire,  Egypt  was  neglected,  and  in  641  was 
conquered  by  the  Saracens  with  little  oppo- 
sition. 

Under  Mohammedan  Rule.  This  African 
province  was  a  very  important  Mohammedan 
possession,  and  Cairo  was  a  center  of  Moslem 
life.  The  Crusaders  made  Egypt  one  of  their 
points  of  attack  but  accomplished  nothing 
lasting,  and  from  the  thirteenth  to  the  six- 
teenth century  the  country  was  sinking  con- 
stantly lower  into  anarchy  and  wretchedness. 
The  Mameluke  chieftains  were  conquered  by 
the  Turks  in  1517,  but  their  real  power  was 
not  broken^  and  it  was  the  Mamelukes  whom 


Napoleon  encountered  on  his  invasion  in  1796. 
He  gained  control  of  the  country,  but  in  1801 
was  driven  out  by  the  Turks,  with  the  aid  of 
the  British. 

Nineteenth  Century  Egypt,  After  the  ex- 
pulsion of  the  French,  a  Turkish  soldier,  Me- 
hemet  Ali,  was  made  pasha,  and  as  he  was  a 
man  of  great  ability  his  long  rule  was  one  of 
progress.  He  succeeded  in  making  the  coun- 
try practically  independent,  though  he  was 
forced  to  acknowledge  the  nominal  authority 
of  Turkey,  and  he  extended  Egyptian  territory 
materially  and  improved  agriculture.  His  reign 
was  a  hard  one  on  the  people,  however,  for  he 
laid  upon  them  terrible  burdens  of  taxation. 
Under  the  rule  of  his  successors,  Abbas  Pasha 
and  Said  Pasha,  the  taxes  were  lessened  and 
the  country  was  placed  upon  a  firmer  footing 
financially.  It  was  during  the  reign  of  Said 
that  the  Suez  Canal  was  begun. 

Ismail  Pasha,  a  grandson  of  Mehemet  Ali, 
became  tne  head  of  the  government  in  1863, 
and  four  years  later  took  the  title  of  khedive, 
which  in  Persian  means  prince.  His  adminis- 
tration was  vigorous  but  exceedingly  extrava- 
gant, and  the  finances  of  the  country  were 
brought  by  him  into  the  utmost  disorder. 
Forced  by  financial  necessity  to  sell  his  stock 
in  the  Suez  Canal  to  Great  Britain,  thereby 
giving  the  British  a  majority  of  the  shares, 
he  thus  gave  that  country  its  first  hold  on 
Sgyptf  and  in  1876  was  compelled  to  allow 
European  commissioners  to  take  control  of 
the  revenue.  In  1879  the  French  and  British 
governments  obliged  him  to  abdicate  in  favor 
of  his  son  Tewfik,  and  in  the  next  year  a  joint 
French  and  English  control  over  the  country 
was  established.  The  so-called  national  party 
revolted  in  1882,  and  forced  the  khedive  to 
flee,  but  a  British  fleet  bombarded  the  dty 
on  July  11,  and  restored  him.  Since  the  dual 
control  system  seemed  to  lead  to  endless  dif- 
ficulties, the  arrangement  was  modified  so  that 
the  country  became  practically  fi  protectorate 
of  Great  Britain,  though  the  khedive  remained 
the  nominal  head. 

The  next  event  of  outstanding  importaooe 
was  the  rebellion  in  1884  of  the  Mahdi,  and 
Gordon's  expedition  into  the  Sudan  with  its 
tragic  outcome.  After  that  the  Sudan  remained 
quiet  for  more  than  a  decade,  but  in  18M 
another  insurrection  occurred,  which  the  new 
Egyptian  army  under  Kitchener  put  down  in 
a  series  of  campaigns  ending  in  1898.  Tewfik 
died  in  1892,  after  a  long  and  wise  rule»  and 
his  son  Abbas  Hilmi  succeeded.    This  able 
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Outline  and  Qiieations  on 

Egypt 

Outline 

I.    Location  and  SIse 

(1)  Latitude  and  longitude 

(2)  Boundaries 

(3)  Greatest  lengrth  and  breadth 

(4)  Actual  area 

(5)  Comparative  area 

II.    Phyaieal  Featnrea 

(1)  Lower  Kgypt 

(2)  Upper  Egypt 

(3)  Desert  regions 

(4)  The  all-Important  Nile 

III.    Indnatriea 

(1)  The  chief  Industry — agriculture 

(a)  Where  carried  on 

(b)  Products 

(c)  Irrigation 

(2)  Manufacturing 

(3)  Mining 

rv.    Transportation  and  Commerce 

(1)  The  Nile  as  a  waterway 

(2)  Railroads 

(3)  Roads 

(4)  Growth  in  commerce 

V.    The  People 

(1)  Characteristics 

(2)  Mode  of  life 

(3)  Education 

(4)  Religion 

(5)  Different  races 

VI.    Hlatorj-  and  Cknrcmmeat 

(1)  Ancient  Egypt 

(2)  Foreign  domination 

(3)  Effect  of  War  of  the  Nations 

(4)  Government 

(a)   Part  taken  by  Great  Britain 


Questions 


How  large  a  percentage  of  the  babies 
of  the  natives  live  past  their  Infancy? 

How  carefully  must  land  In  the  irri- 
gated districts  be  cultivated  in  order  to 
yield? 

What  Justice  is  there  in  calling  Egypt 
the  "nursery  of  the  world's  civiliza- 
tion"? 

What  is  taught  in  the  native  schools 
of  this  country? 

Of  what  Important  principle  of  art 
did  the  ancient  Eg3l>tian8  show  no 
knowledge? 

What  gave  Great  Britain  its  first 
hold  on  Egypt? 

What  effect  does  an  Egyptian's  re- 
ligion have  on  his  cleanliness? 

Tell  the  interesting  story  of  the  de- 
cipherment of  ancient  Egyptian  writing 
by  means  of  the  Rosetta  Stone. 

Describe  a  typical  native  village. 

Who  was  the  most  famous  ruler 
Egypt  ever  had? 

What  has  the  national  character  had 
to  do  with  the  political  history  of 
Egypt? 

Why  is  the  country  called  "the  gift 
of  the  Nile"? 

To  how  many  countries  has  Egypt 
belonged? 

Who  are  the  fellahs  t  How  large  a 
part  of  the  population  consists  of  them? 

Who  were  the  Shepherd  kings? 

What  part  did  Kitchener  play  in  the 
history  of  Egrypt? 

What  religious  belief  did  the  em- 
balming of  the  dead  grow  out  of? 

Who  was  "Chinese  Gordon"?  What 
did  he  have  to  do  with  Egrypt? 


and  progressive  ruler  did  much  for  the  coun- 
tiy,  seconding  every  suggestion  which  Great 
Britain  made  for  its  improvement,  and  under 
the  highly  capable  guidance  of  Lord  Cromer, 
Egypt  has  been  practically  remade  econom- 
ically. 

Recent  Events.  The  nationalists  have  not 
been  satisfied.  They  have  struggled  constantly 
for  independence,  one  of  their  measiires  hav- 
ing been  the  presentation,  in  1906,  of  a  monster 
petition  to  the  visiting  Prince  of  Wales,  beg- 
ging for  the  removal  of  Great  Britain's  control. 
An  Egyptian  prime  minister  was  assassinated, 
outbreaks  occurred  in  all  the  large  towns,  and 
in  1912  a  plot  for  the  assassination  of  Kitch- 
ener, the  viceroy,  was  discovered.  By  his  well 
worked-out  constitutional  reforms,  however. 
Kitchener  did  much  to  quiet  the  disorder. 

In  1914,  after  the  outbreak  of  the  War  of 
the  Nations,  Egypt  was  put  in  a  state  of  war 
under  protection  of  Great  Britain,  and,  in  the 
main,  feeling  in  the  country  remained  loyal 
to  the  British  rule.  A  formal  declaration  that 
"Egypt  is  placed  under  the  protection  of  his 
Britannic  Majesty"  and  that  "the  suserainty 
of  Turkey  is  thus  terminated"  was  issued  on 
December  17,  1914,  and  on  the  following  day 
Abbas  Hilmi  was  deposed,  his  uncle,  Hussein 
Kami],  succeeding  him. with  the  title  of  sultan 
of  Egypt.  The  Germanic  powers,  Germany 
and  Austria-Hungary,  with  the  help  of  their 
ally,  Turkey,  attacked  Suez  in  1915,  with  the 
hope  of  destro3ring  the  canal  and  invading 
Egypt,  thus  lessening  Britain's  power.  Each 
of  several  successive  attempts  failed.       Jit. 

Consult  Low's  Egypt  in  TranaiUon;  White'i 
The  Expansion  of  Egypt;  Todd  and  Da  Cantf* 
The  Banks  of  the  Nile. 

Related  Subjects.  The  reader  who  is  Inter- 
ested in  Effypt  will  find  much  that  is  helpful  In 
the  following  articles  in  these  volumes: 

CmBS   AND  TOWNS 


Abouklr 

Khartum 

Abydos 

Memphis 

Alexandria 

Port  Said 

Assuan 

Slut 

Cairo 

Suez 

Fashoda 

Thebes 

Heliopolis 

HISTORT 

Cleopatra  Mamelukes 

€k>rdon,  Charles  George  Pharaoh 
Hyksos  Pharos 

Khedive  Pyramids 

Kitchener,  Horatio 
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Cigrarette 
Cotton 


LEADING   PRODUCTS 

Rice 
Wheat 
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Architecture  Papynaa 

ABtrolosy  PhlUe 
C&pe-to-Calro  Railway    Roaettn  Stons 

HleroKln>I>)ca  Scarab 

Uumm)'  Sculpture 

Nil*  Sphinx 

Komad  Ufa  Suei  Canal 

EIDEK,  i'der,  ItUCE,  a  duck  of  the  sea 
from  wboee  breaat  is  obtained  the  soft,  warm 
down  used  in  coverlets  and  pillows,  especially 
in  European  countries.  It  is  larger  than  a  com- 
mon duck,  but  not  as  large  as  a  goose.  Two 
species  are  known 
to  sportsmen 
America,  f  r  < 
the  CQasta 
Newf oun 
land  ozid  Labra- 
dor southward  to 
Kew  England  and 
west  to  the  Great  ' 

The  best  known  --^'^t-^- 

and  most  im-  -^^im 

important  eider,  THE  eider  DUCK 
however,  is  the  European  species.  The  male 
is  mostly  block,  witii  back  and  head  creamy- 
white.  The  female  is  reddish-drab,  streaked 
with  brown  and  black.  Differing  from  the 
American  species,  the  male  has  a  green  instead 
of  bhck  patch  on  the  crown.  Eiders  frequent 
solitary  rocky  shores  and  islands  and  feed  on 
fidi,  for  which  they  dire. 

Eider-down.  The  soft,  mouse-gray  down  of 
commerce  is  obtained  chiefly  from  Iceland, 
althou^  Norway  and  Greenland  have  valuable 
etder-fold*.  Down  found  in  the  grass  and  sea- 
weed nesta  of  eider  ducks  is  the  most  valuable, 
and  is  called  live  down,  for  it  has  been  plucked 
chiefly  by  the  female  from  her  own  breast  to 
soften  her  nest  and  protect  her  eggs  and  young. 
Down  taken  from  dead  birds  is  called  dead 
down.  About  one-half  pound  of  eider-down 
is  taken  from  one  nest  each  year.  Five  pounds 
of  the  best  quality  are  enough  for  a  bed.  Two 
or  tiu%e  pounds  of  down,  however,  can  be  put 
under  pressure  and  reduced  to  a  boll  the  siie 
of  a  man's  fist. 

EIFFEL,  efel',  TOWEK,  a  colossal  steel 
skeleton  structure  on  the  Champs  de  Mors, 
Paris,  erected  for  the  exposition  of  1889,  and 
named  after  its  projector,  Gustave  Eiffel.  A 
marvel  of  engineering  design  and  execution,  it 
■tin  stands  u  one  of  the  interesting  and  orna- 
mental features  of  Paris.  It  is  984  feet  high 
and  330  feet  square  at  the  base,  and  is  con- 
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structed  of  iron  lattice-work,  elevators  and 
stairways  giving  access  to  its  platforms  or  gal- 
leries. The  latter  are  occupied  by  restaurants, 
physical  and  biological  laboratories,  and  by  the 
experimental  sta- 
tion of  the  French 
Weather  Bureau. 
The  tower  con- 
tains 7,300  tons 
of  iron  and  steel, 

11,000,000,  about 
thirty  per  cent  of 
which  was  voted 
by  the  govern- 
ment and  the  re- 
mainder supplied 

bursed  for  his  ad-  EIFFEL,  TOWER 

vance  from  the  profits  derived  from  admis- 
aion  fees  to  the  tower  for  a  period  of  twenty 
years.  The  receipts  for  the  year  1889  alone 
practically  covered  the  cost  of  construction. 
The  great  height  of  the  structure,  exceed- 
ing that  of  any  other  in  the  world,  made  it  an 
important  military  observation  station  during 
the  War  of  the  Nations,  which  began  in  1914. 
Repeatedly  the  Germans  attempted  its  destruc- 
tion by  hurling  bombs  from  airships. 

Alexandre  Gnatave  Eiffel  (1832-  ),  famous 
as  the  designer  of  the  Eiffel  tower,  first  achieved 
prominence  by  his  employment  for  the  first 
time  of  the  compressed  air  method  of  ainlring 
foundation  cylinders  in  bridge  construction. 
He  engaged  in  many  other  important  engineer- 
ing activities,  among  them  being  the  construo- 
tion  of  great  bridges,  the  building  of  the  iron 
frame  work  of  Bartholdi's  Statue  of  Liberty  in 
New  York  harbor,  and  the  designing  of  the 
gigantic  locks  of  the  Panama  Canal,  when  it 
was  imder  French  control.  In  1803  he  became 
involved  in  the  Panama  Canal  scandal,  and 
was  convicted  of  misappropriating  the  funds 
of  the  Canal  Company;  for  this  he  was  sen- 
tenced to  be  fined  and  imprisoned,  but  the 
sentence  was  aimulled.  He  thereafter  devoted 
his  time  to  the  study  of  air  resistance,  and 
in  1913  published  a  book  that  was  of  great 
value  to  aeronautical  engineen. 

EIGHT -HODB  DAY,  a  term  which  relates  to 
eight  hours  of  work  a  day.  The  effort  to  limit 
the  working  day  to  eight  hours  is  chiefly  the 
outgrowth  of  two  causes,  the  development  of 
the  factory  system  of  industry  and  the  rise  of 
labor  organisations.    The  argumeatA  Uk.  IvitK 
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of  it  are  obvious;  the  p«raon  who  works  more 
thaa  eight  houra  becomes  more  or  less  ex- 
hausted, physically  and  mentally,  turns  out 
poor  work,  and  eventually  loeea  his  health. 
The  only  serious  objection  to  the  eight-hour 
day  is  advanced  by  some  employers  who  main- 
tain that  it  reduces  profits  to  the  vanishing 
point.  While  this  may  be  true  in  rare  cases, 
it  has  been  scientifically  determined  that  the 
average  workman,  under  good  working  condi- 
ticDs,  will  turn  out  week  after  week  as  large 
a  product  in  eight  hours  daily  as  be  will  in 
nine  or  even  ten  hours. 

In  a  few  industries  nine-,  ten-  and  twelve* 
hour  days  are  still  the  rule,  but  nearly  all 
skilled  laborers  now  work  only  eight  houra.  In 
the  building  trades,  in  coal-mining  and  in  the 
printing  trades,  for  example,  the  labor  unions 
have  been  able  to  bring  sufficient  pressure  on 
their  employers  to  obtuin  the  eight-hour  day. 
The  movement  has  also  received  great  support 
from  the  Socialists,  who  have  generally  adopted 
the  eight-hour  day  as  one  of  their  principles. 
In  the  United  States  and  Canada  nearly  all 
work  for  the  national  or  local  govenimenta  is 
now  done  on  an  eight-hour  basis;  a  law  passed 
by  Coi^reas  in  1912  provides  an  eight-hour  day 
on  all  contracts  for  work  for  the  Federal  gov- 
ernment. In  Arizona,  Colorado,  Montana  and 
other  mining  states,  eight  hours  is  the  limit 
for  work  underground,  and  in  some  states  for 
all  work  in  or  about  mines. 

In  1916  the  Congress  of  the  United  States 
passed  the  so-called  Adamson  law,  giving  to 
400,000  railway  trainmen  an  eight^hour  day. 
The  railroad  companies  protested  against  the 
injustice  of  the  law,  as  it  raised  wages  over 
twenty  per  cent  without  permitting  them  to 
increase  their  income  to  meet  the  added  out- 
lay. The  case  was  pending  in  the  Supreme 
Court  in  the  early  months  of  1917. 

In  England  the  eight-hour  day  has  become 
the  rule  rather  than  the  exception  in  all  skilled 
traded,  chieSy  throu^  the  power  of  the  unions. 
In  France  and  Germany  considerable  progress 
has  been  made,  but  the  leader  in  the  move- 
ment is  Australia,  where  some  of  the  labor 
organizations  in  Melbourne  as  early  as  tS56 
secured  an  eight-hour  day.  wj'.z. 

EKATEHINA,  yeh  kal  t/e re' na,  Fetrograd's 
new  commercial  port  in  Russian  Lapland,  sit- 
uated on  a  far  northern  coast  at  a  point  where 
the  warm  Gulf  Stream  mingles  with  the  waters 
of  the  Arctic  Ocean.  The  town  lies  700  miles 
of  Ffttrogrsd  and  sixty-six  miles  east 
bounduy.    It  is  000  miles 
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nearer  the  Atlantic  than  is  the  nncient  port  of 
Archangel,  on  the  White  Sea,  and  owing  to  the 
influence  of  the  Gulf  Stream,  He  harbor  is  ice- 
free  throughout  the  year.  When  the  War  of 
the  Nations  broke  out  trade  f^lmnmla  throu^ 
the  Baltic  Sea  to  the  Atlantic  were  closed,  and 
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Russia  was  forced  to  depend  solely  on  Ardi- 
angel  to  obtain  supplies  and  munitions  of  war 
from  its  allies.  The  harbor  of  Archangel  '» 
ice-bound  at  least  six  months  of  the  year,  anil 
it  is  served  only  by  an  inadequate,  single-bade 
narrow-gauge  railroad. 

EkBt«rina  lies  in  a  region  of  fir  trees,  bencn 
rocks  and  lonely  swamps,  and  for  half  of  the 
year  is  shrouded  in  winter  darkness,  but  over 
the  700  miles  of  unbroken  country  between  it 
and  Fetrograd  the  Russians  constructed  s 
double-track  railroad,  which  was  partly  OJW 
for  traffic  in  1916.  The  new  port  will  entirdj 
supersede  Archangel  as  a  trade  outlet,  for  *•>• 
latter  is  to  be  used  hereafter  only  for  milibiT 
purposes. 

S'LAND,  the  Dutch  name  for  the  lui^ 
antelope  found  in  Africa.  It  is  fully  six  f^^ 
in  height,  as  large  as  a  full-grown  hone,  *»'' 
weighs  1,000  pounds  or  more.  It  was  e^ 
elk  by  the  early  settlers  in  South  Africa.  "^ 
flesh  is  decidedly  palatable,  and  the  hide  ii  v' 
for  harness.  The  slow  movements  and  pptle 
manner  of  the  animals  make  their  captin  ^ 
easy    matter,   and    in   conaequenoe  thv  *" 
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being  exterminated.  A  larger  species  is  found 
in  WeeUm  Africa.  For  illustration,  see  page 
278. 

ELASTICITY,  ekutit'iti,  a  term  used  in 
physics  to  des^nate  that  property  by  which 
bodies  resume  their  original  aiie  and  form 
when  the  external  force  by  which  their  sise 
and  form  have  been  changed  is  removed.  All 
substances  possess  this  property  in  some  degree. 
Elasticity  is  of  two  kinds,  elasticity  of  volume, 
which  is  the  property  of  gases  and  liquids,  and 
elasticity  of  lorm,  the  property  of  solids.  Solids 
that  have  little  ability  to  resume  their  original 
shape  after  the  action  of  stress  or  pressure  are 
said  to  be  inclatlie,  or  pttulic.  When  a  body 
has  reached  its  elastic  limit,  further  stress  or 
pressure  will  cause  permanent  change  of  fonn 
or  siie.  This  is  illustrated  by  a  rubber  band 
which  has  been  stretched  until  it  will  not 
resume  its  original  siie.  Elasticity  may  be 
developed  by  pressure,  pulling,  bending  or 
twisting.  Gases  are  the  most  elastic  substances. 
Hard  solids  are  more  elastic  than  soft  solids. 
Such  substances  as  lead,  putty  and  dough  have 
very  little  elasticity.    See  PHTSica;  Matteb. 

EL'BA,  an  Italian  island  in  the  Mediter- 
ranean Sea,  six  miles  west  of  the  mainland, 
historically  famous  as  the  enforced  residence  of 
Napoleon  Bonaparte  after  his  first  abdication 
in  1814.  Here  he  remained,  with  supreme 
authority,  until  1815,  when  followed  the  famous 
"Hundred  Days"  in  European  history,  March 
20  to  June  28,  from  the  date  of  his  entry  into 
Paris  to  the  second  abdication.  The  island  is 
eighteen  miles  in  length  and  three  miles  in 
width,  and  is  mountainous  in  character.  Its 
principal  product  is  iron,  but  it  is  also  rich  in 
marble,  wines  and  fruits.  The  sardine  industry 
lives  employment  to  a  part  of  its  inhabitants. 
It  has  two  well-fortified  seaports,  as  fortifica- 
tiona  were  understood  before  the  War  of  the 
Nations;  these  are  Porto  Ferrajo,  the  capital, 
and  Porto  Longone.  For  governmental  pur- 
POMS  it  is  a  part  of  the  Italian  province  of 
Leghorn.    Its  population  is  about  28,000. 

EL 'BE,  a  German  river  which  is  one  of  the 
most  important  commercial  highways  of  Cen- 
tral Europe.  It  rises  on  the  bordera  of  Bo- 
hemia and  Silesia,  at  an  altitude  of  4,000  feet, 
aod  after  a  course  of  780  miles  empties  into  the 
North  Sea,  at  the  port  of  Cuxhaven.  Wherever 
ponible  tha  Elbe  has  been  rendered  navigable, 
and  towns  on  its  banks  have  vied  with  each 
other  in  building  docks  with  improved  loading, 
K  and  storage  facilities.  Dresden,  Wit- 
t,  Magdeburg,  Torgau  and  Hamburg  are 
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the  most  important  commercial  centera  passed 
in  its  course,  and  each  city  takes  the  fullest 
advantage  of  the  cheap  transportation  and 
water  power  it  affords. 

Steamers  and  barges  navigating  the  Elbe  out- 
number  those    of    any    other    German    river. 
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Ocean-going  vessels  ascend  as  far  as  Hamburg, 
eighty  miles  from  the  sea.  The  fisheries  are 
valuable — sturgeon,  shad  and  salmon  being 
taken  in  great  numbers.  Vast  quantities  of  tim- 
ber are  floated  down  the  Elbe  from  the  interior 
to  the  sea.  A  network  of  canals  connects  the 
river  with  the  commercial  centers  of  the  sur- 
rounding territory,  and  in  this  way  its  advan- 
tages have  been  developed  probably  more  than 
those  of  any  other  river  in  the  world. 

ELBERFELD,  el  ber  felt',  an  important 
commercial  town  of  Germany,  forming  practi- 
cally one  city  with  Barmen,  although  they  are 
municipally  separate.  It  is  situated  on  both 
banks  of  the  River  Wupper,  about  fifteen  miles 
northeast  of  Dtisseldorf  Elberfeld  has  long 
been  a  noted  educational  center,  and  it  is  only 
within  recent  years  that  it  has  assumed  com- 
mercial importance.  It  is  now  the  center  of 
German  cotton,  wool,  velvet  and  ailk  industries, 
and  produces  great  quantities  of  chemicals  and 
dyestuffs.  Extensive  foreign  and  domestic 
trade  is  carried  on,  and  the  city  has  excellent 
railway  communications  with  interior  and  coast 
towns.  Elberfeld  owes  its  original  industrial 
growth  to  Napoleon's  continental  system 
(which  see),  which  prohibited  ail  dealings  with 
the  British.    Population  in  1910,  170,118. 

ELBUKZ,  elboorz'.  a  chain  of  mountains  in 
Northern  Persia,  extending  from  tii&  '< 
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shore  of  the  Caapian  Sea  for  a  distance  of  650 
miles  into  Khoraaan.  The  western  portion 
runs  almost  parallel  with  the  seashore,  which 
at  some  places  is  only  twelve  miles  distant. 
Numerous  streams  drain  the  northern  slopes, 
which  are  covered  with  forests  containing  mag- 
nificent hardwood  trees.  The  range  containa 
many  peaks  over  10,000  feet  in  height,  Dema- 
vend  being  the  loftiest,  with  an  altitude  of 
19,400  feet.  The  nomadic  tribes  of  the  sur- 
rounding plains  take  their  flocks  and  herds  to 
the  slopes  of  Elbun  in  summer,  finding  there 
excellent  grating  and  plentiful  supplies  of  water. 
See  Nomad  Life. 

EL  CANEY,  elkak'nae,  Battle  of,  a  battle 
of  the  Spanish-American  War,  fought  in  Cuba, 
four  miles  northeast  of  Santiago  de  Cuba,  July 
1,  1898,  between  4,500  United  SUtea  troops 
commanded  by  General  Lawton,  and  Spaniards, 
led  by  General  Vara  del  Rey.  The  Spanish 
troops  were  well  entrenched,  and  although 
numbering  only  500,  offered  stubborn  resistance. 
The  Americans  won  the  day,  the  casualties  on 
each  side  numbering  more  than  400. 

EL'DBR,  a  genus  of  graceful,  quick-growing, 
stout.branched  trees  and  shrubs  common  along 
roadsides  and  fences  throughout  the  United 
States,  Southern  Canada  and  Europe.  There 
are  about  twenty  species,  all  having  opposite 
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leaves,  usually  with  finely-cut  edges,  and  large 
flat-topped  clusters  of  small  white  flowers. 
The  juicy  fruit  is  either  black  or  red,  with 
from  three  to  five  seeds,  or  nutlets. 

Elder  shoots,  which  are  full  of  pith,  are  used 
1^  boys  for  making  whistles  and  "pop-guns." 
The  Greeks  used  to  make  a  muaicai  wind  in-' 
strument,  the  tambuke,  from  hollow  elder 
stems.  Elders  are  valued  chiefly  for  shade  and 
onuunent,  although  the  wood  of  one  European 
■pecies  is  tough  and  hard  and  takes  a  good 
fialiab. 
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Uses  of  Berries  and  Flowera.  Elder  berries 
make  excellent  pies  and  wine,  and  are  some- 
times eaten  off  the  trees  by  Indians  and  M^- 
icans.  Occasional  efforts  have  been  made  to 
improve  the  fruit,  and  work  along  thoK  lines 
has  already  repaid  experimenters.  The  flowers, 
too,  are  used  for  making  wine,  and  also  for  a 
perfume  and  a  "water"  used  in  candies.  The 
dry  flowers  are  employed  in  medicine  for  their 
stimulating  and  carminative  properties. 

Box-Elder,  or  Asb-LeaTCd  Maple,  is  a  small 
but  beautiful  tree.    It  grows  rapidly  almost 
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anywhere,  and  it  is  therefore  a  favorite  shade 
tree.  As  windbreaks,  or  for  planting  timber 
claims,  these  trees  are  ideal;  they  also  make 
good  nurse  trees  for  other  species.  The  wood 
is  soft  and  brittle  and  of  little  value,  but  is 
used  for  making  bowls,  paila  and  wocxl  pulp, 
and  aa  a  fuel. 

EL  DORADO,  el  (foAroA'doA,  a  Spanish  word 
meaning  tke  oilded.  It  was  applied  first  to  the 
chief  priest  of  a  South  American  tribe  who  is 
said  to  have  covered  himself  with  gold  dust  at 
a  yearly  religious  festival;  next,  to  a  fabled 
city  in  South  America  called  Manoa;  and, 
finally,  to  a  mythical  country  in  which  g^  and 
precious  stones  were  to  be  found  in  a 
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These  legends  led  to  many  expeditions  among 
the  Spaniards,  who  unsuccessfully  explored  for 
treasure.  Sir  Walter  Raleigh,  who  took  up 
the  search  in  1595,  described  Manoa  as  a  city 
on  Lake  Parima,  South  America,  but  its  exist- 
ence was  later  disputed  by  the  geographer 
Humboldt.  The  name  El  Dorado  is  to-day 
applied  figuratively  to  any  locality  where 
wealth  can  be  acquired  rapidly. 

ELECAMPANE  I  el  e  kam  pane' ,  a  sweet  herb 
especially  popular  in  European  and  Asiatic 
gardens  in  the  Middle  Ages,  and  still  cultivated 
there  and  in  America.  The  flowers  are  com- 
pound and  of  yellow  or  orange  hue.  The  root 
leaves  are  often  two  feet  or  more  in  length, 
the  plant  itself  growing  three  or  foiu*  feet  high. 
As  a  tonic  and  stimulant  to  the  organs  of  se- 
cretion, the  root  with  its  bitter,  camphorlike 
taste  was  at  one  time  popular  but  is  seldom 
used  to-day.  It  is  now  chiefly  employed  in 
the  manufactm^  of  absinth  in  France  and 
Switzerland  (see  Absinth). 

ELECTION,  e  lek'ahun,  the  process  by  which 
a  free  government  or  any  organization  or 
society  chooses  those  who  are  placed  in  posi- 
tions of  authority.  In  the  selection  of  all 
important  oflicials  safeguards  are  placed  around 
election  machinery;  the  usual  form  by  which 
choice  is  made  is  by  ballot,  and  some  modifica- 
tion of  the  Australian  ballot  reform  law  has 
been  widely  adopted  in  England,  Canada  and 
the  United  States.  The  latter  country  is  the 
only  one  whose  entire  voting  population  par- 
ticipates in  any  degree  in  the  choice  of  its 
chief  executive.  The  voters  of  each  state,  by 
constitutional  provision,  choose  from  their 
number  as  many  electors  of  the  President  and 
Vice-President  as  the  number  of  Senators  and 
Representatives  sent  by  the  state  to  Congress. 
Electors  so  chosen,  531  in  number  from  1913 
to  1923,  form  the  Electoral  College.  They  meet 
in  their  respective  states  and  vote  by  ballot, 
a  majority  being  necessary  to  elect. 

Elections  to  state  offices  are  participated  in 
by  all  legal  voters.  In  some  states  a  legal 
voter  may  be  a  foreigner  who  has  made  only 
his  first  declaration  of  intention  to  become  an 
American  citizen.  The  man  or  woman  in  the 
United  States  who  is  qualified  under  the  state 
constitution  to  vote  for  representatives  in  the 
state  legislature  is  qualified  to  vote  for  electors 
of  the  President  and  Vice-President,  members 
of  the  United  States  House  of  Representatives, 
and  all  state,  county  and  township  officers. 
Elections  are  said  to  be  direct,  when  partici- 
pated in  l^  the  entire  voting  population;  na- 


tional, when  the  officers  chosen  serve  the  entire 
country ;  state,  when  confined  to  choice  of  those 
who  administer  the  affairs  of  the  state;  local, 
with  respect  to  limited  jurisdiction,  as  in  a 
county  or  township ;  indirect,  or  representative, 
as  in  the  choice  by  all  the  voters  of  electors 
of  the  President  and  Vice-President. 

Registration.  To  secure  honesty  in  elec- 
tions the  names  of  all  legal  voters  are  listed  in 
books  at  the  polling  places.  Registration  is 
required  several  days  before  election,  in  large 
cities  the  last  registration  day  being  at  least 
two  weeks  before  election  day.  The  require- 
ments vary  in  different  states,  since  each  state 
makes  its  own  election  laws.  In  general,  how- 
ever, the  voter  is  required  to  give  his  name 
and  place  of  residence,  the  length  of  time  he 
has  lived  in  the  precinct,  county  and  state,  and 
to  tell  the  country  in  which  he  was  bom  and 
the  year  of  his  birth.  If  a  naturalized  citizen 
he  may  be  required  to  present  his  naturaliza- 
tion papers.  On  election  day  each  voter's  name 
is  checked  on  the  polling  list  when  he  casts  his 
vote.  By  this  means  "repeating,"  or  voting 
more  than  once,  is  made  difficult.  If  a  man 
endeavors  to  impersonate  a  voter  and  secure 
the  privilege  of  voting  when  he  is  not  entitled 
to  it,  watchers  stationed  at  the  polls  to  detect 
fraud  may  "challenge"  his  right  to  cast  a  bal- 
lot. Faulty  methods  of  identifying  voters  are 
giving  way  to  corruption-preventing  devices. 

Expense.  The  expense  involved  in  conduct- 
ing elections,  including  the  essential  items  of 
rental  of  polling  places,  printing  and  distribu- 
tion of  ballots  and  compensation  of  election 
clerks,  is  borne  by  the  general  public  out  of 
funds  raised  by  taxation. ' 

In  Canada.  In  Canada,  although  the  Gov- 
ernor-General appoints  the  Premier,  that  ap- 
pointee must  in  advance  have  secured  election 
to  the  Dominion  Parliament  by  majority  vote 
of  the  people  of  his  district.  Elections  to 
Parliament  and  to  local  offices  in  the  Dominion 
are  participated  in  by  male  voters  of  twenty- 
one  years  of  age  or  over;  each  province  deter- 
mines the  qualifications  of  voters,  as  in  the 
states  of  the  American  Union.  In  England  the 
Premier  is  named  by  the  sovereign,  but  unless 
the  people  endorse  the  acts  of  his  administra- 
tion by  vote  when  members  of  the  House  of 
Commons  are  chosen,  he  must  resign.     ej)j*. 

Related  Svbjeeta.  The  reader  is  referred  to 
the  followinfiT  topics  in  these  volumes: 
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retunu  had  been  seat  to  Wasbinstoa,  each 
party  advancing  strons  arguments  for  the  legal- 
ity of  its  returns  in  each  state.  The  contentions 
arose  over  the  proper  election  of  the  Pred- 
deDtioI  electors.  Without  the  votes  of  tie 
disputed  states,  Samuel  J.  Tilden,  the  Demo- 
cratic candidate,  lacked  only  one  vote  of  the 
necessary  majority,  while  Rutherford  B.  Hayes, 
the  BepublicoD  candidate,  needed  the  twenty 
votes  which  were  in  dispute. 

To  settle  the  matter  as  justly  as  possible 
Congress  created  a  commission  of  fifteen  mem- 
bers, composed  of  five  Supreme  Court  Justices, 
five  United  States  Senators  and  five  Representa- 
tives; this  group  politically  contained  seven 
Democrats  and  ei^t  Republicans.  With  the 
exception  of  Bradley,  one  of  the  Justices,  the 
commission  was  evenly  divided;  Bradley  cast 
his  vote  with  the  Republicans  and  decided 
against  the  claims  of  the  Democrats  that 
charges  of  fraudulent  voting  and  manipulation 
of  returns  should  be  investigated.  All  ques- 
tions were  then  decided  by  a  strict  party  vote, 
and  the  election  was  given  to  Hayea.  The 
commission's  decision  was  awaited  with  intense 
interest  throughout  the  country,  and  the  Dem- 
ocrats were  obliged  to  accept  the  result,  but 
they  have  always  contended  that  Tilden  and 
not  Hayes  was  rightfully  elected. 

Related  8nbiceM.    The  reader  la  referred  to 
the  (oIlowlDK  toptci  In  these  volumes: 
Election  Ttlden.  Samuel  Jones 

Electoral  College  United  States. 

Hayes.  Ruthartord  subtitle   Biatory 

Btrchard 

ElECTKA,  elek'trak,  the  name  of  several 
personages  in  Greek  mythology,  but  referring 
principally  to  the  daughter  of  Agamemnon,  a 
king  of  Argos,'  and  of  his  wife  Clytemnestra, 
who  murdered  her  husband  upon  his  return 
from  the  Trojan  War.  Different  motives  have 
been  assigned  for  this  tragedy,  one  of  which 
was  the  queen's  jealousy  of  Caasandra,  the 
Trojan  prophetess,  whom  Agamemnon  brought 
home  a  captive.  Electra  influenced  her  brother 
Orestes  to  avenge  the  death  of  their  father 
by  slaying  Clytemnestra.  Later  she  became 
the  wife  ot  her  cousin  Pyjades.  She  is  the 
subject  of  a  number  of  ancient  dramas,  notably 
those  of  Sophocles  and  Euripides,  and  also 
figures  in  modem  literature. 

BLEC'TBICAL  FISH,  the  name  applied  to 
vanous  kinds  of  fishes  possessing  organs  by 
means  of  which  they  can  give  an  electric  shock. 
These  organs  are  composed  of  cells  located  in 
vatiouB  parts  of  the  body  in  different  species. 
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They  use  this  power  in  attacking  prey  or  as 
a  weapon  of  defense,  and  the  effect  is  the 
familiar  tingling  sensation  produced  by  an  elec-. 
trie  battery.  In  the  electric  rays,  or  torpedoes, 
the  electric  organs  lie  in  the  head  and  gill 
region,  and  the  current  passes  vertically  from 
the  lower  to  the  upper  side.  After  a  period  of 
exercise,  the  power  becomes  exhausted  and  is 
not  restored  until  the  fish  has  had  rest  and 
food.  The  strength  of  the  electric  discharge 
depends  on  the  health,  size  and  vigor  of  the 
fish. 

Another  species  of  electrical  fishes  is  found 
in  the  large  rivers  of  the  tropical  part  of  Africa. 
These,  known  as  the  electric  catfish,  are  said 
to  give  a  shock  like  that  from  a  Leyden  jar. 
The  thick,  scaleless  electric  eel  of  South  Amer- 
ica, which  sometimes  grows  to  be  sis  feet  in 
length,  is  the  moat  powerful  of  the  group.  Its 
electric  organs,  which  lie  upon  the  underside  of 
the  tail,  have  sufficient  power  to  stun  an  animal 
as  large  aa  a  horse. 

ELECTRIC  BAT'TBRY,  a  device  for  pro- 
ducing an  electric  current  by  means  of  chem- 
ical action.  To  make  a  simple  electric  batteiy 
it  is  only  necessary  to  place  in  a  giem  jar  a 
solution  of  sal  ammoniac,  made  by  dinolvii^ 
four  ounces  of  sal 
ammoniac  in  a  quart 
of  water,  and  to 
place  in  this  solution 
a  rod  of  line  and  a 
rod  of  carbon.  A 
carbon  rod  such  i 
is  used  in  an  electric  I 
arc  light  may  be 
used.  A  dilute  solu- 
tion of  any  of  the 
common  acids  may 
be  used  in  place  of 
the  sal  ammoniac. 
If  an  electric  bell  is 
connected  by  copper 
wires  to  the  carbon 
and  sine  rods  of  the 
battery  the  bell  will 
ring.  If  the  battery 
is  used  for  some  time  the  liuc  will  <i 
for  it  is  acted  on  by  the  sal  ammoniac,  fan 
ing  line  sulphate,  which  goes  into  the  « 

The  First  Battery.    The  first  electric  bttt^cT 
was   mode   by    Aleasandro   Volta,  an  ItalisB 
physicist.    It  consisted  of  disks  of  Bns  utd 
copper  arranged  in  paiifi,  and  upon  each  p>)r 
of  disks  a   piece  of  moistened  paper.    "Ot      i 
disks   and  paper   thus   formed  a  pik  lAiA      i 


ELECTRIC  BATTEBY  19 

looked  somewhat  like  e,  round  stick.  An 
electric  ehock  could  be  obtained  from  the  pile 
ot  diaka.  This  battery  waa  called  VoUa's  pile; 
it  was  also  sometimes  called  the  electric  ttick. 
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Volta  also  made  a  battery  of  zinc  and  copper 
strips  placed  in  dilute  sulphuric  acid;  a  num- 
ber  of  pairs  of  such  strips  were  used,  each 
pair  being  in  a  glass  tumbler  containing  a  por- 
tion of  the  acid  solution.  This  battery  was 
called  the  crown  ol  cups. 

How  a  Battery  Worka.  The  working  of  an 
electric  battery  can  be  best  understood  by  a 
study  of  a  simple  cell  made  like  Volta's  crown 
of  cups.  A  strip  of  zinc  and  a  strip  of  copper, 
if  placed  in  contact  in  air,  would  each  become 
electrically  chained,  the  linc  having  a  positive 
and  the  copper  a  negative  charge.  If  the  two 
■trips  are  placed  la  dilute  sulphuric  acid, 
hydrogen  from  the  acid  goes  to  the  copper 
atrip.  The  hydrogen  carries  a  positive  charge 
and  gives  this  charge  to  the  copper;  the  re- 
maining part  of  the  acid  goes  to  the  zinc, 
giving  the  linc  a  negative  charge.  Thus  by 
the  action  of  the  acid  the  copper  becomes 
pooitively  charged ;  the  zinc,  negatively  charged. 
If  the  two  strips  are  connected  by  a  conductor 
vf  electricity,  such  as  a  copper  wire,  the  electric 
cfaargea  flow  along  the  wire,  the  positive  charge 
flowing  from  copper  to  sine,  the  negative  cbar^ 
from  line  to  copper.  The  action  of  the  acid 
continually  renews  the  charges  on  the  copper 
and  the  sine,  and  a  current  continues  to  flow 
^mg  the  wire.  (See  illustration,  "A  Simple 
Electric  Battery,"  page  1980.) 

Since  the  positive  charge  flows  from  the  cop- 
per through  the  wire,  the  copper  is  the  positive 
eUctrode,  or  the  positive  pole,  of  the  battery. 
Since  the  positive  charge  is  carried  from  the 
line  through  the  liquid  to  the  copper,  and 
■ncc  when  nnc  and  copper  are  placed  together 
in  sir  the  nnc   becomes   positively   charged 
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simply  by  its  contact  with  the  copper,  the 
line  is  the  positive  plate.  During  the  action 
of  the  battery  the  zinc  is  being  continually 
eaten  away  by  the  acid,  forming  zinc  sulphate, 
which  can  be  obtained  as  a  white  powder  by 
evaporating  the  liquid.  It  is  the  action  of  the 
acid  upon  the  metal  plates  which  produces  the 
electric  current.  Chemical  energy  is  therefore 
changed  into  electrical  energy. 

PolariMtion.  The  hydrc^en  which  collects 
on  the  capper  in  the  simple  voltaic  cell  is 
necessary  to  the  workii^  of  the  cell  in  order 
to  give  the  copper  a  positive  charge,  but  if  the 
hydrogen  remains  on  the  copper  it  hinders  the 
flow  of  the  current.  This  action  of  the  hydro- 
gen is  called  polarization.  Polarization  is  due 
to  the  resistance  which  the  hydrogen  offers  to 
the  passage  of  the  current  and  to  an  electro- 
motive force  which  the  hydrogen  produces, 
opposing  the  main  electromotive  force  of  the 
battery. 

A  storage  battery  requires  a  current  from 
some  outside  source,  changing  the  plates  and 
the  liquid  in  the  cell  by  electrolysis  before  it 
is  ready  to  deliver  any  considerable  amount  of 
electrical  energy  (see  Electroi,ysis)  .  Storage 
batteries  are  sometimes  called  secondary  bat- 
teries. Batteries  that  do  not  require  the  action 
of  an  electric  current  upon  them,  but  are  ready 
as  soon  as  the  materials  are  put  together  to 
deliver  current,  are  called  primary  batteriex. 
Primary  batteries  cannot  be  charged  by  an  elec- 
tric current  as  can  storage  batteries,  but  can 
be  renewed  only  by  renewing  the  liquid  or  the 
positive  plate,  or  both. 

Primary  batteries  are  of  two  kinds:  first, 
those  that  do  not  polarise  and  therefore  will 
deliver  current  at  constant  strength  for  a  long 
time;  second,  those  that  polariie  and  therefore 
can  deliver  current  for  a  short  time  only,  after 
which  the  circuit  must  be  open  so  that  the 
batteiy  can  recover.  The  first  kind  are  called 
closed-arcidt  batteriea,  because  the  circuit  can 
be  kept  closed  for  a  long  time ;  the  second  kind 
are  called  open-circuit  batteries,  because  ths 
circuit  must  be  open  most  of  the  time.  In 
most  closed-circuit  batteries  the  plates  would 
waste  away  it  the  circuit  were  left  opea  An 
open-circuit  must  be  made  of  such  materials 
that  the  plates  will  not  waste  away  when  the 
circuit  is  open.  The  most  important  closed- 
circuit  batteries  are  the  gravity,  Danietl  and  the 
Edison-Lalande  cells. 

The  Gravity  Cell.  Polarization  is  prevented 
in  the  ffravity  cell  by  placing  the  copper  in  & 
solution  of  copper  BulpbB.te.   T^v^  uik  S&  i^  «. 
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aolution  of  sulphuric  acid.  Hydrogen  is  Bet 
free  by  the  actioo  of  the  acid  on  the  line,  as  in 
the  simple  vol- 
taic  cell,  but 
when  the  hydn>- 
gen  ions  reach 
the  copper  sul- 
phate they  ex- 
change places 
with  copper  ions 
<seeIoN).  These 
copper  ions  go  to 
the  copper  plate, 
carrying  positive 
charges.  Copper 
is  thus  added  to 
the  copper  plate, 
makii^  it  heavier 


but  ii 
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terfering  with  the 
current.  The 
copper  and  cop- 
per sulphate  are  placed  in  the  bottom  of  a 
gla»  jar,  the  sine  and  sulphuric  acid  above 
the  copper  sulphate. 

Gravity  aids  in  keeping  the  liquids  separate, 
the  copper  sulphate  aolution  being  heavier  than 
the  sulphuric  acid  solution.  A  gravity  cell  can 
be  set  up  simply  by  placing  the  copper  plate  in 
the  bottom  of  the  jar  and  the  sine  plate  near 
the  top,  placing  some  crystals  of  copper  sul- 
phate in  the  jar  and  filling  it  with  water.  It 
is  a  number  of 
hours  after  the 
cell  thus  set  up 
is  placed  on  a 
closed  circuit  be- 
fore it  is  ready  to 
give  a  strong  cur- 
rent, but  it  will 
then  furnish  cur- 
rent for  a 
ber  of 
The  only 
lion  necessary  is 
to  keep  the  jar 
tilled  with 
and  add  copper 
sulphate    crj'stuls 

color  disappears.  A  small  quantity  of  sulphuric 
acid  is  formed  by  the  action  of  the  copper 
sulphate,  which  works  its  way  up  to  the  linc. 
The  action  of  the  cell  is  then  the  same  as  that 
described  above. 
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Other  Cells.  The  so-called  DameU  cell  is 
made  of  the  same  materials  as  the  gravity  cell, 
the    liquids   being 
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separated  by 
ous  cup.  Gravity 
cells  are  used  in 
shortrjiataoce  teleg- 
raphy and  in  block 
signaling. 

In  the  Edison- 
Lalande  cell  the 
negative  plate  is 
made  of  copper 
oxide.  The  hydro- 
gen which  comes  to 
this  plate  when  the 
cell  is  working  is 
disposed  of  by  com- 
bining with  the  oxy- 
gen of  the  copper 
oxide  so  that  the 
cell  does  not  polar- 
ize. This  cell  will 
work  on  either  open- 
or  closed-circuit.  ';)  Carbon, 

The    Bunsen   bat-  with  sal  ammonlBC. 
tery    is    a    form    of       \^\  ^{"^y.      ^aaagantm 
closed -circuit   bat-  dioxide. 
tery  formerly  used  but  now  replaced  by  the 
cells  mentioned  above.    The  Grove  cell,  which 
preceded  the  Bunsen  cell,  consisted  of  a  sine- 
plate  in  sulphuric  acid  and  a  platinum  plate  ina 
nitric  acid,  one  of 
the  liquids  being 
in  a  porous  cup. 
Bunsen    and 
Cooper,    working 

ently,  improved 
this  cell  for  prac- 
tical purposes  by 
using  carbon  in 
place  of  plat- 
inum.   The  nitnc 

polarization  hy 
drogen  combimng 
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i  the  oxygen  of  the  add  and  U 
ing  water  instead  of  collecting  on 

Of  open-circuit  cells  the  dry  cell  and  tl»* 
LeClanche  cell  arc  the  most  important.  T^ 
outside  of  a  dry  cell  is  a  line  cup  which  fontf 
the  zinc  plate  of  the  cell  and  at  the  same  tinf 
contains  the  other  elements  of  the  oetl.  Wi^ 
the  zinc  cup  is,  first,  a  poroua  Bubrtanw  n^      j 
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toining  a  eolution  of  eal  ammoniac,  next  some 
manganese  dioxide  in  the  form  of  a.  black 
powder,  and  within  this  a  strip  of  corboa.  The 
gal  ammoniac  acts  on  the  sine  when  the  cell 
ia  producing  a  current.  The  manganeie  dioxide 
is  a  depolarizer  which  slowly  removes  the 
hydrogen  from  the  carbon  after  the  cell  has 
polariied.  The  Le  Clanch£  cell  consists  of  cine 
and  carbon  plates  in  a  solution  of  sal  amiiio- 
niac.  B££. 

ELECTRIC  BELL,  a  bell  that  ia  rung  by 
electric  energy.  The  door  bell  is  the  most 
common  illustration  of  bells  of  this  type.  The 
apparatus  consists  of  an  electromagnet  g,  an 
armature  b,  to  which  the  clapper  is  attached,' 
aspringthat  « 

ahes  against 
:,  and 
the  gong  d.  The 
batteiy  is  usually 
placed  in  the 
basement  and  the 
wires  connect  it 
with  the  push 
button  at  the 
door,  which  is  it- 
■  elf  connected 
with  the  bell. 
When  the  button 
is  pushed  the  cir- 
cuit is  completed 
and  the  current 
flows    along    the 


the  e 


plained  In  the 


the  coils  S8,  magnetising  the  core.  The  mag- 
net attracts  the  armature  b  and  causes  the 
clapper  to  strike  the  gong.  This  movement 
removea  the  spring  from  contact  with  the 
■crew   and   breaks   down   the    circuit,   eo   that 
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the  armature  is  released  and  moves  back  to 
ita  former  position,  which  brings  the  spring  in 
contact  with  the  screw  and  again  closes  the 
circuit,  so  that  the  bell  continues  to  ring  as 
long  as  the  pressure  on  the  button  ia  main- 
tained. Any  number  of  bells  connected  with 
the  circuit  may  be  rung  by  the  same  push  but- 
ton. 

When  electric  bells  get  out  of  order  the 
trouble  ia  likely  to  be  with  the  battery,  which 
ia  weak.  If,  however,  the  battery  proves  to  be 
in  good  condition  one  should  look  at  the  adjust- 
ment of  the  screw  with  the  spring  c.  Con- 
tinuous u^e  may  jar  the  screw  out  of  position 
so  that  the  spring  fails  to  make  connection  with 
it.  A  slight  turn  of  the  screw  is  all  that  is 
necessary  to  set  matters  right.    See  Elbctbo- 

Consult  White's  Eleetrio  Bel>,  Alarmt  and 
Bignaling  Syttem*. 

ELECTRIC  EEATIHG.  The  production  of 
beat  by  electricity  depends  on  the  fact  that 
materials  of  high  resistance  are  heated  to  a 
higher  temperature  by  an  electric  current  than 
materials  of  low  resistance.  This  is  shown  by 
the  fact  that  the  wires  in  an  electric  water 
heater  or  an  electric  toaster  become  red  hot, 
while  the  copper  wires  which  conduct  the  cui^ 
rent  to  the  heater  are  scarcely  warmed.  Both 
wires  cany  the  same  current,  but  one  having 
much  greater  resistance  than  the  other  is  heated 
to  a  much  higher  temperature.  For  the  same 
current  the  quantity  of  heat  produced  in  a 
given  time  is  proportional  to  the  reaiatanoe; 
the  temperature  can  be  regulated  by  adjusting 
the  resistance.  Electric  heaters  for  street  cars 
and  for  houses  are  adjusted  to  produce  suffi- 
cient heat  to  warm  the  air,  but  not  to  ao  high 
a  temperature  as  that  required  for  cooking. '~. 


LECTRICITY,  c  Ick  (m'  ;  If,  the 
sgency  which  is  known  to  people  through  a 
Varied  of  efiects  commonly  called  electrical. 
Ilie  action  of  electricity  is  well  understood, 
but  very  little  is  known  of  ita  nature.  We 
faiow  well  irtiat  it  does,  but  not  what  it  is. 


The  world  has  been  more  Ihan  2,500  years 
in  securing  ita  present  knowledge  of  electricity 
and  electrical  effects,  and  nearly  all  of  our 
knowledge  has  come  to  us  within  a  period  of 
300  years.  Indeed,  it  can  be  said  that  the 
practical  application  of  eleclni^iX,^  \a  ^Ca%  Ti»eA& 
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of  mankind  is  to  a  remarkable  extent  a  devel- 
opment within  the  memory  of  men  yet  living. 

About  700  B.C.  a  very  wise  Greek  named 
Thales  discovered  that  a  piece  of  amber  rubbed 
with  cloth  possessed  the  power  of  attracting 
feathers,  pieces  of  paper  and  other  light  bodies 
to  it.  Probably  other  men  of  that  early  day 
noted  the  same  phenomenon,  but  we  only 
know  that  Pliny,  who  died  a.  d.  114,  left  the 
next  recorded  experiments  in  the  same  direc- 
tion. He  knew  of  the  loadstone  and  likened  it 
to  the  amber,  but  did  not  guess  there  could 
be  a  connection  between  the  two.  An  English- 
man named  Gilbert,  who  died  in  1603,  gave  the 
world  the  name  electricity.  Very  properly  he 
gave  credit  to  the  early  Greek  who  left  re- 
corded experiments  with  amber.  The  Greek 
name  for  amber  is  electron,  so  Dr.  Gilbert  gave 
the  name  electricity  to  the  phenomena  which 
the  crude  experiments  of  the  day  produced. 
The  student  who  reads  in  this  work  something 
of  the  lives  of  Isaac  Newton,  Volta,  Faraday 
and  Davy  will  learn  of  the  various  discoveries 
and  inventions,  each  of  which  brought  the 
world  one  step  nearer  to  present-day  electrical 
knowledge.  It  would  be  desirable  to  learn  also 
that  it  was  Benjamin  Franklin  who  proved  to 
the  world  that  lightning  and  electricity  are 
identical  in  meaning. 

Through  the  later  discoveries  of  Lord  Kelvin 
(Sir  William  Thomson),  Morse,  Gray,  Bell, 
Edison,  Marconi  and  others,  we  begin  to  be- 
lieve that  the  world  has  reached  really  the 
electrical  age,  although  beyond  any  doubt  we 
are  yet  on  the  threshold  of  electrical  discoveries 
and  their  applications. 

To-day,  with  electricity  we  light  our  houses; 
illumine  our  streets;  cook  food;  run  trolley 
cars  at  sixty  miles  per  hour  and  heavy  passen- 
ger trains  at  nearly  as  great  a  speed;  lift  im- 
mense weights;  tunnel  through  solid  rock;  heal 
the  sick;  talk  over  distances- of  3,000  miles  and 
send  messages  even  farther  through  the  air 
without  wires.  To  secure  these  great  benefits 
electricity  is  harnessed  and  applied  to  its  task 
through  proper  machinery  by  which  it  is 
brought  to  the  place  where  work  is  to  be  per- 
formed. 

To  understand  something  of  its  wonderful 
properties  we  must  know  that  electricity  will 
travel  through  or  along  certain  substances,  but 
will  not  traverse  other  substances.  The  various 
electrical  effects  were  formerly  classified  under 
the  headings  of  static,  or  frictional,  electricity, 
and  current  electricity.  A  better  classification, 
in  view  of  the  present-day  theory  is: 


(1)  Electrical  effects  upon  nonconductors  or 
very  poor  conductors  of  electricity : 

(2)  Electrical  effects  upon  conductors; 

(3)  Electrical  effects  in  8i>ace. 

Conductors  and  Nonconductors.  Any  sub- 
stance, such  as  copper,  through  which  elec- 
tricity flows  freely  is  called  a  good  conductor 
of  electricity.  Any  substance  through  which 
electricity  under  ordinary  conditions  does  not 
flow  at  all  is  called  a  nonconductor,  or  an  insu- 
lator. Glass  is  practically  a  nonconductor. 
A  substance  through  which  electricity  flows 
with  great  difficulty  is  a  poor  conductor  of 
electricity.  A  wet  trolley  pole  is  an  example; 
if  the  wire  were  to  touch  the  wet  pole  a  weak 
current  of  electricity  would  flow  along  the  pole 
to  the  ground.  On  the  other  hand,  if  the  pole 
were  dry  it  would  not  conduct  the  electric 
current. 

Electrical  Effects  upon  Nonconductors.  Sudi 
effects  as  are  noted  below  are  familiar  to  us  in 
every-day  experience.  Stroking  the  fur  of  a 
cat  causes  a  crackling  sound  and  the  hairs  to 
be  attracted  by  the  hand.  When  a  person 
walks  across  a  carpet  on  a  cold  day  his  hodj 
becomes  electrically  charged  and  a  spark  paflses 
if  the  hand  is  brought  near  a  metal  objed 
such  as  a  gas  jet.  By  rubbing  briskly  with  a 
flannel  cloth  a  rubber  comb  or  penholder  may 
be  easily  electrified,  so  that  it  wiU  attract  li^ 
objects  such  as  bits  of  paper. 

When  any  two  objects  of  different  material 
are  rubbed  together  or  merely  placed  in  coo- 
tact  each  becomes  electrically  charged  and  the 
charges  remain  on  the  objects  when  they  am 
separated.    The  two  charges  thus  produced  aefc^ 
in  opposite  ways.    This  may  be  shown  in  th^ 
following  manner:    A  small  piece  of  pith 
as  may  be  found  in  a  com  stalk  is  rolled  into 
ball  and  suspended  by  a  thread.    A  rubber 
holder  or  a  rod  of  hard  rubber  is  then 
fied  by  rubbing  it  with  a  woolen  doth.    If 
penholder  is  then  held  near  the  pith  ball 
ball  is  first  attracted  to  the  penholder, 
touches  it  and  takes  up  part  of  the 
charge.    It  then  flies  away  from  the  penhoMfl^sr 
The  pith  is  now  repelled  by  the  rubber 
attracted  by  the  cloth.     The  doth  and 
rubber  each  has  an  electric  charge.   One 
attracts  the  charge  on  the  pith  ball,  and 
other  repels  it.    Any  electrical  charge  thasfe  M 
repelled  by  the  charge  on  the  penholder  ii  ^^ 
tracted  by  the  charge  on  the  woolen  doA*   ^ 
electrical  charge  of  the  same  kind  as  the  <fB0 
on  the  rubber  penholder  is  called  a  ntgt^ 
charge.    Any  charge  of  the  same  kind  u  d* 
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i  on  the  woolen  cloth  is  called  a  poniive 
rge.  Whenever  any  object  is  electrified  it 
I  either  a  positive  or  a  negative  charge. 
'(Then  two  unlike  charges,  a  negative  and  a 
dtive,  are  separated  by  an  air  space,  they 
ract  each  other.  The  air  resists  this  action 
i  tries  to  hold  the  charges  apart.  If  the 
Faction  becomes  strong  enough  to  overcome 

resistance  of  the  air  a  spark  passes,  which 
a  discharge  through  the  air.  A  stroke  of 
itning  is  a  series  of  such  discharges  in  the 
uds  or  between  a  cloud  and  the  earth.  A 
charge  through  the  air  is  always  accom- 
lied  by  heat  and  light.    In  such  a  discharge 

electricity  is  for  an  instant  in  motion. 

Two  charges  of  the  same  kind  repel  each 

ler.    Two  pith  balls  charged  from  a  nibber 

I  and  suspended  by  threads  repel  each  other, 

lause  they  have  charges  of  the  same  kind. 

e  human  body  may  be  electrified  if  one 

nds  on  hard  rubber  or  other  insulating  ma- 

ial  and  touches  one  knob  of  an  electrical 

chine  in  operation.    The  hair  then  bristles 

,  because  all  the  hairs  have  the  same  kind 

charge  and  these  charges  repel  each  other. 

To  sum  up:     Electrical  effects  upon  non- 

iductors  consist  of: 

1)  Electrical    charges    at    rest — the    charges 

ig  of  two  kinds,  positive  and  negative,  two 

ke  charges  attracting  each  other  so  that  a 

In  is  produced  In  the  space  between  them ; 

)  Electrical  charges  In  violent  motion — that 

discharge  through  air  or  some  other  poorly 

ictlng   substance,    the   discharge   being  ac- 

uiled  by  heat  and  light. 

ctrical  Effects  upon  Conductors.     If  an 

which  is  a  good  conductor  of  electricity 

«  an  electric  charge,  the  charge  distrib- 

lelf  over  the  entire  surface  of  the  object. 

pper  wire  receives  an  electric  charge  at 

I  the  charge  flows  along  the  wire  until 

tributed  along  its  entire  length.    This 

00  quickly  that  it  is  practically  in- 

)UB.    On  the  other  hand,  if  a  glass  rod 

a  charge  at  one  end  the  charge  re- 

that  end.    An  electric  charge  cannot 

I  a  glass  rod,  but  remains  on  that 

le  rod  which  first  receives  it.    One 

g^asB  rod  may  be  charged  and  the 

uncharged,  but  it  is  impossible  to 

end  of  a  metal  rod  without  the  en- 

oming  charged.    This  is  the  differ- 

n  conductors  and  nonconductors. 

ie  conductor  such  as  a  copper  wire 

ontive  charge  at  one  end  and  a 

rge  at  the   other  end,   the   two 

og   along   the    wire    in   opposite 


directions  tend  to  neutralise  each  other.    1 
if  the  two  knobs  of  an  electric  machine  are  < 
nected  by  a  copper  wire  there  is  a  flow 
electricity  along  the  wire  which  is  practice 
instantaneous,  and  the  machine  is  discharg 
During  the  discharge  there  is  a  current 
electricity  lasting  only  a  small  fraction  of 
second.    If  the  positive  and  negative  charge 
at  the  ends  of  the  wire  could  be  renewed  s 
rapidly   as   the   discharge   takes   place,   ther 
would  be  a  continuous  flow  of  electricity  aloni 
the  wire — a  real  electric  current.    This  could 
be  done  by  continuing  to  turn  the  handle  of 
the  electric  machine,  but  it  would  not  be  a 
practical  method;  the  current  produced  by  the 
electric  machine  is  too  small.    There  are  two 
practical  devices  that  can  be  used;  they  are 
the  electric  battery  and  the  dynamo.    Either 
of  these  when  properly  connected  to  the  ends 
of  the  wire  furnishes  a  continual  supply  of 
positive  electrification  at  one  end  of  the  wire 
and  negative  at  the  other  end.     These  two 
kinds  of  electrification  flow  along  the  wire  in 
opposite  directions,  neutralizing  each  other. 

Definition.  An  electric  current,  then,  con- 
sists of  a  continuous  flow  of  positive  electrifica- 
tion in  one  direction  and  negative  electrifica- 
tion through  the  same  conductor  in  the  oppo- 
site direction.  The  direction  in  which  the 
positive  charge  flows  is  always  taken  as  the 
direction  of  the  current. 

What  Is  Electricity?  The  best  answer  that 
can  be  given  to  this  question  is  to  state  clearly 
what  scientists  generally  believe  electricity  to 
be — ^in  other  words,  to  state  the  modem  theory 
of  electricity.  It  must  be  remembered  that 
scientists  are  every  year  discovering  important 
new  facts  regarding  electricity  and  that  new 
discoveries  may  change  the  theory.  With  this 
understanding,  we  shall  proceed  to  state  the 
modem  theory,  known  as  the  electron  theory, 
as  if  it  were  proven  so  completely  that  it  could 
never  be  questioned. 

Before  the  discovery  of  electrons  an  atom 
was  supposed  to  be  the  smallest  particle  of 
matter.  Atoms  are  so  small  that  no  micro- 
scope makes  them  visible;  they  combine  to 
form  molecules,  and  a  molecule  is  therefore 
larger  than  an  atom.  Yet  molecules  are  so 
small  that  it  takes  millions  of  molecules  of  air 
to  fill  an  ordinary  thimble.  It  would  take 
about  two  and  one-half  million  atoms  of  mer- 
cury to  make  a  row  one  inch  long.  If  we  write 
the  figure  4  followed  by  twenty-six  zeros,  we 
would  have  approximately  the  number  of  molA- 
cules  of  hydrogen  that  wouVd  ^^rev^  oi>ft  ie^^^N 
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How  Electricity  Is  Produced.  An  electric 
discharge  in  air,  an  electric  spark,  may  be  pro- 
duced by  an  electric  machine,  an  induction 
coil,  or  a  transformer.  In  nature  such  a  dis- 
charge occurs  in  lightning.  An  electric  current 
is  produced  either  by  an  electric  battery  or  a 
dynamo.  These  devices  do  not  in  reality  pro- 
duce electricity,  for  the  electricity  is  present  all 
the  time.  They  merely  set  the  electricity  in 
motion,  or  produce  an  electrical  tension,  or 
force.  Electricity  in  motion  possesses  energy; 
henc€  these  devices  produce  electrical  energy. 
Energy  in  some  other  form  is  always  consumed 
by  these  electrical  devices  to  make  up  for  the 
electrical  energy  which  they  give  out.  For 
example,  a  dynamo  must  always  be  run  by 
some  form  of  mechanical  power  such  as  a  steam 
engine;  hence  a  dynamo  uses  mechanical  en- 
ergy and  gives  out  electrical  energy. 

How  Electricity  Stores  Energy.  It  is  com- 
monly believed  that  electricity  can  be  stored. 
This  is  an  error.  Though  electricity  itself  can- 
not be  stored,  it  can  be  used  to  store  energy 
and  this  stored  energ>'  can  be  made  to  produce 
an  electric  current.  This  is  accomplished  by 
means  of  a  storage  battery. 

Electricity  as  a  Cause  of  Death.  With  the 
increasing  use  of  electric  currents  deaths 
caused  by  contact  with  "live  wires"  have  be- 
come increasingly  frequent.  It  is  w^ell  to  know 
the  cause  and  the  means  of  preventing  such 
accidents. 

The  human  body  to  a  certain  extent  is  pro- 
tected from  electric  shock  by  its  high  resist- 
ance. The  resistance  of  the  body  is  much 
greater  when  the  skin  is  dry  than  when  it 
is  moist;  therefore,  it  is  safer  to  handle  an 
electric  wire  with  dry  hands  than  with  moist 
hands.  Careful  tests  have  shown  that  the  re- 
sistance of  the  body  may  be  as  high  as  4,000 
ohms  when  the  skin  is  perfectly  dry,  and  as 
low  as  500  ohms  when  the  skin  is  thoroughly 
moistened.  The  average  resistance  of  the 
human  body  is  probably  about  1,200  ohms. 

Alternating  current  is  more  dangerous  than 
direct  current  for  the  reason  that  the  injurious 


effect  is  due  chiefly  to  the  shock  caused  by  the 
changing  of  the  current.  With  direct  current 
the  shock  is  felt  only  at  the  instant  of  starting 
and  of  stopping  the  current.  See  Current, 
Electric,  subheads  Direct  Current ;  Alternating 
Current, 

The  voltage  that  will  destroy  life  depends  on 
various  conditions,  but  it  is  fairly  well  estab- 
lished that  no  human  being  can  withstand  an 
alternating  electromotive  force  of  1,500  volts 
of  ordinary  frequency.  Three  hundred  volts 
alternating  have  been  known  to  produce  death. 
It  must  not  be  inferred  that  it  is  safe  to  toy 
with  lower  voltages  than  those  mentioned. 
Lower  voltages  may  produce  severe  bums  and 
other  injurious  efifects. 

The  cause  of  death  by  electric  shock  is  gen- 
erally believed  by  medical  authorities  to  be 
the  action  of  the  current  on  the  hjeart,  produc- 
ing contraction  of  the  fibers  of  that  organ,  re- 
sulting in  stopping  the  circulation.  The  ner\'- 
ous  system  dies  as  a  result  of  anaemia  follow- 
ing the  sudden  arrest  of  the  circulation  of  the 
blood.  Death  may  also  be  due  to  asphyxia  if 
the  current  passes  only  through  the  brain  and 
upper  portion  of  the  spinal  cord,  arresting  only 
the  action  of  the  nerve  centers  which  control 
breathing.  Death  by  electricity  is  not  instan- 
taneous, but  the  experience  of  persons  who 
have  been  rendered  unconscious  by  electric 
shock  and  have  recovered  indicates  that  it  is 
not  painful. 

Emergency  Directions.  The  treatment  in 
case  of  severe  electric  shock  consists  in  keep- 
ing the  body  warm  by  \vrapping  it  in  warm 
blankets  or  clothing  and  applying  heat  by  some 
means,  such  as  hot  water  bottles  to  the  feet, 
and  using  artificial  respiration  as  in  a  case  of 
drowning.  If  the  patient  when  found  is  still 
touching  the  wire,  it  is  not  safe  to  touch  his 
body  or  the  wire  with  the  bare  hands.  He 
should  be  pulled  away  from  the  wire  by  the 
clothing  or  the  wire  may  be  torn  from  his 
grasp  with  a  dry  stick.  With  a  thick  leather 
glove  on  the  hand  it  is  safe  to  take  hold  of  the 
body  or  the  wire,  if  the  glove  is  dry.       e.b.b. 


Uses  of  Electricity 


Electricity  has  become  our  willing  and  ready 
servant.  Within  the  last  half  century  the  dis- 
coveries of  new  powers  of  this  remarkable  force 
and  the  invention  of  machines  for  utilizing 
these  powers  have  constituted  some  of  the 
greatest  wonders  in  the  world  of  science.  The 
fiist   important   application   of   electricity   to 


practical  service  was  in  the  operation  of  the 
telegraph  in  1844  (see  Telegraph).  The  in- 
vention of  other  devices  was  slow  until  about 
1880,  but  since  that  time  these  inventions  have 
increased  rapidly,  both  in  number  and  variety. 
The  uses  of  electricity  are  so  many  that  it  \a 
nearly    impossible    to    euwia^\^\i^   \>ftevsi.     '^ 
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gradually  has  thij  subtle  force  extended  iU 
sway  over  civiliiation  that  there  is  scarcely  an 
industry  that  does  not  depend  upon  electricity 
or  is  not  modified  by  it. 

The  larger  uses  of  electricity  are  described  in 
special  articles  referred  to  below.  It  is  the  pur- 
pose of  this  article  to  call  attention  to  a  num- 
ber of  minor  uses  that  are  not  so  well  known, 
but  which  are  practically  within  the  reach 
of  all. 

Household  Economy.  The  application  of 
electric  energy  to  the  operation  of  machinery 
enables  the  housewife  to  change  what  was  for- 
merly drudgery  into  a  delightful  occupation. 
The  electric  motor,  which  can  be  installed  at 
slight  expense 
and  operated  by 
attaching  it  to  an 
electric  light 
socket,  runs  the 
sewing  machine, 
the  washing  ma- 
chine, wringer 
and  the  vacuum 
cleaner.  The  ap- 
plication of  elec- 
tric energy  to 
the  production  of 
heat  (see  Eizc-  '=  '■*"'"^- 
TRic  Heating)  and  the  invention  of  innumer- 
able devices  for  household  use  make  house- 
keeping a  pleasure  and  enable  the  wife  and 
mother  to '  devote  time  and  energy  saved 
by  these  devices 
to  recreation  and 
culture.  First 
among  these  con- 
veniences may  be 
mentioned  the 
electric  i 
which  is  heated 
by  the  passage  of 

.  E1.BCTRIC   TOASTER 

Attach  the  cord  to  the  lamp  socket 

a  few  minutes  the  iron  is  ready  for  use. 

I  of  the   electric  toaster,   of   which 


AN  OVBNBTTB 

^ there  are  numerous  types,  the  toast  for  break- 
'.   can  be  made  at   the  table   and   served 
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hot.  The  toast«r  shown  here  can  be  used 
for  beatii^  other  articles,  as  well.  The  heat- 
ing coils  are  in  the  box  and  are  shown  by 
the  shading  below  the  wires.  The  ovenette  is 
a  small  electric  oven.  The  part  a,  showD  in 
the  illustration,  sets  over  b,  triiich  contains 
the  heating  coils.  This  little  device  is  as  effi- 
cient for  its  purpose  as  the  large  oven  of  a  gas 
or  coal  range.  But  perhaps  the  most  imique 
device  is  the  nur- 
sery milk  warmer, 
shown  herewith. 
By  setting  the 
bottle  in  the  coil  j 
the  milk  is  e 
wanned  at 
hour  of  the  day  | 
or  night. 
these  devices  add  I 
electric  coffee  1 
pots,  percolators, 
stoves  and  grills, 
and  it  is  readily 
seen  that  the 
electric      current  ^^£^.2^^°^ 

,      ,  WARMER 

can  be  made  to 

perform  a  great  variety  of  household  duties. 

Blectiicltr  on  the  Farm.  Wherever  tfie 
farmer  con  procure  electric  energy  he  can  use 
it  to  the  saving  of  time  and  expense,  by  the 
use  of  the  electric  motor  to  run  the  wash- 
ing machine  and  wringer,  the  chum  and 
the  sewing  machine  for  the  mistrew  of  the 
home;  by  using  the  same  motor  to  turn  bis 
grindstone,  run  his  feed  grinder  and  any  other 
machine  about  the  buildings.  AnotJter  and 
equally  valuable  use  of  the  electric  cuirent  on 
the  farm  is  for  the  production  of  electric  li^t. 
Tlie  fanner  may  c4)tain  his  current  from  aome 
electric  company  by  running  wires  from  the 
nearest  point  on  their  cables  to  his  premises, 
or.  if  he  has  a  water  power  site  on  his  land, 
by  installing  a  private  djrnamo.  However,  Uie 
former  plan  is  the  less  expensive. 

Electricity  and  War.  The  War  of  the  Na- 
tions led  to  uses  of  electricity  never  before 
attempted.  All  aeroplanes  depend  upon  elec- 
tricity for  ignition.  Electric  searchli^ts  and 
range  finders  are  controlling  factors  in  artilleij 
fire.  The  largest  guns  are  often  aimed  by 
directions  given  by  officers  far  removed  from 
the  gunnera,  and  they  are  fired  by  the  use  of 
the  electric  current  instead  of  the  old  method 
□f  percussion.  Without  the  atdage  batteiy  to 
supply  power  the  submaiine  would  be  unable  . 
to  operate.     Without  the  use  td  < 
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modem  methods  of  warfare  would  have  to  be 
almost  entirely  changed. 

Electiidty  in  Medicine.  The  beneficial  ef- 
fects of  electricity  in  stimuUting  the  nerve 
cells  and  thus  securing  greater  activity  in  the 
various  organs  and  tissues  of  the  body  has 
long  been  known,  but  the  use  of  electric  energy 
in  medicine  has  been  extended  far  beyond 
this  limit.  In  surgery  it  is  used  to  destroy 
tumors  and  diseased  tissue,  for  removii^  birth- 
marks and  superfluous  hair  and  for  cauterizing 
wounds.  Besides  these  uses  there  are  others 
peculiar  to  the  X-ruy,  which  are  described  un- 
der the  title  Roentgen  Rays.  w.f.R. 

Consult  Burns'e  Eleclrio  Motor:  Buma's  Alter- 
noHna  Currmtt  BlmpUfled;  Durgln's  BleclrUHty, 
f(*  HUtorj/  ond  Develop iiient ;  CompbeU'a  Pria- 
cipht  o!  EltctrifMv;  Mlllikan's  Practical  Let- 
*on*  in  Electricity. 

RclMted  Sobjeeta.  The  above  article  with  lis 
numerous  subtitles  does  not  much  more  than  lay 
the  foundation  for  the  treatment  given  to  elec' 
trldty  In  these  volumes.  The  following  articles 
win  be  of  Interest  In  this  connection : 
Armature  Rleclroscope 

Cathode    Rays  Klectrotyplng 

Crookes  Tubes  Faraday.  Michael 

Current  Galvanic   Battery 

Davy.  Sir  Humphry         Galvanism 
Dielectric  Galvanometer 

Dynamo  Induction.  Electric 

Eidlson.  Thomas  A.  Induction  Coll 

Electric  Battery  Insulator 

Electric  Bell  Kilowatt 

Electric  Heating  Lightning; 

Electric  Ught  Locomotive  (subhead 

Electric  Machine  Electric    Locomotive) 

Electric  Meter  Magnet  and  Magnietlsm 

Electric  Motor  Marconi,  Gugllelmo 

Electric  Railway  Ohm 

Electric  Welding  Roentgen  Rays 

Electrochemistry  Storage  Battery 

Electrocution  Telegraph 

Electrode  Telephone 

Blectrolyala  Thermoelectricity 

Electromagnet  Vacuum  Cleaner 

Electromagnetic  Theory   Volt 

of  Ught  Volta,  Alessandro 

Electromagnetlem  Voltaic  Pile 

Electrometer  Watt 

Electromotive   Force        Wireless  Telegraph 
Electroplating 

ELECTRIC,  elek'trik,  LIGHT,  a  light  pro- 
dtieed  by  an  electric  current,  a  development 
of  the  latter  part  of  the  nineteenth  century. 
Few  people  realise  the  extent  to  which  electric 
li^t  has  changed  the  face  of  the  earth,  within 
the  memory  of  fully  one-third  of  the  people 
yet  living  in  the  highly-civiliied  nations.  Early 
in  the  nineteenth  century  men  carried  lanterns 
to  find  their  way  along  city  streets  at  night; 
laler,  illuminating  gas  was  hailed  as  a.  great 
iiDI»oveiaent,  and  prophets  were  dreaming  of 
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the  time  when  a  city  might  be  as  light  by  night 
as  by  day. 

The  electric  machine  produces  a  flash  of  light 
which  lasts  only  a  fraction  of  a  second.  This 
(act  led  inventors  in  the  first  decade  of  the 
nineteenth  century  to  seek  a  means  of  pro- 
ducing a  steady  electric  light.  The  earliest  at- 
tempt that  gave  even  a  faint  promise  of  suc- 
cess was  that  of  Sir  Humphry  Davy,  who 
with  a  battery  of  hundreds  of  cells  produced 
an  electric  arc;  the  cost,  however,  was  so  great 
that  this  method  of  lighting  was  not  thought 
practical.  This  was  in  1813.  In  1858  a  light 
sufficiently  strong  for  lighthouses  was  pro- 
duced by  means  of  magneto-electric  genera- 
tors. With  the  invention  of  the  dynamo  of 
Werner  von  Siemens  and  Zenobe  Theophile 
Gramme,  in  1866  to  1868,  the  system  of  arc 
lighting  was  greatly  improved.  The  light  could 
be  used  where  a  single  powerful  light  was 
needed,  as  in  a  lighthouse  or  on  city  streets, 
but  it  was  not  suitable  for  house  lighting.  The 
invention  of  a  practical  incandescent  tight  by 
Thomas  A.  Edison  in  I87S-1879  made  it  possi- 
ble for  the  first  time  to  have  a  large  number 
of  smail  electric   lights  suitable    for   use    in 

The  Incandracent  Lisbt.  The  ordinary  in- 
candescent light  has  a  strange  history.  Soon 
after  the  discovery 
of  the  electric  bat- 
tery it  was  found 
that  an  electric  cur- 
rent flowing  through 
a.  wire  will  heat  the 
wire,  and  if  the  cur- 
rent  is  strong 
enough  the  wire  will 
become  white  hot 
and  give  out  light. 
Here,  then,  was  a 
means  of  producing 
electric  light,  but 
what  kind  of  wire 
should  be  used? 
Platinum  has  high 
resistance  and  is 
easily  heated  to  a 
white  heat,  but  the 
platinum  lamp  when 
tried  was  found  to 
expensive. 


CARBON  LiAMP 

Now   largely  abandoned 
1  favor  of  more  powerful 


both  to  manufac-  lights  at  less  c 
ture  and  to  operate.  Carbon  has  high  resist- 
ance and  also  is  easily  brought  to  a  white  heat, 
but  a  caiixin  fllament  made  vitutft  Vitft.  \ii  wt 
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Oynamo 


would  last  only  a  fraction  of  a  second,  for  car- 
bon bums  in  air.  If  carbon  were  used  it  would 
have  to  be  enclosed  in  a  vacuum,  so  that  it 
could  not  bum. 

The  Carbon  Lamp.  It  was  Edison  who  in 
IS79  devised  the  first  successful  cafbon  filament 
lamp.  This  lamp  consisted  of  a  thread  of 
carbon  in  a  sealed  glass  globe  from  which  the 
air  had  been  pumped  until  only  about  a 
millionth  part  of  the  original  air  retnaincd. 
Pklison  at  flri<t  tried  to  make  the  thread  of 
carbon  by  charring  cotton  thread,  paper,  wood 
— everythii^,  in  fact,  that  could  be  adapted 
to  the  purpose.  Bamboo  fiber  was  among  the 
Hubatances  tried.  It  proved  superior  to  the 
other  materials  and  he  began  a  search  for  the 
best  form  of  bamboo.  Men  were  sent  to  all 
parts  of  the  world  where  bamboo  grows  and 
at  the  risk  of  their  lives  secured  specimens  of 
every  known  variety.  The  search  cost  about 
$100,000,  and  resulted  in  the  adoption  of  a 
Japanese  variety. 

For  a  number  of  years  the  carbonized  fiber 
of  the  bamboo  was  used  and  then  replaced  by 
the  "squirted"  filament.  Such  a  filament  is 
made  by  "squirting"  a  solution  of  cellulose 
through  glass  jets  into  alcohol.  The  alcohol 
hardens,  thut  is,  it  coagulates,  the  cellulose, 
and  this  is  afterwards  carbonized  by  heat.  The 
ends  of  the  carbon  filament  are  soldered  to  two 
platinum  wires  which  are  sealed  into  the  ^ass 
and  make  connection  with  the  electric  current. 

The  Tungsten  Lamp.  This  is  in  some  re- 
spects superior  to  the  carbon  lamp.  The  tung- 
sten filament  when  prepared  by  the  "squirting" 
process  was  so  fragile  that  the  lamp  could  not 
be  used  where  it  would  be  jarred;  but  since 
the  discovery  of  a  wire-drawing  process  of 
preparing  the  filament  tungsten  lamps  have 
baea  made  of  such  durability  as  to  make  them 


suitable  for  use  even  in  street  cars.    The  great 

advantage  of  the  tungsten  lamp  is  its  high 

efficiency.    A  tungsten  lamp  gives  out  about 

one  candle  power  of  light  for  every  one  and 

one-fourth  watts  of  electrical  power  which  it 

consumes,  while  a  carbon  filament  lamp  yields 

only  about  one  can-  _ 

die  power  for  every 

three    and    one-half 

watts.     For    the 

same      amoimt    -  of 

light,  therefore,  the 

cost  is  nearly  three 

times  as  much  when 

using   the  carbon 

lamp  as  when  using 

the  tui^ten  lamp. 


The 


Nit 


Lamp.    A  recent  ii 

descent   lamp    filled  / 

with  nitrogen.    ThisI 

is  the  most  efficient! 

lamp    yet    devised,  \ 

for  it  furnishes  n 

light  for  a  given 

amount  of  electrical 

energy   than   any       tiingsTEN   LAMP 

other   electric   light.       a  lamp  or  high  candle- 

A2,0(»H;andl(^power  ?gr'JkSSl?''[aSfp""^t"T! 

lamp   requires   only  S^^^X  i\^°i^e1^ 

I^OOO  watts  or  only 

one-half  a  watt  per  candle  power,  while  tlie 

ordinary   tungsten   lamp   requires  about   one 

and  a  quarter  watts  per  candle  power.     In 

the  nitrogen  lamp  the  filament,  which  ia  td 

tungsten,  is  heated  to  a  white  heat  in  the 

nitrogen  which  fills  the  bulb;  but  the  filiiDBBt 

cannot  bum,  for  nitrogen  is  an  inert  8>^  tint 

is,  it  will  not  combine  witli  other  s 
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Llchting  Clieniti.  Incandeacent  lamps  are 
UBually  connected  in  multiple,  with  such  an 
arrao^ment  that  each  lamp  may  b«  turned 
OD  and  off  independeDtly  of  the  otbets.  Low 
voltage  lampa  may  be  ueed  on  high  voltage 
circuit*  by  coDDecting  them  in  s^ee.  For  ex- 
ample: Suppose  the  voltage  of  a  trolley  line 
is  550  volts.  The  same  lamps  may  be  used  in 
the  sa«et  car  as  on  a  110-volt  circuit,  but  in 
the  street  car  it  is  necessary  to  connect  6ve 
IlO-volt  lamps  is  series.  When  this  group  of 
five  l&mpa  is  connected  to  a  550-volt  circuit 
there  is  a  pressure  of  110  vcjta  at  the  terminals 
of  each  lamp.  Low-voltage  lamps,  both  carbon 
and  tungsten,  are  made  for  use  with  batteries. 
The  most  extensive  use  of  such  lamps  is  for 
automobile  lighting. 

A  common  form  of  wiring  lighting  circuits 
is  the  three-wire  system.  Two  of  these  wires, 
commonly  called  the  live  mret,  form  a  220- 
vdt  circuit.  The  third  wire  is  neutral.  The 
difierence  of  potential  between  either  of  the 
live  wires  and  the  neutral  wire  is  110  volts. 

The  Nemst  Lamp.  This  lamp  depends  on 
tiie  strange  fact  that  many  insulating  sub- 
stances become  conductors  of  electricity  at 
high  temperatures.  Even  glass,  which  is  one  of 
the  best  insulators,  when  heated  to  a  red  heat 
becomes  a  conductor,  and  a  current  may  then 
be  passed  through  it  sufficiently  stroi^  to 
cause  it  to  incandesce,  that  is,  to  become  white 
hot;  and  the  glass  may  even  be  melted  by  the 
heat  developed  in  it  by  the  electric  current. 

lie  essential  part  of  the  Nemst  lamp  is  the 
glower,  a  small  rod  of  rare  earths  mixed  with 
a  binding  material.  This  rod  is  an  insulator  at 
ordinaiy  temperatures;  therefore  it  must  be 
heated  to  make  it  a  conductor.  The  heater  is 
a  emi  of  platinum  wire  mounted  close  to  the 
glmrer.  When  the  current  is  turned  on,  the 
idatinum  wire  quickly  becomes  white  hot  and 
beats  the  glower.  As  soon  as  the  glower  is 
heated  sufficiently  to  conduct  the  current,  the 
cumnt  passes  through  it  and  it  instantly  glows 
wtth  an  intense  white  light.  The  platinum  coil 
■I  tlien  automatically  cut  out  of  the  circuit. 
The  glower  lights  at  a  heat  of  about  1,740° 
Fahrenheit. 

Mctcmy  Vapoi  Lamp.  The  mercury  vapor 
lamp  gives  out  a  bluish-white  light  containing 
almost  no  red  rays.  This  light  is  good  for 
photosr^tlua  purposes,  since  the  blue  rays 
iriueh  it  contains  readily  act  on  the  photo- 
pKjdiia  plate.  In  such  a  light  a  red  rose  ap- 
iwiii  almost  black.  The  face  of  a  person  ap- 
PMH  alnort  justly  pale,  the  lips  purple  as 
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if  from  asphyxiation.  This  lamp  is  a  glass 
vacuum  tube,  usually  three  feet  or  more  in 
length.  The  cathode  is  mercury;  the  anode, 
iron.  To  light  the  tube  it  must  be  placed  in  a 
horisontal  position  until  the  mercury  extends 
the  entire  length  of  the  tube  and  completes 
the  electric  circuit;  then  the  tube  is  tilted  ao 
that  the  mercury  drops  back  to  one  end.  The 
electric  current  vaporises  a  portion  of  the  mer- 
cury and  continues  to  Sow,  the  mercury  vapor 
being  a  good  electrical  conductor.  The  cmv 
rent  causes  the  mercury  vapor  which  now  fills 
the  tube  to  glow  with  a  bright  bluish-white  light. 
Lighting  Tiains  and  AutomobllM.  For  light- 
ing trains  on  a  steam 
railroad,  a  combina- 
tion of  dynamo  and 
storage  battery  is 
used.  A  dynamo 
geared  to  on  axle  of 
the  car  furnishes  cur- 
rent for  the  lights 
when  the  train  is  run- 
ning. When  the  train 
stops  a  storage  bat- 
tery is  automatically 
switched  into  the  cir- 

For  electric  lighting 
of  automobiles  a  sim- 
ilar system  on  a  small 
scale  is  used.  The 
dynamo  not  only  fur- 
nishes current  for  the 
lamps  when  the  auto- 
mobile is  running,  but 
charges  the  storage 
battery. 

The  Arc  Light. 
When  two  rods  of  car- 
bon are  made  part  of 
an  electric  circuit  so 
that  a  current  flows 
through  them,  andi 
the  carbons  are  then 
separated  by  a  short 
distance,  the  current 
continues  to  flow;  but 
to  flow  from  one  car- 
bon to  the  other  it 
must  cross  the  gap 
between  them.  This 
gap,  if   in  air,  offers  ^^"^  ^ 

.         .  .  End 

very   great   resistance 

to  the  current.    On  account  of  thi 
intense  heat  is  produced — eo  nA« 
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vaporiies  the  carbon.  This  carbon  vapor 
crosses  the  gap  in  a  bluiah  stream  curved  like 
an  arc  of  a  circle,  hence  the  t«rm  eleclric  arc. 
The  stream  of  carbon  vapor  is  curved  by  the 
magnetic  action  of  the  current  which  it  carries. 
The  heat  of  the  electric  arc  is  bo  intense  that 
it  b  used  for  the  electric  furnace.  If  the  arc 
is  produced  by  a  direct  current,  the  carbon 
vapor  flows  from  the 
positive  to  the  negative 
carbon,  and  the  tip  of 
the  positive  carbon  be- 
comes hollow  on  ac- 
count of  the  carbon 
flowing  from  it.  This 
hollow  space  is  called 
the  "crater,"  and  at  the 
bottom  of  t^is  crater  is 
the  highest  temperature 
of  the  arc-nearly 


6,300°    Fahr. 


■it. 


When  the  arc  is  pro- 
duced by  an  alternat- 
ing current  no  crater  is 
produced,  for  each  car- 
bon is  alternately  posi- 
tive and  negative. 

Eveiy  arc  lamp  is 
provided  with  a  mech- 
anism which  automati- 
cally "feeds"  the  car- 
bons aa  they  bum  out, 
keepit^  them  at  a  con- 
stant distance  from 
nch  other.  "^  "<"" 

,  1.1.  1  .     .  Show!  ns  parts. 

A  searchlight  is  an 
electric  arc  with  a  reflector  for  sending  the 
beam  in  any  desired  direction.  For  such  a  light 
a  focusing  lamp  is  required.  This  lamp  has  a 
mechanism  which  feeds  the  positive  carbon 
twice  as  fast  as  the  negative  carbon.  This  keeps 
the  arc  in  the  same  position,  since  the  positive 
carbon  bums  out  twice  as  fast  as  the  nega- 
tive. Such  lamps  are  used  also  for  lighthouses, 
theater  illumination,  scenic  effects,  stereopti- 
cons,  moving  picture  machines,  photo-engrav- 
ing, and  as  electric  headlights  in  locomotives. 

The  flame  arc  is  produced  by  means  of  car- 
bons havii^  cores  which  are  impregnated  with 
certain  metallic  salts  which  produce  a  yellow 
flame  as  the  arc  bums.  The  flame  are  gives 
a  more  brilliant  light,  with  greater  penetrating 
power,  than  the  ordinary  arc. 

The  enclosed  are  ia  an  arc  almost  completely 
enclosed  in  a  glass  globe.  In  au(^  a  lamp  the 
carbons  are  consumed  very  slowly  because  of 
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the  small  amount  of  air  admitted.  The  li^tt, 
although  less  intense  than  would  be  yielded  bf 
the  same  electric  power  in  open  air,  ia  man 
uniformly  distributed. 

Electric  current  con  be  used  to  It^t  oitiei 
hundreds  of  miles  from  the  source  of  the  cur- 
rent. The  current  generated  at  Niagara  FaUi 
lights  cities  250  miles  away.  The  actual  cost 
of  electric  lighting  to  the  householder  is  sligh^y 
more  than  the  cost  of  gas  lighting  for  an  equal 
amount  of  light,  but  the  electric  light  more 
than  saves  its  extra  cost  by  its  cleanlinea. 
Walls  and  furniture  require  less  attention  in 
an  electrically-lighted  room  than  in  one  lighted 
by  gas. 

Dangers  from  electric  wiring  have  been 
greatly  exaggerated.  When  the  wires  are  run 
in  conduits,  as  they  should  be,  there  is  afaeo- 
lutely  no  danger.  Fires  may  result  under  very 
exceptional  conditions  when  the  wiring  is  "ex- 
posed," that  is,  supported  on  porcelain  knobs 
instead  of  being  run  in  metal  conduits.  The 
conditions  necessary  to  cause  a  toe  are  that  the 
insulation  must  be  worn  off  both  wires,  and  the 
bare  wires  must  come  in  contact  with  eadi 
other  and  at  the  same  time  in  contact  with 
dry  wood  or  some  other  combustible  material. 
Even  then  the  chances  are  that  a  fuse  would  be 
blown  in  the  "outrout  box"  and  a  fire  pre- 
vented. KXB. 

The  measurement  of  eledrlca.)  energy  itaed  In 
IlKhtlDB  la  explained  under  Elxctkic  llBiat. 
Conautt  Franklin's  Eteatric  lAgkUng,  and  aiami- 
ard  Bandbook  for  Eleclrieal  Emgtinatiri ;  BelTi 
Art  of  niumlnatfcm ;  Parker's  American  Baatt- 
book  for  Eltetrioal  Engineera. 

Related  SnbJeMa.     The  reader  fii  referred  lo 
the  following  titles  In  these  volumea.  In  aJdltlwl 
to  those  named  above: 
Current  Insulator 

Davy,  air  Humphry         Tunssten 
Electric  Battery 
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produces  charges  of  positive  and  negative  dw 
trification  by  friction  or  induction. 

The  first  electric  machine  was  made  hyOW 
von  Guericke  of  Magdeburg,  about  lOSl-  B 
consisted  of  a  globe  of  sulphur  on  an  U> 
which  could  be  turned  by  hand.  Wb«  *» 
dry  hands  were  held  against  the  rotating^"*'* 
electric  charges  were  produced  by  the  frist"* 
(see  Elbcibiott).  Revolving  glasa  globeiil' 
glass  plates  rubbed  by  leather  pads  were  W" 
later.  Only  a  small  charge  is  produced  t?  ■ 
single  rotation  of  the  glass  plate,  but  0* 
machine  is  so  siranged  that  tbeN  dtfV 
accumulate ;  after  many  rotetiona  of  tba  (M* 
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iharges  have  been  added  together 
very  etrong  charges  on  the  kaobs 
hine.  This  principle,  namely,  the 
n  of  small  charges  to  produce  a 
{e,  is  true  of  all  electric  machinea, 

electrification  ie  produced  by  fric- 
induction, 
ction  electric  machine  ie  more  ef- 

the  friction  machine.  The  former 
lay  in  physics  laboratories  and  in 
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;  it  is  a  device  for  chaining  with 
arges  two  knobs  connected  with 
coatings  of  two  Leyden  jars  (see 
).  The  outer  coatings  of  the  jara 
ed  together,  the  outer  coating  of 
fing  a  charge  of  the  kind  opposite 
ta  inner  coating.  The  distribution 
"ges  is  shown  in  the  illustration, 
rges  are  continuously  added  to  the 
hargee  on  the  outer  coatings  of  the 
correspondingly  increased.  When 
m  between  the  two  charges  equals 
)wn  strength  of  the  air  a  spark 
een  the  knobs.  If  the  knobs  are 
>  an  X-ray  or  a  Geisslei  tube  there 
loua  discharge  through  the  tube. 
QOD  Machine.  The  knobs  a  and  b 
ed  to  two  collecting  comba,  as 
e  second  illustration.  These  combe 
jic  charges  from  metal  studs  on 
188  or  vulcanite  disk.    These  studs 

by  induction  at  the  instant  they 
■rushes  of  the  rod  c.  Charges  are 
rod  c  by  the  charges  on  the  sheets 
,nd  varnished  paper  on  the  back 
.  disk.  The  studs  give  up  part  of 
■8  to  the  sheets  of  tinfoil,  so  the 
the  tinfoil  as  well  as  on  the  knobs 
d  by  the  rotation  of  the  disk. 
gy  of  the  electric  charges  is  pro- 
le  work  done  in  rotating  the  disk. 
met  to  say  that  electricity  is  pro- 
he  action  of  the   machine.    There 

dectricity  in  an  uncharged  metal 
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rod  as  in  the  same  rod  with  equal  poeitive  <UDd 
negative  charges  at  its  ends;  the  machine 
merely  produces  a  tension  or  strain  in  the 
electricity  «4u«h  already  existed.  A  body  in 
which  this  electrical  (one  or  strain  exists  it 
electrically  charged. 

Experiment*  with  the  Msddne.  If  a  person 
stands  oa  a  stool  the  legs  of  which  rest  on 
glass  or  rubber  and  touches  one  knob  of  the 
machine  while  it  is  being  turned,  his  body 
becomes  electrically  charged.  His  hair,  if  dry, 
will  stand  on  end.  If  another  person  holds 
his  hand  near  the  hair  of  the  person  who  is 
receiving  the  charge  the  hair  will  turn  toward 
his  hand,  because  of  electrical  attraction.  The 
person  on  the  stool  has  no  unpleasant  sens^ 
tiou,  no  matter  how  strong  the  charge  may  be, 
for  there  is  no  sensation  until  a  discharge  takes 
place.  If  the  peison  on  the  stool  tout^es  the 
hand  of  another  penon  a  spark  paaaes  be- 
tween their  hands,  and  each  experiences  a 
sharp  prickling  sensation.  A  number  of  per- 
sona, holding  hands,  may  form  a  line;  let  the 
machine'be  turned  until  a  small  charge  col- 
lects on  the  knoba  and  then  the  two  at  the 
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ends  of  the  line  may  touch  the  two  knobs  at 
the  some  instant.  Every  person  in  the  line 
will  feel  the  discharge,  but  it  will  not  be  in- 
tense enough -to  be  painful. 

An  experiment  which  is  beautiful,  especially 
in  a  darkened  room,  may  be  performed  as 
follows:  Draw  a  deaign  in  outline  on  paper. 
Then  lay  a  plate  of  glass  on  the  paper  and 
paste  bits  of  tinfoil  or  tea  lead  on  the  glass, 
following  the  outline  on  the  paper  beneath 
and  leaving  spaces  of  about  one-eighth  inch 
between  the  bits  of  tinfoil.  Then  attach  two 
wires  to  the  knoba  of  the  electric  machine  and 
let  the  ends  of  the  wires  touch  the  pieces  of 
tinfoil  at  the  ends  of  the  design.  When  the 
machine  is  tiuned  sparks  pass  across  all  the 
spaces  between  the  bits  of  tinfoil,  illuminating 
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ELECTRIC  MB'TBB,  a  machiae  used  to 
measure  the  quantity  of  electric  energy  con- 
sumed. EUectric  service  companies  cha^e  for 
their  service  according  to  the  readings  of  the 
electric  meters  in  the  premises  of  their  cus- 
tomers. Since  the  Icilowatt-hour  is  the  unit 
of  electrical  energy,  the  meter  measures  Icilo- 
wattrhours  or  watt-hours,  and  for  this  reason 
it  is  sometimes  called  a  watt-hour  meter.  See 
Watt;  Kilowatt. 

Description  of  the  Meter.  The  principal 
parts  of  the  watt>-bour  meter  are  the  field  coils 
a  a,  the  vertical  shaft  b,  to  the  lower  end  of 
which  is  attached  a  horiiontal, circular  disk  e, 
and  the  dials  d.  These  are  shown  in  the  first 
illustration.  The  field  coila  are  wound  with 
coarse  wire  and  are  connected  with  the  elec- 
tric circuit  in  series.  They  are  without  cores 
and  they  carry  the  whole  volume  of  the  cur- 
rent. The  armature  is  mounted  on  the  shaft 
b  and  is  wound  with  very  fine  wire,  which 
forms  a  shunt  circuit  between  the  two  wires 
of  the  main  circuit  and  carries  a  current  of 
small  volume,  but  one  that  represents  the  full 
pressure  by  which  the  branches  of  the  current 
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has  either  three  or  four  pointers  on  the  dial. 
Each  pointer  moves  over  a  circular  scale  hav- 
ing ten  spaces.  The  pointer  on  the  right 
moves  over  one  space  while  one  kilowatt-hour 
is  being  used.  When  this  pointer  mokes  one 
complete  revolution  ten  kilowatt-hours  have 
been  used.     The  second   pointer  makes  one 


F  A  METER 

3   appears    In    the   text. 

are  driven.  The  difference  in  pressure  in  the 
field  coils  and  the  armature  causes  the  arma- 
ture to  revolve.  The  vertical  shaft  is  con- 
nected with  a  system  of  clock  work  which 
moves  the  needles  over  dials,  as  described 
in  the  paragraph  below. 
Reading  a  Meter.    An  electric  meter  usually 


revolution  while  the  first  makes  ten  revolu- 
tions, so  that  each  space  of  the  second  scale 
indicates  ten  kilowatt-hours  and  one  complete 
revolution  of  the  second  pointer  indicates  oos 
hundred  kilowatt-hours.  Each  space  of  the 
third  scale  indicates  a  hundred  kilowatt4ioun 
and  each  space  of  the  fourth  scale  1,000.  In  the 
illustiation  the  number  above  the  etmlhr 
scale  is  the  amount  recorded  by  one  compMe 
revolution  of  the  pointer. 

To  read  a  meter,  note  the  nun^ier  of  coot- 
plete  spaces  or  divisions  of  the  scale  paaed 
over  by  each  pointer  aikd  write  them  down  in 
order,  beginning  at  the  left.  The  result  mU 
be  the  number  of  kilowatt-hours.  If  a  pointtf 
is  near  a  mark  of  the  scale  consult  thepointei 
to  the  right  to  find  out  whether  the  maik  it 
been  passed  or  not.  Unless  the  pointer  to  tbe 
right  has  reached  or  passed  the  Kro,  oi>  >" 
other  words,  has  completed  a  revolutioo.  tlw 
other  has  not  completed  the  division  *ri>'<^ 
it  appears  to  have  completed.  See  the  "^ 
ond  illustration  for  example  of  meter  ittdiaf. 

ELECTRIC  MOTOR,  mo'ter.  By  »Wim 
a  dynamo  to  a  steam  engine  or  a  waUi  *!>*" 
and  applying  the  necessary  power,  the  pc** 
of  the  steam  or  water  ia  tranaTormed  «*■ 
electric  energy.  This  energy  can  be  cartixl 
long  distances  by  wires  and  connected  W  *'' 
other  dynamo,  transmitting  to  it  a  moli^ 
power  that  may  be  used  in  the  operaW  * 
machinery.  An  electric  motor  is  a  djW* 
deriving  its  power  from  an  electric  cmx*- 
It  may  be  called  a  dynamo  levened. 


ELSCTSIC  HOTOB  19 

Dnderlying  Piiadple.  The  electric  motor 
dependa  for  its  operation  upon  the  power  of 
an  electric  current  to  produce  motion;  wher- 
ever there  ia  an  electric  current  there  is  mag- 
netic action  all  around  the  conductor  along 
which  the  current 
flows.  This  may 
be  illunrat«d  by 
a  simple  experi- 
ment (Fig,  1). 
Procure  a  wine 
glass  or  small 
tumUer,  a  small 
bar  magnet,  a 
small  quantity  of 
mercury  (quick- 
silver), an  elec- 
tric cell  and  sev- 
eral pieces  of 
wire.  Small  cop- 
per wire  for  the 
b  a  1 1  ery  connec-  FiaxntB  I 

rinna  in  tho  homt  Explanation  or  thlB  elm- 
Liona  18  tne  Dest.  ^^^  ^^^^  „,  electric  motor 
The  other  wire  '»  Blven  In  the  tert. 
ihould  be  large  and  strong.  Assemble  the  ap- 
paratus as  shown  in  the  cut.  Fasten  the  mag- 
net (a)  into  the  glass  (b)  with  glue  so  it  will 
remain  in  an  upright  position.  Pour  the  mer- 
cuiy  (c)  into  the  glass.  Attach  the  wire  (e)  to 
the  standard  (d)  eo  that  it  will  swing  freely,  and 
make  it  long  enough  to  touch  the  surface  of 
the  mercury.  When  the  wires  (/,  /)  are  at- 
tached so  as  to  form  a  circuit  with  the  battery, 
the  wire  («)  will  rotate  around  the  magnet  If 
the  direction  of 
the  current  is  re- 
vnsed,  the  wire 
will  rotate  in  the 
opposite  d  i  r  e  c  - 
tion,  the  motion 
being  caused  by 

force  which  ia 
mutual  between 
the  magnet  and 
the  wire.  This 
simple  experi- 
ment, first  per- 
fonued  by  Fara- 
day, pointed  the 
way  to  the  in- 
vention of  the 
electric  motor 
(see  Fakaday, 
Uicsaxl).   If 
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we  use  a  horseshoe  magnet  and  place  a  coil 
of  wire  between  the  poles,  as  shown  in  Fig,  2, 
we  have  a  simple  electric  motor.  Since  the 
causes  of  the  motion  described  above  are  fully 
explained  in  the  articles  ELEcmauAaNKT  and 
ELSCTROMAGNrtisu,  the  reader  is  referred  to 
those  articles  for  this  explanation. 

Operation.  The  necessary  parts  of  an  elec- 
tric motor  are  the  same  as  those  of  a  dynamo 
(which  see) ;  these  are  the  field  magnets,  the 
armature  and  the  commutator.  The  current 
conveyed  to  the  motor  induces  magnetism  in 
the  armature  and  also  excitea  tht  magnetic 
field.  The  armature  is  so  magnetised  that  the 
line  of  its  poles  is  at  right  angles  to  that  in 


FIGURE   2 

itead  of  the  bar  magnet  and  the  straight  wire 


and  the  coil  c 
the  magnetic  field  produced  by  the  field  mag- 
nets. The  attraction  of  opposite  poles  causes 
the  armature  to  rotate  to  such  a  position  as 
will  place  the  line  connecting  its  poles  parallel 
to  that  of  the  magnetic  field,  but  before  it 
reaches  this  position  the  connections  of  two 
windit^  of  the  armature  are  automatically 
charged  by  the  commutators  and  the  current  is 
reversed,  shifting  the  polarity  of  the  armature 
back  to  its  original  position,  and  the  armature, 
still  impelled  to  adjust  itself  to  the  new  con- 
ditions, continues  to  rotate.  This  reversal  of 
the  current  of  the  commutator  is  shown  in 
Fig.  3  a  and  Fig,  3  b. 

For  the  sake  of  simplicity  the  motor  de- 
scribed is  of  the  ring-armature  pattern,  ix^ 
which   the   armature   conai*»  o\   a  «&\.  '«t^ 
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ring,  wound  with  insulated  wire;  but  tbeae 
armatures  are  do  longer  used  for  commercial 
purposes,  because  the  maKnetic  field  acts  only 
on  the  outer  parts  of  each  coil.  The  inner 
part  ia  of  no  use  in  producing  motion,  and  the 
ring  armature  requires  about  twice  the  length 
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both  the  armature  current  and  the  strength  c 
the  field,  a  alight  increase  in  current  produces 
a  large  increase  of  power.    The  rule  for  the 


For  light  loads  the  power 


of  wire  and  therefore  offers  twice  the  resistance 
of  the  drum  armature  in  general  use,  as  shown 
in  Fig.  4. 

The  eimpleet  electric  motor  has  an  armature 
with  two  poles  and  a  two-part  commutator. 
But  such  a  motor  is  not  made  for  practical 
use.  Some  motors  have  four  poles,  and  large 
ones  have  more;  to  all  these  the  name  muUi- 
polar  is  given. 

Counter  Conents.  When  the  armature  moves 
it  causes  a  current  that  flows  in  the  opposite 
direction  and  becomes  an  oppodng  force,  which 
weakens  the  current  causing  the  motion.  The 
greater  the  speed  of  the  armature,  the  greater 
will  be  this  counter  force,  but  at  the  same  time 
that  this  counter  force  is  increased  by  the 
speed  of  the  armature,  the  direct  electromotive 
force  is  proportionally  increased  so  that  there 
is  little  or  no  loss  of  power  from  this  source. 
There  are,  however,  two  direct  causes  of  loss 
of  power.  These  are  friction  and  the  resistance 
offered  by  the  conductor  along  which  the  cur- 
rent flows.  No  machine  can  transmit  all  the 
power  it  receives,  for  some  of  it  must  be  used 
in  the  operation  of  the  motor  itself.  Every 
conductor  offers  more  or  less  resistance  to  the 
current  it  carries,  so  considerable  power  is  lost 
in  transit.  For  these  reasons  electric  motors 
are  smaller  than  the  dynamoe  supplying  them 
with  power.    See  ELEcmoHonvB  Foncx. 

Types  of  Hotors.  Various  types  of  electric 
motors  of  all  sises  are  on  the  market,  but  all 
have  grown  out  of  the  fundamental  types  first 
invented.   Chief  among  these  are  the  following: 

The  Series  Motor.  This  is  the  simplest  type 
of  motor.  The  current  passes  through  both  the 
armature  and  the  field  coils.  Its  course  can  be 
i  by  the  arrows  in  Fig.  6,  The  power  of 
'  depends  upon  the  power  of  the 
mt  and  upon  the  strength  of 
^  Ke  an  increase  of  current  i 


increases  as  the 
square  of  the  cur- 
rent strength. 
For  heavy  loads 


power    is    nearly 
in  proportion  to 


current  strength, 
because  the  m^- 
nets  become  satu- 
rated  and  the 
armature  alone  is 
affected  by  the 
current. 

The    Shunt 
Motor.      In    the 
shunt  motor  the 
current  ia  divided,  one  part  going  throu^  the 
armature  and  the  other  through  the  field  coib. 
The  direction  of  each  branch  is  shown  in  Fig. 
0.    The  coils  of  the  field  magneta  consist  of 
many  turns  of 
fine  insulated 
wire.    Since  the 
magnetizing    e  f  - 
feet  of  a  current 
d  e  p  en  d  s    upon 
both  its  strength 
and  the  number 
of  times  it  flows 
around    an    iron 
coil,  the  field  is 
much  stronger  in 
the  shunt-wound 
than  in  the  series- 
wound    motor. 
Because    of    the 
length  of  wire  in 
the   field   coils 
they   have   such 
high  power  of  resistance  that  changes  of  loH 
which  stron^y   aff^  the   armature  produce 
comparatively  slight  effects  upon  the  field  la*" 
sequently  the  shunt  motor  runs  with  a  O^ 
uniform  speed  than  the  series  motor. 

The  ahunt  motor  is  used  where  unifoniu^ 
of  speed  is  required,  as  in  the  opeistioD  ol 
machines.  The  series  motor  is  used  *k^ 
great  power  ia  required  in  starting  tod  «■■ 
siderable  variation  of  speed  ii 
electric  cars. 
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The  Compound  Motor.  The  compound  mo- 
tor is  a  combination  of  the  series  and  the  shunt 
types.  One  branch  of  the  current  goes  around 
the  field  coils,  as  in  the  shunt  motor.  The 
other  branch,  having  a  low  resistance,  goes 
around  the  field 
and  through  the 
armature  coils. 
The  current  flows 
in  the  same  direc- 
tion in  the  two 
field  coils.  The 
division  of  the 
current  and  wind- 
ings are  shown  in 
Fig.  7.  Com- 
pound motors  are 
used  in  rolling 
mills  and  other 
places  where  the 

load  may  be  sud-  FIOURB  7 

denly  increased.       A  compound-wound  motor. 

Uses.  The  electric  motor  is  used  for  almost 
every  purpose  which  requires  power  for  oper- 
ating machinery.  Since  electric  power  can  be 
carried  hundreds  of  miles  with  but  slight  loss, 
the  electric  motQr  makes  available  hundreds 
of  thousands  of  horse  power  from  water  power 
sites;  before  its  invention  this  immense  power 
was  useless  because  of  its  inaccessibility.  The 
power  generated  at  Niagara,  for  instance,  is 
used  to  operate  street  cars  more  than  two  hun- 
dred miles  away,  and  the  street  cars  in  San 
Francisco  are  operated  by  power  generated  by 
mountain  streams  over  a  hundred  miles  dis- 
tant. Many  small  towns  have  become  thriving 
manufacturing  centers  because  they  have  ob- 
tained electric  power  from  a  distance.  Electric 
motors  are  constructed  in  all  sizes,  from  those 
that  operate  a  sewing  machine  to  the  locomo- 
tive that  moves  the  heaviest  trains. 

The  application  of  the  small  motor  which  can 
obtain  its  power  by  connecting  it  witli  an  elec- 
tric light  fixture  to  operate  the  chum,  the 
Washing  machine  and  wringer,  the  vacuum 
cleaner  and  other  household  machines,  has 
conferred  a  great  blessing  on  many  homes  in 
both  city  and  country.  In  nearly  all  modem 
factories  each  machine  is  operated  by  its  own 
motor.  wj'A. 

ELECTRIC  RAILWAY,  a  railway  on  which 
OUB  or  trains  are  propelled  by  electricity.  Be- 
fore the  nineteenth  century  had  run  half  its 
eoune,  the  idea  of  driving  trains  by  electric 
power  had  begun  to  interest  inventive  minds. 
Thomas  Davenport,  a  blacksmith  of  Brandon, 


Vt.,  attempted  to  build  an  electric  railway  as 
early  as  1835.  Three  years  later  a  Scotchman 
living  in  Aberdeen  invented  an\#lectric  loco- 
motive. These  first  experiments  had  little 
practical  significance,  because  experts  had  come 
to  realize  that  so  long  as  current  had  to  be 
generated  in  batteries  service  on  a  large  scale 
would  be  too  expensive.  It  was  the  invention 
of  the  dynamo,  fumi^ng  a  current  of  high 
voltage  at  a  considerably  less  cost,  that  en- 
couraged inventors  to  push  their  experiments. 
See  Dynamo. 

Investigations  were  conducted  both  in  Eu- 
rope and  in  America.  A  working  railway  was 
shown  at  the  Berlin  exposition  of  1879.  In 
1883  Thomas  A.  Edison  and  Stephen  D.  Field 
exhibited  an  electric  locomotive  at  Chicago. 
The  first  overhead  trolley  line  was  built  at 
Kansas  City  the  following  year,  and  four  years 
later  the  street  railway  system  of  Richmond, 
Va.,  was  equipped  with  electric  power.  The 
period  of  rapid  expansion  which  followed  may 
be  dated  from  the  successful  experiments  at 
Richmond.  In  city  after  city  electric  cars 
have  taken  the  place  of  horse-cars  on  the  street 
railways,  until  now  the  latter  are  rarely  seen. 
Cable-cars,  too,  have  largely  been  superseded. 
Improvements  in  the  type  of  motor  and  the 
construction  of  cars  went  rapidly  forward,  and 
as  they  did  so  the  electric  car  spread  from 
the  city  to  the  country.  Interurban  lines, 
forming  a  network  across  the  country,  are 
everywhere  bringing  the  town  and  the  village 
nearer  to  the  city. 

As  electric  locomotives  of  increased  efficiency 
are  designed  they  are  more  and  more  substi- 
tuted for  steam  locomotives.  The  first  changes 
from  steam  to  electricity  were  made  to  elimi- 
nate the  smoke  and  dirt  of  coal  on  elevated 
railways,  in  tunnels  and  subways  and  at  ter- 
minals in  large  cities.  All  trains  entering  New 
York  City  are  now  operated  entirely  by  elec- 
tricity. But,  except  in  mountain  regions  where 
water  power  is  plentiful,  electricity  has  not 
been  found  more  economical  than  steam.  It  is 
true  that  electric  locomotives  may  be  operated 
more  cheaply,  but  interest  on  the  enormous 
cost  of  installing  the  electrical  equipment  is 
usually  greater  than  the  saving.  Perhaps  the 
greatest  step  in  the  history  of  electric  railroad- 
ing was  the  introduction  in  1916  of  electric 
engines  on  440  miles  of  the  main  line  of  the 
Chicago,  Milwaukee  A  Saint  Paul  Railway  in 
the  mountains  of  Idaho  and  Montana.  These 
engines  are  112  ft.  8  in.  long  and  haul  paasen- 
ger  and  freight  trains  «xxoaa  \}ti<&  ^otj^y^koXs^ 
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divide  at  greater  speed  and  less  cost  than  lb 
possible  with  any  other  type  of  locomotive. 
The  force  of  the  train  on  a  descending  grade 
is  utilized  to  generate  thirty  per  cent  of  the 
power  taken  from  the  trolleys  in  climbing.  See 
Locomotive,  subhead  Electric  Locomotive. 

Trolley  Lines.  In  the  overhead  trolley  lines, 
so  familiar  in  city  streets,  the  current  is  gen« 
erated  in  a  central  power  house,  and  passes 
along  heavy  copper  wires  above  the  tracks.  In 
the  usual  type  of  car  it  is  carried  through  a 


^ 


I 


DDaoDDDaQDDnn 


Vwrf   ^     VigH' 


V* 


THE  ELECTRIC  CAR 

The  illustration  shows  how  the  electric  cur- 
rent reaches  a  trolley  car  and  returns  to  the 
power  house  ( P.  H. )  through  the  rails  and  the 
earth. 

small  trolley  wheel  down  the  trolley  pole 
conductor  to  the  motors  under  the  car,  and 
returns  to  the  power  house  along  the  tracks. 
The  trolley  wires  may  be  suspended  between 
poles  set  on  either  side  of  the  street,  or  may 
be  attached  to  an  arm  of  a  single  pole  placed 
between  the  tracks. 

Conduit  System.  In  New  York  and  Wash- 
ington and  some  European  cities,  where  over- 
head wires  are  not  permitted,  the  current  is 
supplied  to  cars  through  conductor  rails,  sunk 
in  slots  similar  to  the  cable-slots  once  used 
for  grip-cars.  An  arm  extends  from  the  motors 
through  the  slot  and  takes  up  the  current  by 
means  of  nibbing  blocks,  which  press  against 
the  charged  rail. 

Third-Rail  System.  Wherever  it  is  practi- 
cable, the  third-rail  system  has  found  favor. 
It  is  employed  almost  universally  on  elevated 
systems  and  in  subways,  and  is  widely  used 
on  interurban  lines.  The  current  is  conveyed 
through  a  third  rail,  placed  beside  the  track; 
the  motors  are  fed  by  shoes  of  metal  which 
slide  aion^  this  rail.  Such  a  system  is  dan- 
gerous because  of  the  exposed  position  of  the 
nil  that  conveys  the  current,  and  it  can  be 

■ta|d  with  safety  only  where  the  right  of  way 

^^^^Ki  to  the  public. 

^  ""p  Cars.     Prom  street  cars  to  locomo- 


tives, the  construction  of  electrically-driven 
vehicles  is  simple.  The  essential  parts  of  a 
street  car  are  one  or  more  electric  motors,  at- 
tached to  the  driving  axles  of  the  car  by  gears, 
and  a  switch  on  the  platform  for  controUing  the 
current.  The  motors  and  the  running  gear 
are  attached  to  the  trucks  on  which  the  oar 
rests,  and  all  parts  which  would  be  afifected 
by  dust  are  enclosed  in  metal  casings.  (For 
an  explanation  of  the  workings  of  the  motor, 
see  Electric  Motor.)  The  revolving  armature 
shaft,  driven  by  the  current  received  from  the 
power  hduse,  is  now  generally  connected 
directly  with  the  driving  axles  by  cogwheels. 
For  ordinary  city  service  the  cars  are  equipped 
with  four  motors — one  for  each  axle.  Such 
motors  vary  greatly  in  power;  those  for  light 
service  may  develop  only  twenty-five  horse 
power  each,  while  the  motors  used  for  inter- 
urban traffic  wiU  often  develop  225  horse  power. 
The  engines  used  by  the  Pennsylvania  Railroad 
in  its  New  York  terminals  are  driven  by  moton 
of  2,000  horse  power. 

Advantages  of  Electric  Power.  The  superior^ 
ity  of  electricity  as  a  motive  power  has  been 
thoroughly  demonstrated  in  the  case  of  street 
railways  and  for  interurban.  service.  So  far 
as  steam  railwa3rs  are  concerned,  the  case  is 
not  yet  so  clear,  but  the  day  is  approaching 
when  all  trains  wiU  be  economically  run  by 
electricity.  The  electric  locomotive  needs 
neither  coal  nor  water  and  is  less  affected  by 
cold  weather  than  is  the  steam  locomotive.  It 
consumes  no  power  while  standing  stiU,  whereas 
a  steam  locomotive  bums  about  one-half  as 
much  coal  then  as  when  running.  But  the  cost 
of  installing  and  maintaining  electric  equip- 
ment is  enormous. 

Mileage  and  Valuation.  The  Electric  RaU- 
way  Journal  gave  the  electric  mileage  of  the 
United  States  as  over  43,000  in  1916.  The 
capitalization  reached  about  two  and  a  half 
billion  dollars.  Canada,  in  the  same  year,  had 
about  1,250  miles  of  electric  lines,  capitalised 
at  more  than  $111,500,000.  See,  also,  Elbctbio- 
ity;  Electromagnetism.  aAj>. 

ELECTRIC  WELDING.  The  rails  of  street 
car  tracks  are  frequently  welded  so  as  to  form 
one  continuous  rail  and  therefore  oae  ooo- 
ductor  for  the  electric  current,  the  trollQr  wire 
and  the  windings  of  the  motors  fonning  the 
other  parts.  This  welding  is  done  by 
of  the  electric  arc,  the  arc  being  placed 
the  junction  of  the  metals  to  be  welded.  A 
flame  from  the  arc  falls  upon  the  metals  and 
melts  the  parts  that  are  in  contact.   The  above 
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M  one  of  maiiy  instancM  of  weldins  by  means 
of  electricity;  in  welding  steei  rails  the  car- 
mge  containing  the  apparatus  for  welding 
mores  along  the  track,  (topping  at  each  spot 
where  the  work  is  to  be  performed. 

In  another  form  of  electric  welding  a  cur^ 
rant  is  caused  to  flow  through  the  metals,  the 


welded.     The  e 

the  lowest  point  -.. —    

Will  weld  200  n«e]  bands  In  an  hour,  for 


only  a 
Electric 


1   elect 


the  metl - 

heat  locally  at  the  i>olnts  of 

same  time  preasure  Ih  applied  to  force  the  parts 

ends  to  be  welded  being  placed  in  contact,  as 
shown  in  the  accompanying  illustration  of  a 
small  electric  welder.  Since  the  resistance  of 
this  contact  is  very  great,  intense  heat  is  de- 
veloped, fusing  the  metals  at  the  contact  and 
making  a  perfect  junction.  b,e.b. 

ELECTBOCHEUSTRY,  e  lek  Iro  kem' is  Iri, 
that  branch  of  chemistry  in  which  chemical 
changes  are  brought  about  by  electric  energy. 
In  the  voltaic  cell  chemical  energy  is  converted 
into  electric  energy  (see  Eleoteic  Battert). 
This  electric  energy  can  again  be  transformed 
into  diemical  energy,  and  this  principle  under- 
lias  many  thriving  and  important  industries. 
The  pTKCticftl  operations  of  electrochemistry 
*  Baj  be  eonaidered  under  two  groups — those 
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which  cause  chemical  changes  at  ordinary  tem- 
peratures, and  those  in  which  the  changes 
occur  only  at  the  high  temperatures  possible 
in  the  electric  furnace. 

A  simple  illustration  of  &  change  of  the  first 
sort  is  found  in  the  analysis  of  water,  or  its 
separation  into  its  component  gases,  oxygen 
and  hydrogen.  Electroplating  (which  see)  is 
an  extensive  application  of  this  sort  of  electro- 
diemistry.  Copper  is  also  refined  by  the  same 
process  (see  Copper,  subhead  Preparation), 

Metals  which  are  extracted  from  their  ores 
with  great  difficulty  by  ordinary  processes  are 
readily  separated  in  the  intense  heat  of  the 
electric  furnace.  For  instance,  the  production 
of  aluminum  on  s  commercial  basis  was  not 
possible  before  the  invention  of  the  electric 
furnace  (see  Aluminum,  subhead  /(■  Afonu- 
/aeture). 

The  electric  furnace  possesses  another  ad- 
vantage, that  is,  its  power  of  separating  Ute 
decomposed  compounds  by  electric  attraction, 
as  in  the  production  of  aluminum.  The  metal 
when  freed  from  its  ore  gathers  aroimd  the 
anode,  or  positive  pole,  in  the  furnace,  while 
the  other  substances  are  attracted  to  the 
cathode,  or  negative  pole.  In  this  way  many 
substances  in  use  in  the  arts  are  produced, 
cbiei  among  which  are  carbide,  used  in  the 
production  of  acetylene  gas;  carborundum,  a 
valuable  abrasive;  caustic  soda;  chlorate  of 
potassium,  and  chloride  of  lime  and  bleaching 
powders.  An  excellent  quality  of  graphite  is 
also  manufactured,  rivaling  that  of  the  best 

Electrochemistry  is  a  comparatively  new 
branch  of  chemical  science,  and  although  it 
has  made  rapid  prepress  since  the  beginning  of 
the  twentieth  centuiy  it  is  doubtless  still  in 
its  elementaiy  stage. 

ELECTBOCUTION,  e  hk  tro  ku'ihm.  a  legal 
method  for  the  infliction  of  the  death  penalty 
by  passing  through  the  body  of  the  condemned 
criminal  an  electrical  current  of  not  less  than 
2,000  volts.  Such  a  strength  of  current  is 
enough  to  produce  instant  insensibiUty  and 
painless  death.  After  a  long  investigation  by 
the  legislature  of  the  state  of  New  York  this 
method  was  pronounced  more  humane  than 
hanging,  and  it  became  effective  in  that  state 
in  January,  1S89.  According  to  the  law  in  that 
state,  which  has  been  taken  as  a  standard  by 
other  states,  there  must  be  present  at  an  eite- 
cution,  besides  the  prison  warden,  twelve  citi- 
sens,  seven  deputy  sheriffs,  two  physicians  and 
one  or  two  ministers,  as  th«  d<Mna£&.  iut&.  Tsa^a 


ELECTRODE  2 

desire.  Id  the  article  Capitai.  Funibhmbnt  are 
listed  the  names  of  other  states  whi^  followed 
New  York's  lead. 

ELEC '  TRODE ,  either  teraunal  leading 
from  an  electric  battery  or  other  eouTce  of 
electromotive  force.  The  word  means  the 
electric  way.  It  is  by  way  of  an  electrode  that 
a  current  enters  or  leaves  an  electroplating 
bath,  &  Crookes  tube,  etc.    See  Crookbs  Tubes. 

ELECTROLYSIS,  elektrol'isit,  the  process 
of  decomposing  t,  chemical  compound  by  the 
action  of  an  electric  current,  that  is,  separat- 
ing the  compound  into  the  original  elements 
or  parts  of  which  it  is  constituted. 

A  simple  experiment  illustrating  electrolysis 
oan  be  performed  as  follows:  Connect  four 
dry  cells  in  series;  place  the  ends  of  the 
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and  in  refining  copper  (see  Coppeb,  subhead 
Prepantion) . 

An  injurious  effect  of  electrolysis  is  the  de- 
composing of  gas  and  water  mains  which  run 


leading  from  the  dry  cell  battery  in  a  solution 
of  common  salt  id  water.  Bubbles  will  rise 
rapidly  from  the  wire  leading  from  the  ziikc 
of  the  battery,  the  cathode,  or  negative  pole. 
In  a  short  time  a  yellow  color  will  appear 
in  the  solution  at  the  anode,  or  positive  pole. 
The  salt  has  been  separated  into  two  parts, 
sodium  and  chlorine;  sodium  ions  bearing  a 
positive  charge  go  to  the  cathode.  There  the 
sodium  reacts  with  the  water,  setting  hydrogen 
free.  Chlorine  ions  bearing  a  negative  charge 
go  to  the  anode.  An  ton  is  one  of  the  sub- 
stances which  appear  at  the  poles  when  elec- 
trolysis occuis;  that  at  the  positive  pole  (the 
anode)  is  called  anion,  and  that  at  the  ikega- 
tive  pole  (the  cathode)   is  called  cotton. 

A  substance  which  is  decomposed  in  this 
way  by  an  electric  current  is  colled  an  etee- 
trotyte.    All  acids,  bases  and  salts  are  elec- 
trolytes.   In   some  applications  of  electrolysis 
the  electrolyte  is  kept  in  a  molten  state,  as 
in  the  separation  of  aluminum  from   its   ores 
(see  Aluminuu,  subhead   Its   Manujacl-ure). 
Some  of  the  useful  applications  of  electrolysis 
are  the  separation  of  some  of  the  metals  from 
i^Jbeir  ores,  or  electric  smelting;  the  manufac- 
^^Pl^ff  certain  chemicals,  such  as  bleaching 
w  Vkiid  potassium  chlorate ;  electroplating, 


parallel  to  the  track  of  a  trolley  line  in  which 
ihe  track  is  used  as  the  return  circuit.  At 
certain  places  where  tlie  ground  is  a  good  con- 
ductor the  current  leaves  the  track  and  flows 
along  the  gas  or  water  pipes  for  some  distance. 
Where  the  current  leaves  the  pipes  electrolysis 
of  certain  compounds  in  the  soil  takes  place, 
setting  free  chlorine  or  some  other  element  to 
attack  the  pipes  and  injuring  them  by  eating 
away  the  metal.  The  remedy  lies  in  provid- 
ing proper  lines  for  conveying  return  currents. 
Laws.  There  are  three  well-established 
laws  relating  to  electrolysis,  as  follows: 

1.  The  electrolytic  action  of  the  currant  la  tba 
rame  at  all  parts  of  the  circuit. 

2.  The  same  quantity  of  electricity  decom- 
poses chemically  equivalent  quantities  of  differ- 
ent electrolytes. 

3.  The  quantity  of  the  electrolyte  decomposed 
In  a  xlven  time  is  proportional  to  the  strensth 
ot  the  current  &■.■. 

ELEC'TROHAG'lfET,  a  magnet  produced 
by  the  magnetic  action  of  an  electric  cuirenL 
An  electromagnet 
consists  e  s  s  e  n  - 
tially  of  a  coil  of 
wire  having  an 
iron  core,  and  it 
is  usually  of 
horseshoe  form. 
The  story  of  the 
development  o  f 
the  electromagnet 
is  the  story  of  our 
modern  electrical 
industries,  for  the 
electromagnet  is 
the  foundation  of 
nearly  all  the 
great  electrical  in- 
ventions. With- 
out it  there  could 
be  no  telegraph,  telephone, 
electric  power. 

Strong  electromagnets  ara 


AT  WORK 
An  electronuKnet  tlft- 
InK  twelve  tons  of  Iron. 
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hcttvy  we^tl>te  of  iro^^'  flie  lifting  magDet  in 
lowered  from  the  arm  of  a  crane  until  it  ie  in 
contact  with  the  iron;  the  electric  circuit  is 
thea  dosed  and  the  magnet  attracts  the  iron 
and  holda  it  firmly.  Magnet  and  iron  are  then 
lifted  by  the  crane,  swung  to  the  place  where 
it  ia  desired  to  deposit  the  iron,  when  the 
current  ia  cut  off  and  the  magnet  releasea  ita 
hold.  In  thia  way  masses  of  iron  weighing 
many  thousands  of  pounds,-  as  well  aa  red-hot 
iron,  can  readily  be  moved. 

The  strength  of  an  electromagnet  depends 
m  the  number  of  turns  of  wire,  the  strength 
oJ  the  current  and  the  permeability  of  the  iron 
core.  By  the  permeability  of  the  iron  core  is 
meast  the  magnetic  strength  produced  in  the 


Magnetic  llnea  of  force  around  a  bar  maBnet. 
iron  by  a  certain  magnetiiing  force ;  the 
greater  the  permeability  the  more  strongly 
will  a  given  current  magnetise  the  iron.  The 
■nventioB  of  an  insulating  covering  made  it 
pomoie  to  wind  many  turns  of  wire  on  an 
iron  con  and  produce  a  strong  electromagnet 
(•ee  IsKSLATca).  This  in  turn  made  possible 
the  telegraph  relay,  in  which  a  very  weak  cur- 
rent produces  sufficient  magnetic  force  to  move 
the  armature.  It  also  made  possible  the  strong 
electromagnets  used  in  modem  dynamo- 
electric    machinery.     See  Maonbt  and  Mao- 

MEIUM.  tX3. 

BLEC'TKOHAGMET'IC  TEEOKY  OF 
LIGHT.  According  to  this  theory  light  con- 
aists  of  very  short  electromagnetic  waves,  com- 
monly called  electric  waves,  which  are  trans- 
mitted through  the  ether  (see  Electricity). 
The  wireless  telegraph  message  is  also  trans- 
mitted by  waves  in  the  ether.  The  two  kinds 
of  wkves  are  known  to  be  alike  in  many  re- 
qiecta;  either  may  be  reflected  from  a  mirror 
■irfaee  of  metal;  electric  naves  are  bent  on 
entering  certain  substances  as  light  is  bent  on 
entemic  wster;  certain  substances  are  trans- 
psrent  to  electric  waves  aa  glass  is  transparent 
to  li^    lite  fkct  that  light  waves  and  elec- 
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trie  waves  are  alike  in  so  many  respects  leads 
to  the  belief  that  they  are  of  the  same  kind, 
the  only  difference  being  in  the  length  of  the 
waves.  It  was  Maxwell's  mathematical  proof 
that  electromagnetic  energy  is  transmitted  by 
waves  of  the  same  kind  as  light  waves,  which 
led  to  the  discovery  of  the  wireless  telegraph. 

The  waves  used  in  wireless  telegraphy  are 
produced  by  a  violent  electrical  discharge  in 
the  air.  The  discharge  at  the  spark  gap  of  a 
wireless  telegraph  sending  instrument  consists, 
according  to  the  electron  theory,  of  violent 
motion  of  electrons  aeroBs  the  gap.  Light  is 
believed  to  be  produced  also  by  motion  of  the 
electrons.  To  produce  light  the  electrons  must 
vibrate  in  a  very  small  space  with  very  great 
speed.  The  space  in  which  the  electron  vi- 
brates is  equal  to  that  occupied  by  an  atom. 
The  speed  is  so  great  that  the  electron  to  pro- 
duce light  that  is  just  visible  (red  light)  must 
make  about  as  many  vibrations  in  a  second  as 
there  ate  seconds  in  twelve  million  years.  We 
know  this  because  we  know  the  number  of  light 
waves  produced  in  one  second  and  it  requires 
one  vibration  for  each  wave.  To  produce 
white  light  the  electron  must  vibrate  much 
faster.  Heating  an  object  sets  the  electrons 
vibrating  violently  and  thus  causes  them  to 
send  out  very  short  electromagnetic,  or  li^t, 
waves.    In  this  manner  heat  producea  light. 

Thus  the  electromagnetic  theory  of  light  and 
the  elertron  theory  of  electricity  lit  together 
as  parts  of  one  theory  and  explain  better  than 
any  other  theory  the  known  facta  of  electricity 
and  light.  ■x.s. 

ELEC'TBOHAG'HBTISIC,  the  branch  of 
physical  science  which  treats  of  the  relations 
between  electricity  and  magnetism.  When- 
ever an  electric  current  flows  through  a  wire 
there  is  a  magnetic  field  around  the  wire. 
An  electric  current  is  electricity  in  motion; 
electricity  in  motion  is  always  accompanied 
by  magnetic  force. 

A  magnetic  compass  placed  near  a  wire 
through  which  an  electric  current  is  flowing 
tends  to  place  itself  perpendicular  to  the  wire. 
If  a  number  of  magnetic  compasses  are  placed 
around  a  wire  through  which  an  electric  cur- 
rent is  flowing,  the  compass  needles  anange 
themselves  in  the  form  of  a  circle,  showing 
that  the  liikes  of  force  are  circles.  If  the  di- 
rection of  the  current  is  reversed,  the  compass 
needles  will  all  turn  around  and  again  point 
out  a  circle,  each  needle  pointing  in  the  oppo- 
site direction  from  the  first.  Reversing  ths 
current  reverses  the  diteW.\oa  q\.  \iit  Vawa, 
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A  coil  with  an  electric  current  flowing 
through  it  acts  like  a  maEnet.  The  coil  bu 
a  north  and  a  south  magnetic  pole,  as  has  a 
bar  magnet;  it  retains  its  magnetic  force  only 


of  Ineulated  wire. 


•o  long  as  the  current  flaws.  If  the  direction 
of  the  current  is  reversed  the  polarity  of  the 
coil  is  reversed.  If  an  iron  core  is  placed  in 
the  coil  the  magnetic  strength  is  increased  (see 

ElXCTSOM  AON  et)  . 

If  an  aitemating  current  flows  through  a 
wire  the  magnetic  field  is  reversed  eveiy  time 
the  current  is  reveraed,  as  the  experiment  with 
the  compares  referred  to  above  shows.  In 
this  respect  the  magnetic  field  about  an  alter- 
nating current  differs  from  that  of  a  direct 
current,  for  a  direct  current  of  constant  strength 
produces  an  unchanging  magnetic  field.  If  an 
alternating  current  flows  through  a  coil,  the 
magnetic  poles  of  the  coil  change  with  every 
teveisal  of  the  current;  if  a  second  coil  is 
placed  near  the  first  the  changing  magnetic 
field  of  the  first  coil  induces  an  electromotive 
force  in  the  second  coil. 

If  a  magnetic  compass  is  placed  in  an  alter- 
nating current  coil,  the  needle  is  jerked  back 
and  forth  as  the  magnetic  force  changes  di- 
rection, but  the  needle  cannot  turn  as  rapidly 
as  the  magnetic  field  changes.  The  result  is 
that  the  needle  is  demagnetised.  The  effect 
is  similar  to  that  of  hammering  a  magnet  (see, 
again,  Maoxet  ANn  MAONcnsM).  A  magnet- 
ized watch  can  be  demagnetized  by  placing 
it  in  an  aitemating  current  coil. 

Another  example  of  the  magnetic  action  of 
an  aitemating  current  is  found  in  the  tele- 
phone receiver,  the  core  of  which  is  a  perma- 
nent steel  magnet.  The  effect  of  the  feeble 
ahernatiag  current   which  flows   through   the 


02  BUBCTSOHOTITB  90BCB 

coil  is  not  to  reverse  the  magnetic  field,  as 
with  a  soft  iron  core,  but  alternately  to 
strengthen  and  weaken  the  magnetic  field. 

Two  principles  sum  up  briefly  the  relatioD 
between  electricity  and  magnetism. 

1.  Electricity  in  motion  produces  a  magnetie 
field. 

2.  A  magnetic  field  in  motion  across  an  elR- 
trical  conductor  produces  an  electromotive 
force  (which  see).  es*. 

ELBCTSOHETBS,  e  lek  trom' e  let,  an  ia- 
strumeut  for  measuring  electrical  potential. 
The  gold-leaf  electroscope  indicates  rou^Jy 
the  difference  of  potential  between  the  gold- 
leaf  and  the  air.  Electrometers  are  much  n 
sensitive  than  the 
gold-leaf  electro- 
scope. (See  EiBC- 
noecoPK,  for  itlue- 

The  principal 
forms  of  electrom- 
eter depend  on  the 
attraction  of  two 
disks  of  brass  hav- 
ing unlike  charges. 
A  very  small 
change  in  the 
charge  causes  a 
movement  of  one 
of  the  disks.  The 
force  which  is  re- 
quired to  bring  the 
disk  back  to  its 
original  position  is 
a  measure  of  the  c"^ 
electromotive  force  JJ^ 
(which  see).  ~ 

In  the  quadrant  QUADRANT 

electrometera  thin,  electrombtiu 

flat  piece  of  aluminum,  called  the  neec 
suspended  by  a  fiber  and  t 
box  of  brass  which  has  been  cut  into  f(^* 
quadrants  (see  illustration) .  The  quadiac^ 
are  electrically  charged,  two  opposite  qu^^ 
rants  being  positive  and  the  other  two  ne^0 
tive.  The  induced  charges  on  the  needle  ear -^ 
it  to  turn  and  the  amount  of  turning  indioir^ 
the  difference  of  potential. 

The  electrometer  is  used  only  ii 
work,  and  even  then  only  when  extreme  si 
tlveness  is  required. 

BLBCTROHOTIVB,       e    Uk'  tro   i 
FOSCB,  the  force  which  tends  to  e 
of    electricity.     It  may  be  compared  to 
pressure  which  causes  water  to  flow  t* 
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Greater  water  pressure  causes  a  greater 
r  of  gallons  per  minute  to  flow  through 
,  and  in  a  similar  way  a  greater  eleo- 
ive  force  causes  a  greater  quantity  of 
iity  per  second  to  flow  through  an  eleo- 
tsuit. 

promotive  force  in  a  circuit  is  measured 
ling  the  difference  of  pressure  between 
>int8  in  the  circuit  just  as  one  might 
le  difference  of  pressure  between  two 

in  a  water  pipe.  The  difference  of 
e   between   two   points   in   an  electric 

is  sometimes  called  potential  differ^ 
this  term  and  electromotive  force  mean 
illy  the  same  thing.    The  term  electro^ 

force  is  usually  abbreviated  to  its 
nitial  letters,  e.  m.  f.  The  practical  imit 
tromotive  force  is  the  volt  (which  see), 
e.  m.  f.  of  a  battery  is  the  difference  in 
ctric  potential  between  the  terminals  of 
ittery.  The  e.  m.  f.  of  single  cells  of 
I  batteries  is  from  one  to  two  volts,  de- 
g  on  the  kind  of  cell.  The  e.  m.f.  of 
ery  may  be  compared  to  the  pressure 
ed    by    a    pump.     The  battery  is  the 

of  electric  pressure,  as  the  pump  is  the 

of  water  pressure. 

n  an  electric  circuit  is  open,  if  a  bat- 
f  a  dynamo  or  other  source  of  electro- 
»  force  is  part  of  the  circuit,  then  the 
motive  force  tends  to  cause  electricity 
ip  across  the  gap.  If  the  gap  is  not  too 
here  is  an  electric  discharge,  or  a  spark, 
the  gap;  if  a  discharge  does  not  occur 
)ecause  the  electromotive  force  is  not 
enough  to  overcome  the  resistance  of 
r.    Whenever  there   is  a   flow  of  elec- 

along  a  conductor  or  a  discharge  of 
dty  through  a  non-conducting  substance 
use  is  an  electromotive  force. 
'  high  electromotive  force  is  used  in 
itting  electric  currents  over  long  dis- 
Such  currents  are  called  high  tension 
\9.  The  e.  m.  f.  of  the  ordinary  electric 
S  circuit  for  houses  is  from  110  to  120 

very-day  electrical  parlance  electromo- 

•rce  is  often  called  voltage  drop^  partic- 

in  referring  to  the  difference  of  poten- 

tween  two  points  on  a  single  wire.   Thus 

r  be  said   that  the   voltage   drop  of  a 

trolley  line  is  ten  volt-s,  meaning  that 

Terence  of  electric  pressure  between  the 

the  line  at  the  power  house  and  the 

end  of  the  line  is  ten  volts.    In  this 

le  e.m.f.  between  the  trolley  line  and 


the  earth  might  be,  for  example,  550  volts  at 
the  power  house  and  540  volts  at  the  farther 
end  of  the  line,  the  difference  being  ten  volts. 
When  a  car  starts  from  the  end  of  the  line 
nearest  the  power  house,  in  the  example  we 
are  considering,  the  e.m.f.,  or  the  voltage 
drop,  from  the  trolley  to  the  track  is  550  volts. 
When  the  car  has  reached  the  farther  end  of 
the  line  this  e.  m.  f .  is  540  volts.  It  is  the 
e.  m.  f.  between  the  trolley  wire  and  the  track 
that  causes  a  current  to  flow  from  the  trolley 
to  the  ground  through  the  motor  which  runs 
the  car.  B.E3. 

ELECTRON,  elek'tron.    See  ELECTRiaTY. 

ELECTROPLATING,  elek'tro  play  ting,  the 
process  of  depositing  a  coat  of  gold,  silver, 
nickel  or  other  metal  on  a  cheaper  metal  by 
means  of  an  electric  current.  This  method  has 
almost  completely  superseded  the  old  ShefBeld 
method,  in  which  the  metals  were  welded  to- 
gether at  a  high  temperature.  In  electroplat- 
ing, the  article  to  be  plated  is  immersed  in  a 
solution  of  the  desired  metal,  through  which 
an  electric  current  is  then  passed.  The  solu- 
tion is  decomposed  by  the  action  of  the  cur- 
rent (see  Electrolysis),  and  fine  particles  of 
metal  are  deposited  on  the  article  to  be  plated. 
The  longer  the  article  is  a  part  of  the  electric 
circuit  the  heavier  will  be  the  deposit.  If 
several  layers  of  metal  are  deposited,  the  ar- 
ticle is  known  as  triple^plated  or  qtiadruple' 
plated. 

Electroplating  is  also  used  to  make  repro- 
ductions of  medals  and  other  metal  pieces. 
First  a  mold  or  cast  of  the  original  must  be 
made;  this  cast  may  be  of  some  cheap  metal, 
or  it  may  be  of  wax  or  gutta-percha.  This 
mold  is  carefully  rinsed  in  an  acid  or  caustic 
alkali  solution,  and  then  rinsed  again  in  cold 
water.  The  mold  may  then  be  immersed  in 
a  solution  of  gold  or  other  metal,  as  explained 
above. 

The  solutions  in  commercial  use  are  numer- 
ous, but  for  gold,  a  solution  of  gold  cyanide 
and  potassium  cyanide  is  commonly  used,  and 
for  silver,  a  solution  of  silver  cyanide  and  po- 
tassium cyanide.  Platinum,  cine,  copper  and 
brass  are  among  the  other  metals  commonly 
used  in  electroplating.  A  special  application 
of  the  principles  of  electroplating  has  been 
made  to  printing;  by  this  method,  type,  en- 
gravings and  etchings  may  be  reproduced  in- 
definitely.   See  Electrotypinq. 

ELECTROSCOPE,  e  lek' tro  skope,  an  instru- 
ment used  for  detecting  the  presence  and  nar 
ture  of  an  electric  chatf^<&.    K.  «iX£i^<&  ^^fts^SK^ 
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scope  can  be  made  by  suspending  a  pith  ball 
by  a  ailk  thread  from  a  gUsa  Bupport.  If  a 
body  charged  with 
positive  electric- 
ity is  brought 
near  the  ball  the 
latter  will  be  at- 
tracted to  the 
object,  become 
itself  positively 
charged,  and  then 
be  repelled.  A 
much  more  sen- 
sitive instrument 
consista  of  two 
slender  strips  of 
gold  leaf,  sus- 
pended in  a  glass 
bottle  from  a 
metallic  rod  (see 
illustration).  The  ELECTROSCOPE, 

rod  eirtends  throi^  the  cork  of  the  bottle 
and  terminates  in  a  knob.  If  an  object 
charged  with  electricity  is  brought  near  the 
knob  the  leaves  become  electrified,  and  since 
like  charges  repel  each  other,  they  fly  apart 
and  hang  like  a  V  upside  down.  Remove  the 
object  and  the  leaves  resume  their  vertical 
position. 

The  electroscope  is  said  to  be  charged  when 
the  electrified  object  is  placed  in  contact  with 
the  metallic  knob.  In  that  case  the  leaves 
separate  and  remain  apart.  If  a  positively- 
charged  body  is  brought  near  a  positively- 
charged  electroscope,  the  leaves  will  fly  far- 
ther apart,  but  if  the  object  has  a  negative 
charge  they  will  fall  toward  each  other.  In 
both  instances  they  resume  their  original 
charged  positions  when  the  outside  electrified 
object  is  removed.  The  electroscope  may  be 
diacharged  by  touching  the  knob  with  the 
hand,  causing  the  leaves  to  collapse.  Thus 
the  electroscope  may  be  used  to  determine 
the  nature  of  the  charge  of  any  body  brought 
near  to  it. 

ELBCTROTYPING,  e  iek'tro  type  inn,  the 
process  of  making  metal  reproductions  of  type, 
engravings  or  etchings,  by  applying  the  prin- 
ciples of  electroplating.  The  type  or  other 
matter  to  be  plat«d  is  first  carefully  cleaned 
and  then  dusted  with  finely-powdered  graph- 
ite. An  impression  of  the  type  or  engraving 
is  then  taken  on  a  sheet  of  beeswax,  which  is 
ooMed  with  powdered  graphite  to  make  it  a 
ModiiGtor  of  electricity.  The  next  important 
"i^^-"  to  raqpend  the  wax  mold  in  a  bath, 
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usually  composed  of  two  parts  of  sulphate  of 
copper  and  one  part  of  sulphuric  acid  slightly 
diluted  in  water.  The  negative  pole  of  a  bat- 
tery is  then  connected  with  the  was  mold,  and 
the  positive  pole  with  a  sheet  of  copper  bung 
in  front  of  the  mold. 

When  the  electric  circuit  is  thus  completed 
the  copper  is  drawn  from  the  plate  and  de- 
(Hwited  on  the  wax.  After  several  hours  a 
thin  shell  of  copper  is  found  adhering  to  the 
wax.  This  shell  is  then  backed  up  with  lead 
or  type  metal  to  a  standard  tbickneai,  and 
when  the  metal  has  cooled  the  back  is  planed 
smooth.  The  edges  are  then  beveled,  and  the 
plate  is  ready  for  the  press. 

There  are  a  number  of  minor  variatiotia 
possible  in  this  process.  Some  electrotypes 
are  made  directly  from  the  original  plate, 
without  the  use  of  a  wax  mold.  The  surface 
of  the  original  is  first  washed  with  a  very 
weak  solution  of  wax  in  turpentine,  to  pre- 
vent adhesion,  and  is  then  immersed  in  the 
copper  sulphate  bath.  The  thin  copper  diell 
formed  on  the  original  may  then  be  used  in 
turn  as  an  original  and  an  electrotype  may  be 
made  from  it.  A  wax-mold  is  suppoaed  to 
give  better  results  than  this  method,  but  ths 
untrained  eye  cannot  distinguish  between  the 
two  kinds  of  electrotypes. 

ELEGY,  el'eji,  a  poem  in  which  the  pre- 
vailing tone  is  that  of  melancholy.  In  Eng- 
lish poetry  the  elegy  is  usually  a  lamentatiao 
over  the  death  of  a  loved  one,  or  a  medita- 
tive poem  whose  mournful  theme  is  inspired, 
by  the  thoughts  of  death.  Shelley's  Adonai*, 
in  which  the  poet  expreases  his  grief  at  the  loBi 
of  his  beloved  friend,  John  Keats,  is  one  o 
the  most  beautiful  elegies  of  the  former  cl&si 
Another  admirable  example  is  Lowell's  Th.^' 
nodia,  a  tribute  to  his  little  son. 

The  greatest  elegy  of  the  meditative  t^^ 
in  English  literature  is  Gray's  Elegy  WriZ.^' 
in  a   Counirg   ChTirchyard.     In  this  the  : 
passes  from  his  contemplation  of  evening 
the  graves  of  the  dead  to  a  general  reflerK-*' 
on  the  nature  of  human  life,  wbieii  is 
marised  in  the  famous  lines: 

The  boftat  of  heraldry,  the  pomp  of  power. 

And  all  that  beauty,  all  that  wealth  e'«r  *^  ^*' 

Await  alike  the  Inevitable  hour:— 
The  paths  of  glory  lead  but  to  the  grave. 

Still  another  form,  known  as  the  pait^"^ 
elegy,  is  illustrated  by  Milton's  Lyddn,^^'^^ 
the  poet's  sorrow  over  the  loea  of  a  fnead  " 
given  a  background  of  rural  nanativa.     **^ 
Greek  elegy  was  a  short  poem  wntten  ii  <••*      i 
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M  of  two  lines  each,  in  which  lines  of  five 

«t  and  six  feet  Edteraated  (see  Meter).    The 

3mans  applied  the  term  elegy  to  love  poems 

the  type  written  by  the  great  lyric  poet 

•UUUB. 

LBMEHTS.    See  Chemistbt,  subhead  Ele- 
U. 

'SPEANT,  el'ejanl,  a  huge,  clumsy-look- 
snimal  with  long,  ficxible  trunk,  large 
iztg  ears,  and  rough,  wrinkled  hide  of 
glay.  It  is  the  children's  favorite  lo  cir- 
and  loological  gardens.  The  elephant 
largest  land  animal  of  the  world  to-day. 
are  two  existiog  species,  the  African  and 

nal  Cliatactenatics.     The   body   of  an 

at  is  very   bulky.     The   legs   are   thick 

nost  straight,  and  covering  the  toes  axe 

)  nails.    Set  on  a  short,  thick  neck  ii 

Urge  head  from  which  extends  that 

if  wonder,  the  long  tapering  trunk,  or 

I.    This  trunk,  six  to  eight  feet  long, 

ension  of  the  nose  and  upper  lip,  and 

ill  run  all  the  way  through  it  to  the 

n  extremely  sensitive.   As  the  trunk 


is  provided  with  nearly  40,000  veiy  strong 
muscles,  it  can  be  turned  and  twisted  in  every 
direction  and  can  be  used  as  a  weapon  of 
defense  or  offense.  Its  chief  use,  however,  is 
to  obtain  food  and  to  carry  it  to  the  mouth 
of  the  animal.  An  object  as  small  as  a  peanut 
can  be  picked  up  by  the  sensitive  tip,  or  ■ 
large  bunch  of  bay  can  be  booked  up  to  be 
eaten.  The  trunk  is  also  used  to  draw  up 
water,  which  is  poured  into  the  moutb,  and 
it  likewise  sounds  the  animal's  loud  trumpet 
call  of  anger  or  alarm.  Valves  in  the  trunk 
prevent  food  and  water  from  going  in  farther 
than  necessary  to  bold  them  on  the  joiuney 
to  the  mouth.  As  it  is  the  seat  of  the  keenest 
sense,  that  of  smell,  the  trunk  may  be  carried 
high  in  the  air  or  dose  under  the  body  in 
times  of  danger,  as  a  means  of  protecting  the 
organs. 

The  eyes  of  elephants'' are  small  and  tbeir 
sight  is  poor,  but  the  sense  of  hearing  is  very 
acute,  the  ears,  which  hang  downward,  beint 
large.  Tbe  tail  is  short,  slender  and  somewhat 
hairy.  Covering  the  body  is  a  thick,  oaunt. 
hide,  with  only  here  a'nd  l\teTe  &  lev  \dui«. 
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The  cutting  teeth  (incisors)  on  either  side 
of  the  upper  jaw  of  elephants  develop  into 
long  tusks,  which  are  used  for  grubbing  food 
or  employed  as  weapons,  and  sometimes  for 
carrying  articles.  Tusks  vary  in  size,  some- 
times being  quite  small,  but  in  well-grown 
males  ofttimes  weighing  200  pounds.  The  best 
ivory  of  commerce,  used  for  billiard  balls, 
chessmen  and  piano  keys,  is  made  of  elephants' 
tusks.    See  Ivort. 

Elephants  grow  from  nine  to  fifteen  feet 
high  and  weigh  4,000  to  10,000  pounds,  or 
about  four  to  ten  times  as  much  as  the  aver- 
age horse.  Although  an  elephant's  head  is 
large  and  its  forehead  broad,  its  brain  is  com- 
paratively small;  yet  the  animal  shows  much 
intelligence  and  can  be  taught.  It  is  trained 
for  many  uses,  as  it  can  carry  about  a  ton's 
weight  at  the  rate  of  four  miles  an  hour,  in 
climates  where  horses  could  not  be  used  as 
beasts  of  burden. 

Differences  between  African  and  Indian  Ele- 
phants. African  elephants  are  larger,  stronger 
and  more  fierce  than  those  of  Asia.  Their 
hide  is  tougher;  their  ears  are  longer;  they 
have  three  and  four  toes  instead  of  five;  the 
teeth  are  differently  constructed,  and  both 
sexes  have  tusks,  whereas  only  the  male  Indian 
elephant  bears  those  weapons.  The  back  of 
the  African  elephant  slopes  decidedly  from 
shoulders  to  rump;  the  backs  of  the  Indian 
species  are  straightcr.  African  elephants  have 
longer  trunks  than  the  Indian  species,  the 
trunks  sometimes  being  so  long  they  drag  on 
the  ground.  Trunks  of  the  Indian  species  end 
in  a  more  flexible,  fingerlike  extension.  Moun- 
tainous districts  with  scattered  growths  of  trees 
are  the  favorite  homes  of  African  elephants, 
while  Indian  species  delight  in  thickly-forested 
mountainous  places.  The  smaller  Indian  spe- 
cies is  the  kind  usually  seen  in  menageries  and 
at  the  circus,  but  the  well-remembered  mam- 
moth Jumbo  of  Bamum's  circus,  the  largest 
elephant  ever  taken  into  captivity,  was  brought 
from  Africa. 

African  elephants  are  valued  only  as  "big 
game"  and  for  what  the  dead  body  yields — 
hides  for  native  shields,  flesh  for  food  and, 
most  important,  the  ivory  tusks  for  weapons 
and  as  articles  of  commerce.  '  But  in  India 
the  living  elephants  also  play  important  parts. 
At  one  time  they  took  part  in  wars  of  the 
East,  having  been  taught  to  fight  with  a  kind 
of  sword  carried  in  the  trunk.  They  are  now 
trained  in  Asia  for  use  in  war  to  drag  guns 
and  to  carry  baggage.     In   India,   especially, 


they  are  the  tourists'  delight,  for  they  are  a 
means  of  conveyance,  carrying  passengers  in 
pavilionlike  structures  called  howdahs,  fas- 
tened to  their  backs.  With  the  construction 
of  new  roads,  however,  elephants  are  now  less 
used  for  that  purpose.  They  are  also  used 
in  many  kinds  of  labor,  such  as  rolling  and 
carrying  logs,  fording  streams  with  heavy  bur- 
dens, etc.,  and  in  all  their  tasks  show  adapta- 
bility and  imderstanding. 

Elephants  are  also  used  in  himting  tigers  in 
India,  the  hunters  being  carried  on  the  ele- 
phants' backs  and  shooting  from  that  elevated 
and  comparatively-safe  position.  Native  rul- 
ers, the  rajahs,  keep  elephants  for  traveling, 
and  a  rare  species  of  white  elephant  is  par- 
ticularly valued  for  processions  of  Eastern 
princes. 

Habits.     Elephants  are  gregarious,  or  social, 
animals;  that  is,  they  live  in  laiige-sised  herds. 
However,  the  old  males,  if  they  become  veiy 
ferocious,  are  sometimes  driven  out  and  must 
live  alone.    In  the  jimgles  elephants  feed  at 
night  on  fruits,  leaves  of  certain  trees,  barks 
of  others,  and   on  roots   and  cocoanuts.    Id 
captivity  600  poimds  of  fodder  a  day,  prefer- 
ably hay,  are  required,  besides  smaller  amounts 
of  sweet  potatoes,  sugar  cane  and  rice.    Ai 
they  suffer  keenly  from  the  heat  of  the  sun, 
during  the  dasrtime  they  rest  in  the  shade  or 
wallow  in  some  stream.    To  lie  down,  an  de- 
phant  must  stretch  its  legs  backward  as  if 
kneeling,  so  it  does  not  often  do  that,  but 
usually  sleeps  standing  or  leaning  against  i^ 
tree.    As  Shakespeare  says  in  his  TroUtu  andL 
Cressida: 

The  elephant  hath  joints,  but  none  for  ooiaT* 
tesy :  his  legs  are  legs  for  necessity,  not  "Cor 
flexure. 

Female  elephants  bear  usually  one  calf,  fc^^J* 
sometimes  two.  Calves  suckle  with 
mouths,  not  their  trunks,  for  about  two 
When  elephants  are  in  captivity,  however, 
do  not  as  a  rule  breed,  and  new  captures  ori^uit 
be  made  to  increase  or  renew  the  stodc.  /^ 
has  been  estimated  that  an  elephant  will  ^^ 
about  150  years  in  natural  surroundings. 

Capture.      Wild    elephants    are    caug|iL>      ^ 
various  ways.     Sometimes  pits  are  dug    ^^^ 
which  the  animals  fall.     The  usual  metX'^' 
however,  is  by  surrounding  a  herd  with  S**o 
on  tame  elephant^  and  with  beaters,  and  cfs^* 
ing  them  into  a  large  enclosure  called  a  ibstfcAi 
When  the  opening  to  the  enclosure  is  nesi^ 
with  great  shouting,  blowing  of  honiB  and  belt- 
ing of  tom-toms  the  wild  herd  is  crowded  iotO 
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the  enclosure,  and  the  gates  of  tree  trunks  are 
dosed.  For  a  while  tiie  imprisoned  animals 
dash  about  ferociously,  but  when  they  have 
quieted  down  somewhat,  trained  elephants  with 
their  drivers  enter,  and  each  wild  animal  is 
roped  or  fastened  to  the  wall  of  the  keddah 
or  to  a  strong  tree.  Before  long,  through 
hunger  and  thirst,  they  become  submissive  and 
then  may  be  tamed  and  trained. 

Elephants  of  Long  Ago.  Since  earliest  times 
elephants  have  been  known  and  trained  for 
service.  Egyptian  monuments  show  repre- 
sentations of  these  beasts  being  led  into  Egypt. 
King  Porus,  when  fighting  Alexander  the  Great 
in  Northern  India,  had  war  elephants  in  his 
army.  With  an  army  of  elephants  Hannibal 
inspired  terror  on  his  invasion  of  Italy.  So, 
for  centuries  they  have  been  used,  and  still 
plod  patiently  for  their  masters  in  many  re- 
gions. Although  usually  gentle  in  captivity, 
they  must  be  carefully  watched  for  sudden  dis- 
plays of  temper.  With  their  powerful  trunks 
they  can  encircle  the  waist  of  a  man  and  hurl 
him  to  the  earth  with  such  violence  as  to  kill 
him  instantly.  The  fossil  bones  of  two  great 
extinct  animals  related  to  the  elephant,  the 
mammoth  and  the  mastodon,  are  frequently 
found  in  Europe  and  America.   See  Mammoth  ; 

BIaSTODON.  V.L.K. 

ELEPHANTIASIS,   el e fanti' a aia,  a  name 

given  to  two  diseases  common  in  the  Indies 

and  other  warm  countries,  so  called  because 

the  skin   of  the  sufferer  becomes  rough,  in 

alight   degree  like  the  hide   of  an  elephant. 

One  is  leprosy  (which  see);  the  other  is  the 

elephantiasis  sometimes   known   as   Barbados 

leg.    The  disease  comes  on  slowly,  one  attack 

followed  by   another,  and  after  each  attack 

aome  part  of  the  body,  usually  the  leg,  grows 

larger  and  larger,  often  reaching  a  startling 

%ise.    Sometimes  it  is  necessary  to  cut  off  the 

effected  part.    It  is  caused  by  the  presence  of 

^  threadlike  worm  under  the  skin,  which  may 

llave  been  transmitted  by  a  mosquito.    Change 

of  climate  and  quinine  will  cure  some  cases. 

Lying  in  bed  with  the  affected  part  elevated, 

and    careful    treatment    by    massage,    elastic 

bandages,  etc.,  will  bring  relief. 

ELGIN »  el'jin,  III.,  a  city  famous  for  its 
manufacture  of  watches  and  as  a  butter  mar- 
ket, is  situated  in  the  northeastern  part  of  the 
state,  in  Kane  Coimty,  thirty-seven  miles  west 
of  Chicago.  It  occupies  an  area  of  about  seven 
aiuare  miles  along  the  Fox  River.  The  popu- 
ktioiit  almost  entirely  American,  was  25,976  in 
1910  and  28;203  in  1016.    Elgin  is  on  the  Chi- 


cago, Milwaukee  db  Saint  Paul  and  the  Chicago 
A  North  Western  railroads,  and  is  connected 
with  other  railroads  and  the  surrounding  towns 
by  interurban  lines. 

Industries.  Dairying  is  extensively  carried 
on  throughout  the  fertile  farm  country  about 
Elgin,  and  this  occupation  has  made  of  that 
city  one  of  the  most  important  butter  markets 
of  the  world.  Current  quotations  of  the  Elgin 
Board  of  Trade,  operating  under  a  decree  of  the 
United  States  courts,  establish  the  market 
price  of  high-grade  butter  throughout  the 
United  States.  A  great  condensed  milk  com- 
pany is  one  of  the  oldest  manufacturing  plants 
in  the  dty,  and  its  trade  is  world-wide.  The 
^gin  National  Watch  Company,  the  city's 
largest  industrial  establishment,  produces  3,000 
watches  daily.  Elgin  watches  are  well  known 
in  every  part  of  the  civilized  world.  Among 
a  long  list  of  other  manufactured  articles  pro- 
duced at  Elgin  are  butter  tubs,  shoes,  pipe 
organs,  automobiles,  coffin  fixtures,  rugs,  lum- 
ber and  sheet-metal  products.  More  than  120 
manufacturing  industries  give  employment  to 
over  8,000  people,  and  the  annual  pay  roll 
aggregates  nearly  $10,000,000.  The  D.  C.  Cook 
Publishing  Company  and  the  Brethren  Pub- 
lishing Company  are  two  well-known  houses 
located  here. 

Public  Buildings  and  Parks.  Elgin  is  fre- 
quently called  the  City  of  Churches,  in  recog- 
nition of  many  handsome  church  edifices. 
Among  many  other  prominent  buildings  are 
the  fine  city  hall;  the  post  office,  erected  at  a 
cost  of  $150,000;  the  Gail  Borden  Public  Li- 
brary; the  Y.  M.  C.  A.  and  Y.  W.  C.  A.  build- 
ings and  the  Masonic  Temple.  Lord's  Park, 
located  a  little  more  than  a  mile  from  the  cen- 
ter of  the  city,  covers  seventy-five  acres  and 
contains  a  number  of  small  lakes,  a  pavilion, 
zoo  and  museum.  Wing  Park,  containing  112 
acres,  has  a  fine  golf  course;  Central  Park  is 
a  small,  attractive  park  close  to  the  business 
district. 

Institutions.  In  addition  to  its  public 
schools,  important  among  which  is  the  high 
school  building,  erected  in  1009  at  a  cost  of 
$350,000,  Elgin  has  the  Elgin  Academy  of 
Northwestern  University,  Saint  Mary's  Acad- 
emy (Roman  Catholic)  and  a  number  of  busi- 
ness colleges  and  music  schoob.  Sherman  Hos- 
pital, with  its  nurses'  training  school,  is  owned 
and  conducted  by  the  Elgin  Women's  Club. 
Saint  Joseph's  Hospital  is  in  charge  of  the 
Sisters  of  Saint  Francis.  The  Northern  Illinois 
Hospital  for  the  Insane,  which  aAi^o\Si\£k!i^^AX»& 
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1,800  patienU,  waa  opened  in  Elgin  ia  1872. 
The  I^rkin  Children's  Home  ia  aupported  en- 
tirely by  voluntary  contributions  of  ottiiens. 

Hiatoiy.  In  Villa  Street  Park  is  a  natural 
atone,  marking  the  apot  where  the  first  white 
settlers,  two  brothera  from  New  York  state, 
erected  a  log  house  in  1835.  The  town  was 
laid  out  in  1836  and  chartered  as  a  city  in  1854. 
The  com  mission  form  of  government  was 
adopted  in  1912.  The  city  water  supply  ia 
obtained  from  artesian  wells,  I.H.K. 

ELGIN,  el'gin,  James  Bbuce,  Eighth  Earl  of 
(lSll-tgS3),  a  British  diplomat  and  colonial 
administrator,  Governor-General  of  British 
North  America  from  1847  to  1854  and  Viceroy 
of  India  for  the  last  eighteen  months  of  his 
life.  Both  in 
Canada  and  in 
India  his  work 
was  constructive, 
and  in  both  of 
these  great  Brit- 
ish dependencies 
he  had  to  pro- 
tried  lines;  in 
Canada  he  was 
the  first  Gover- 
nor-General to 
put  into  practice  the  principles  of  responsible 
government,  and  in  India  he  was  the  first  Vice- 
roy appointed  directly  by  the  Crown.  Elgin 
was  the  second  son  of  the  seventh  Earl  of  Elgin, 
who  is  beat  remembered  for  his  leal  in  gathei^ 
ing  a  collection  of  sculpture  and  marble  frag- 
ments from  the  Parthenon  and  other  buildii^ 
in  Athens.  These  have  world-wide  fame  as 
the  Elgin  Marbles  (see  below).  The  son  was 
sent  to  Eton  and  in  due  courae  to  Christ 
Church,  Oxford.  There  he  was  one  of  a  small 
group,  several  of  whom  later  became  famous. 
One  of  them  was  William  Ewart  Gladstone. 

In  IS41  Elgin,  then  merely  James  Bruce, 
entered  the  House  of  Commons  aa  a  Conserva- 
tive, but  before  the  end  of  the  year  the  death 
of  bis  father  made  him  Earl  of  Elgin;  the 
earldom  was  a  Scotch  peerage,  which  compelled 
him  to  retire  from  the  House  of  Commons  but 
did  not  entitle  htm  to  sit  in  the  House  of 
Lorda.  For  the  moment  he  had  no  opening 
for  activity.  Early  in  the  next  year  he  ac- 
cepted the  poaition  of  governor  of  Jamaica, 
where  he  remained  four  yeara,  won  the  respect 
of  all  classes  and  improved  the  condition  of 
the  negroes.  Almost  immediately  after  his 
return  to  Flngland  in  1846  he  waa  offered  and 
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accepted  the  Governor-Generalship  of  British 
North  America.  After  hia  appointment  but 
before  his  departure  for  this  wider  field  he 
married  Lady  Mary  Lambton,  daughter  of  the 
Eari  of  Durham. 

As  the  son-in-law  of  the  popular  Eari  of 
Durham,  Elgin  was  warmly  received  in  Can- 
ada, but  he  had  many  difficulties  to  face.  Ac- 
cording to  one  of  hia  biographers  he  laid  down 
for  his  own  guidance  certain  broad  principles; 
that  he  should  identify  himself  with  ito  party, 
but  make  himself  a  mediator  between  the  in- 
fiuential  men  of  all  parties;  that  he  should 
retain  no  ministers  who  did  not  enjoy  the  confi- 
dence of  the  assembly  or  of  the  people;  and 
that  he  should  not  refuse  his  consent  to  any  . 
measure  proposed  by  bis  Miniatry,  unlen  it 
should  be  of  an  extreme  partisan  character 
such  as  the  osembly  or  the  people  would  be 
sure  to  disapprove.  These  principles  are  to-day 
accepted  as  commonplace,  but  in  1847  they 
were  startling,  and  in  1S48,  when  Baldwin  and 
Lafontoine  were  summoned  to  form  a  Ministry, 
they  were  first  actually  put  into  practice.  Re- 
sponsible government,  for  which  Canadians  had 
fought  for  a  generation,  was  an  aocomplidwd 
fact. 

The  Baldwin-L^fontaine  Ministi;  intro- 
duced the  Rebellion  Losses  Bill  in  1849.  Iliis 
bill,  which  was  really  the  conclusion  of  work 
done  by  previous  governments,  met  vioioit 
opposition,  both  in  Canada  and  in  1 
becBuae  it  provided  compensation  for  d 
caused  in  the  Rebellion  of  1837,  even  though 
inflicted  by  persons  in  authority.  The  bill  was 
approved  by  Elgin,  in  spite  of  great  prasure 
brought  on  him  to  withhold  his  signature.  On 
leaving  the  Parliament  buildii^  in  Montreal 
after  signing  the  bill,  Elgin  was  jeered  and 
threatened  by  a  mob,  and  on  the  evening  of 
the  same  day,  April  25,  1849,  the '  Pariiunent 
building  were  burned  to  the  ground.  Thnt 
Elgin's  course  met  the  approval  of  the  &itiah 
government,  however,  was  shown  shortly  aftei^ 
ward  when  be  was  elevated  to  the  Rngliwti  peer- 
age as  Baron  Elgin. 

After  the  excitement  caused  by  the  |iniiwyi 
of  the  Rebellion  Losses  Bill  had  suboded. 
Elgin's  frank  and  genial  manners  were  of  gremt 
service  in  restoring  good  feeling,  and  before 
very  long  he  was  generaUy  spoken  of  u  the 
most  papular  man  in  Canada.  The  chief  event 
of  the  adminiatration  thereafter  waa  ths  Min- 
ing of  a  reciprocity  tiraty  with  the  Unitad 
States.  After  the  negotiatiooa  had  c 
for  neariy  six  years,  Lcxd  Q|ii 
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Hindu  finally  went  to  Washington,  D.  C,  and 
in  a  few  weeks  settled  the  terms,  which  in- 
cluded free  trade  in  the  natural  products  of 
the  farms,  forests,  mines  and  seas.  This  treaty 
was  abrogated  by  the  United  States  in  ISaa. 

At  the  dose  of  1854  Lord  Elgin  returned  to 
England,  his  successor  in  Canada  being  Sir 
Edmund  Walker  Head.  He  lived  quietly  for 
two  years,  but  in  18S7  was  sent  to  China  on 
an  important  mission.  He  was  then  a  member 
of  the  British  Cabinet  for  a  short  time,  and  in 
1859  was  again  sent  to  China  as  special  am- 
bassador to  force  Chinese  compliance  with 
certain  British  demands.  He  was  successful  and 
almost  at  once  after  his  retiun  to  England, 
eariy  in  1861,  was  appointed  to  the  Viceroyalty 
of  India.  He  was  tJie  first  Viceroy  after  the 
great  Indian  Mutiny  of  1857  and  the  first  to 
hold  his  oSSoe  directly  under  the  control  of  the 
British  government.  Unfortunately  he  died 
before  he  could  leave  a  sharp  impress  on  the 
or^nitation  and  policy  of  the  Indian  govern* 
ment  It  is  interesting  to  note  that  his  son 
Victor,  ninth  Earl  of  Elgin  (1840-  ),  was 
Viceroy  of  India  from  18H  to  1S99.      w^x. 

ELGIN,  el'gin,  MARBLES,  a  splendid  collec- 
tion of  sculptures,  mainly  from  the  Parthenon 
in  Athens,  which  was  purchased  from  Lord 
Elgin  by  the  English  government  in  1816  for 
$175,000  and  placed  in  the  British  Museum  in 
London.  When  Lord  Elgin,  who  was  very  fond 
of  art,  was  appointed  British  ambassador  to 
Constantinople,  he  made  plBoi  to  collect  some 
of  the  ruined  statues  of  the  neighboring  Greeks. 
During  the  year  1801  he  worked  steadily  at 
the  Parthenon  (which  see),  gathering  the  prin- 
dpal  figures  from  the  pediments;  he  secured 
fifteen  square  slabs,  called  melopet,  each  dec- 
orated with  two  figures,  and  fifty-sin  slabs  from 
the  famous  frieie.  In  addition  he  collected 
one  of  the  Caryatids  from  the  Erechtheum, 
part  of  the  frieie  of  the  Temple  of  Nike  and 
numerous  fragments,  all  of  which  he  shipped 
to  England. 

The  people  in  his  native  country  either 
thou^t  little  of  the  collection  or  denounced 
him  as  a  robber,  until  some  of  the  prominent 
critics  on  art  pointed  out  its  wonderful  his- 
torical and  artistic  value,  for  much  of  this  work 
was  done  by  the  famous  Greek  sculptor  Phidias. 
Even  Lord  Byron  in  Childe  Harold  mourned 
over  "the  walls  defaced,  the  moldering  shrines 
removed  by  British  hands."  In  reality  it  was 
the  beat  thing  that  could  have  happened  to 
pcBierve  this  sculpture,  for  the  Turks  later 
ovenan  the  land  and  burned  much   of  the 
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marble  to  make  lime  for  mortar,  and  probably 
these  beautiful  works  of  art  would  have  met 
that  fate.    See  Parthenon  ;  Sculptubb. 

E'LI,  a  high  priest  and  judge  of  the  Israel- 
ites for  forty  years,  who  took  care  of  Samuel 
during  bis  boyhood.  Deeply  pious  biouelf,  be 
was  not  a  firm  enough  father  to  train  bis  two 
sons  to  foUow  God,  and  for  that  reason  he  was 
warned  that  they  would  die  in  battle.  When 
the  news  of  their  death  was  brought  to  him, 
he  was  also  told  that  the  Ark  of  God  had  been 
taken,  and  this  shock  killed  him.  See  /  Samuel 
IV,  18. 

ELI'JAH,  the  great  prophet-reformer  of  Is- 
rael, whose  sole  object  was  to  awaken  his 
people  to  the  conviction  that  Jehovah  alone  is 
God.  He  lived  at  a  period  when  there  was  a 
life-and-death  struggle  between  the  religion 
of  Jehovah  and  Baal  worship,  because  Ahab, 
king  of  Israel,  had  introduced  the  worship  of 
other  gods.  By  mirades  and  prophecies  Elijah 
proved  God's  divinity  and  denounced  the  Icing 
for  his  crime,  telling  him  that  Jehovah  would 
punish  him.  In  II  Kingi  II,  11,  it  is  recorded 
that  during  the  reign  of  the  next  king,  Elijah 
was  carried  to  heaven  in  a  fiery  chariot,  after 
appointing  Elisha  as  his  successor.    See  EluaHA. 

EUOT,  eViui,  Chablss  Wiluau  (1834- 
},  one  of  the  most  renowned  of  American 
educators,  for  forty  years  president  of  Harvard 
University.  Higher  education  in  the  United 
States  since  the  War  of  Secession  has  been 
more  strongly  in- 
fluenced by  Eliot 
than    by    any 

chiefly  to  him  are 
due  the  introduc- 
tion of  the  elec- 
tive system,  the 
inclusion  of  all 
branches 
knowledge  as  sub- 
jects for  study, 
and  the  mainte- 
nance   of   highest         CHARLBS    W.    ELIOT 

scientific  ideals  in  graduate  and  professional 
departments.  These  new  principles  he  fought 
hard  to  establish,  and  before  the  close  of  his 
active  career  he  had  the  satisfaction  of  seeing 
them  accepted  as  fundamental  and  undebatable 
bases  of  higher  education. 

Eliot  was  bom  in  Boston  on  March  20,  1834, 
and  was  graduated  from  Harvard  College  at  the 
age  of  nineteen.  After  graduation  he  became 
a  Harvard  tutor  in  mathematics,  «.!  \)ci»  VhTOfc 
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time  pursuing  advanced  atudies  in  ebeourtiy. 
From  1SS8  to  1863  be  was  aesiBtaiit  profesBor  of 
mathematics  and  chemistry  at  Harvard,  and 
theo  studied  in  Europe  for  two  years.  Bendea 
teaching  him  more  cbemistry,  these  two  yean 
gave  him  an  insight  into  European  educatioomi 
methods  which  waa  of  untold  value  to  him  * 
few  yeaiB  later.  He  returned  to  Boeton  to 
accept  the  profeasorehip  of  analytical  chemis- 
try at  the  now  famoua  Maasachuaetta  loatitute 
of  Technology,  which  was  then  being  organiied. 

In  1869,  he  began  his  long  career  aa  presideiit 
of  Harvard  University,  which  was  transformed 
under  his  administration  from  a  New  England 
college  into  a  national  institution.  From  the 
first  days  of  his  administration  he  showed  a 
remarkable  grasp  of  educational  and  adminis- 
trative detail,  but  never  lost  eight  of  general 
principles.  His  breadth  of  interest,  personal 
dignity  of  character  and  high  ideals,  all  made 
him  a  man  who  held  the  admiration  and  loyalty 
of  bis  staff.  In  matters  of  discipline,  as  of 
study,  he  deliberately  allowed  great  freedom. 
President  Eliot  was  a  firm  believer  in  athletics, 
although  he  did  not  fully  sympathise  with  the 
later  development  of  intercollegiate  competi- 
tion. In  his  college  days  he  was  an  expert 
oarsman,  and  for  many  years  rowing  was  his 
favorite  form  of  exercise.  In  his  later  years 
he  rode  a  bicycle,  and  even  after  his  seventieth 
year  he  was  a  familiar  figure  in  Cambridge 
streets  on  his  early  morning  "spin."  In  1009 
bis  advancing  years  led  him  to  lay  down  the 
heavy  administrative  burden  which  he  had 
carried  for  four  decades;  his  successor  as  presi- 
dent was  Abbott  Lawrence  Lowell. 

Eliot's  sanity,  mellowness  and  wide  range 
of  interests  gave  his  old  age  a  imique  quality. 
He  was,  in  many  respects,  the  most  distin- 
guished private  citiien  of  the  United  States. 
His  views  on  education,  religioa,  economics, 
politics  and  other  topics  were  given  respectful 
hearing.  He  edited  the  "Harvard  Classics," 
popubrly  known  as  the  "Five-Foot  Shelf"  of 
books,  a  selection  of  the  world's  beat  literature, 
whose  careful  reading,  he  said,  would  give  any 
man  or  woman  a  liberal  education.  In  1009 
President  Taft  offered  htm  the  ambassadorship 
to  Great  Britain,  but  Eliot  declined  on  the 
ground  of  age.  He  was  from  1000  a  member 
of  the  General  Education  Board  and  a  trustee 
of  the  Rockefeller  Foundation. 

Ha  was  a  frequent  speaker  in  public,  and  also 
til*  writer  of  a  number  of  books,  among  them 
I  o/  Qvatilalive  Chemical  Anali/aia; 
I  CotUribiUmu  to  CiviUtalion 
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and  Other  Ettaya;  Educational  Reform;  The 
Happy  Li}e;  The  Dvnble  Saliefaeliona  of  Life; 
Four  American  Leaden;  and  The  Nea  Re- 
ligion.  WJi- 

EUOT,  Gkkoi  (I81O-1B80),  the  pen  name 
of  Mabt  Ann  (or  Marian)  Etanb,  the  fore- 
most woman  writer  of  English  fiction.  To- 
gether with  her  two  great  contemporaries  of 
the  Victorian  Age.  Dickens  and  Thackeray,  dM 
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"Or  all  the  women  writers  who  have  helped  and 

are  still  helping  to  place  our  Qngllah  novels  at 

(tio  head  of  tho  world's  flctlon,  ahe  holds  at  pr«s- 

ent  unquestionably  the  highest  rank." — Irfmjr. 

has  an  assured  place  among  those  novelists  who 
have  helped  to  give  English  fiction  its  eom- 
manding  position  in  the  world's  literature. 

Marian  Evans  was  bom  on  Novembm  33, 
1819,  at  Arbury  Farm,  in  Warwickshire,  one  of 
the  Midland  counties,  about  twenty  miles  from 
the  town  of  Stratford,  where  Shakespeare  was 
bom.  Her  father,  a  plain,  honest  farmer  of 
the  type  seen  in  the  hero  of  Adam  Bede,  was 
agent  for  Mr.  Francis  Newdigate,  and  on  hii 
Arbury  estate  the  novelist  passed  the  fint 
twenty-one  years  of  her  life.  Some  of  the  mart 
interesting  descriptions  of  scenery,  oharactw 
and  incident  that  brighten  her  novels  are  x^ 
flections  of  her  life  in  the  English  Midlands. 
She  and  her  brother  are  pictui^  in  Tk*  Mill 
on  the  Floes  as  Maggie  and  Tom  TuUiver; 
the  saintly  Dinah  Morris  in  Adam  Btd*  k 
one  of  her  aunts;  and  the  aharp-tragued  Mu. 
Poyser,  in  the  same  book,  her  mother. 

After  stui^ing  for  several  yean  it  two  |i» 
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icx)ls  for  young  ladies,  Marian,  at  the 
leventeen,  was  called  by  the  death  of 
her  to  take  entire  charge  of  the  house- 
Q  the  midst  of  the  cares  and  responsi- 
of  her  new  duties,  however,  she  found 
'  a  vast  amount  of  miscellaneous  read- 
lien  she  was  twenty-one  the  family 
I  to  the  thriving  manufacturing  town 
ntry,  where  she  formed  a  new  circle  of 

Her  most  intimate  associates  were 
kers  in  matters  of  religion,  and  under 
luence  she  turned  aside  from  her  youth- 
actions  and  became  a  freethinker  her- 
his  was  the  beginning  of  a  spiritual 

that  left  her  convinced  that  duty  is 
reme  law  in  life,  an   idea  that  finds 
3n  in  all  of  her  novels. 
19,  on  the  death  of  her  father,  she  trav- 

the  Continent  with  friends,  and  after 
im  to  England  began  to  write  for  the 
nster  Review.  She  was  soon  made 
\,  editor  of  this  magazine,  an  event 
larks  the  real  beginning  of  her  literary 
Herbert  Spencer,  Carlyle,  Harriet  Mar- 
ind  George  Henry  Lewes  became  her 
rsonal  friends,  and  with  the  latter,  him- 
mter  of  some  distinction,  she  formed 
(ship  that  both  regarded  as  marriage, 
the  inspiration  of  his  sympathy  and 
ionship  she  sent  to  one  of  the  mag- 
in  1857,  her  first  story,  The  Sad  For- 
>/  the  Reverend  Amos  Barton.  This 
tale  of  the  trials  of  a  poor  clergyman 

noble-hearted  wife  was  published  the 
kg  year  with  several  other  stories  under 
J  Scenes  of  Clerical  Lije. 
58  appeared  her  first  long  novel,  Adam 
It  was  received  by  the  public  with  an 
ism  for  which  its  author  was  quite  im- 
d,  and  it  has  always  remained  one  of 
st  popular  books.  Certainly  it  is  one 
most  natural  and  unlabored,  for  it  is 
atively  free  from  the  analysis  of  char- 
id  motive  that  is  carried  to  an  extreme 
ast  novel,  Daniel  Deronda.  In  realistic 
al  of  country  life  and  character  Adam 

probably  surpassed  by  no  other  book, 
dlowed  The  Mill  on  the  Floss  (1860),  in 
she  reached  the  heights  of  beautiful 
on,  picturing  with  a  tender  and  loving 
er  own  girlhood  experiences. 
Mamer,  the  most  perfectly-constructed 
novels,  was  published  in  1861.  In  this 
kled  the  miracle  wrought  in  the  life  of 
t  weaver  who  has  lost  faith  in  humanity 
to  is  reclaimed  by  the  loving  influence 


of  a  little  child.  Romola  (1862-1863),  her  only 
historical  novel,  marks  a  change  in  background, 
for  it  is  a  picture  of  Italian  life  in  the  days 
of  the  great  Savonarola.  In  Felix  Holt  (1866), 
Middlemarch  (1871-1872)  and  Daniel  Deronda 
(1876),  she  returned  to  English  scenes  and 
characters.  Meanwhile,  in  1868,  she  had  pro- 
duced a  dramatic  poem  in  blank  verse,  The 
Spanish  Gypsy.  Her  last  work,  a  collection  of 
essays  entitled  The  Impressions  of  Theophrastus 
Such,  appeared  in  1879,  the  year  after  Mr. 
Lewes  died.  His  death  was  a  terrible  shock  to 
her,  and  it  meant  the  end  of  her  creative 
vitality.  Two  years  afterward  she  married 
John  Walter  CJross,  who  later  became  her 
biographer.  She  lived  only  six  months  after 
their  marriage. 

In  George  Eliot's  novels  there  is  more  of 
tears  than  of  laughter.  She  viewed  life 
seriously,  and  the  spiritual  struggles  of  her 
characters,  their  development  or  their  degenera- 
tion, were  matters  of  supreme  interest  to  her. 
Yet  her  novels  are  not  all  gloom.  Her  famous 
chapter  in  Silas  Mamer  which  describes  the 
village  worthies  sitting  about  the  tavern  fire 
and  philosophizing  on  ghosts  is  one  of  the 
brightest  examples  of  humorous  writing  in  Eng- 
lish fiction.  One  of  the  strongest  elements  in 
her  personal  character  was  her  craving  for  love 
and  sympathy.  Again  and  again  this  is  re- 
flected in  the  tender  note  that  may  be  found 
in  all  of  her  stories,  a  tenderness  which  is 
nowhere  more  beautifully  expressed  than  in  the 
simple  words  which  tell  the  tragic  fate  of  Tom 
and  Maggie  Tulliver: 

The  boat  reappeared,  but  brother  ap.d  sister 
had  gone  down  in  an  embrace  never  to  be 
parted;  living  through  again  in  one  supreme 
moment  the  days  when  they  had  clasped  their 
little  hands  in  love  and  roamed  the  daisied  fields 
together.  b.ic.w. 

ELIOT,  John  (1604-1690),  an  American 
colonial  missionary,  called  the  '* Apostle  to  the 
Indians,''  was  of  English  birth  and  was  grad- 
uated from  Cambridge  in  1622.  He  settled  in 
Boston  in  1631,  where  he  devoted  his  life  to 
bettering  the  condition  of  the  Indians.  His 
first  step  in  this  direction  was  to  master  their 
dialects,  which  he  acco^iplished  with  the  assist- 
ance of  a  young  Indian  convert.  Besides  his 
successful  missionary  labors  he  did  much  liter- 
ary work  of  lasting  value.  His  great  life 
achievement  was  the  translation  of  the  Bible 
into  the  Massachusetts  dialect  of  the  Algonquin 
tongue.  He  also  published  an  Indian  gram* 
mar  and  assisted  in  the  production  oi  tK^  Bo^ 
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Paalm  Book,  an  Engliah  metrical  versioD  of 
the  Psalms,  the  first  book  printed  in  New  Eng- 

ELI'SHA,  a  great  prophet  of  Israel  who,  m 
successor  of  Elijah  (whidi  see),  continued  and 
carried  forward  the  work  which  be  bad  begun. 
He  petitioned  for  a  double  portion  of  Elijah's 
spirit  as  he  saw  bim  carried  up  to  heaven  in 
the  fiery  chariot  (//  Kings  II,  11),  and  many 
miracles  of  power  and  knowledge  were  per- 
formed by  Elisha  in  the  name  of  the  Lord.  He 
held  his  office  for  sixty-Jive  years  and  was  the 
last  prophet  to  work  miracles  among  the  peo- 
ple of  Israel. 

ELDt'IR,  from  the  Arabian  el  ik  «iV,  or 
philosopher's  stone,  is  in  modem  medicine  a 
spicy,  sweetened  preparation  or  tincture  used 
in  medicine  to  di^uise  its  disagreeable  taste. 
In  alchemy,  or  the  chemistry  of  the  Middle 
Ages,  it  was  a  substance  which  was  supposed  to 
have  the  property  of  changing  the  baser  metals 
into  silver  or  gold,  of  restoring  youth  and  pro- 
longing life.  The  word  is  also  used  figuratively 
in  its  modem  sense,  as  in  Bayard  Taylor's 
Lands  of  tke  Saracen,  "The  air  we  breathed 
was  an  elixir  of  immortality." 

EUZ'ABETE  <1533-1603),  the  "Good  Queen 
Bess"  of  Ei^land,  whose  reign  was  one  of  the 
most  glorious  periods  in  the  history  of  her 
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country.  Adored  in  her  own  day  as  almost 
more  than  mortal,  she  has  not  lacked  severe 
oitic*  in  the  yeara  that  have  followed,  but  as 
to  the  importance  of  her  reign  there  cannot 
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be  two  opinions.  In  literature  the  namea  of 
Shakespeare,  Bacon  and  Spenser  made  it  of 
surpassing  worth;  daring  mariners  sought  new 
shores,  and  by  their  accounts  stirred  the  imag- 
inations of  those  at  home;  the  begiiminBi  of 
the  colonial  empire  were  made,  and  living  con- 
ditions were  so  changed  for  the  better  that 
England  was  like  a  new  country.  Indeed,  it 
was  the  trartsitioQ  time  from  medieval  to  rood- 
em  England,  and  for  moet  of  the  great  advutoe 
Elisabeth  was  given  the  credit,  justly  or  un- 
justly, 

The  BoUgions  Qnestion.  Elisabeth  was  die 
daughter  of  Henty  VIII  and  the  famous  Anae 
Boleyn  (which  see),  and  was  declared  heiress 
to  the  crown  almost  immediately  after  her 
birth.  But  when  the  queen  fell  from  favor  and 
was  beheaded,  the  young  princess  was  de- 
clared  Ulegitimate  and  for  a  time  hod  an  un- 
happy life.  Finally,  however,  she  was  givon 
her  place  in  the  succession,  after  Edward  and 
Mary,  and  during  Edward's  reign  she  lived  a 
peaceful  life.  While  Mary  was  on  the  throne 
she  was  more  or  lees  an  object  of  suspicion,  for 
it  was  well  known  that  she  had  been  brought 
up  a  Protestant,  but  at  Mary's  death  in  1558 
her  right  to  the  crown  was  unquestioned.  The 
great  issue  confronting  her  was  that  of  leligion, 
and  she  showed  herself  capable  of  <<w»1ing  with 
it  wisely.  She  restored  Protestantism,  rein- 
stated tJie  English  Book  of  Common  Pmyer 
and  asserted  the  royal  supremacy  over  tbe 
Church,  but  she  avoided  fanaticism  and  showed 
herself  willing  to  coll  to  her  aid  Catholic  as 
well  as  Protestant  ministen.  Indeed,  one  of 
the  things  which  most  clearly  showed  Elia- 
abeth's  wisdom  was  her  choice  of  couneiUocB. 
She  might  object  violently  to  their  advice,  but 
if  they  could  once  convinoe  her  that  it  waa  for 
the  good  of  the  country  she  usually  yielded. 
Greatest  of  her  ministers  was  Sir  William  Cecil 
(Lord  Burleigh),  in  whom  for  forty  years  tbe 
placed  implicit  confidence. 

Tbe  Huiiage  Question,  pne  of  the  que» 
tions  on  which  Elisabeth's  first  Parliament  ^>- 
proached  her  was  that  of  her  marriage— there 
must  be,  they  felt,  a  successor  to  the  crown, 
or  it  might  come  into  the  hands  of  a  Catholic 
For  a  time  Elisabeth  played  with  the  guestiotL 
She  would  many— then  she  would  not;  so 
all  her  life  she  was  a  coquette,  yeanuog  for 
love  and  fiattery.  ^e  had  her  favnitea,  nota- 
bly the  Earl  of  Leicester,  irtiom  rite  would 
probably  hav«  married  had  abe  not  f«H«d  As 
displeasure  of  her  subjects;  and  obe  kqit  fo^ 
eign  princes,  as  Philip  II  of  Spain  and  A>  DiAb 
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of  Anjou,  waiting  long  for  an  answer  to  their 
suits,  but  in  the  end  she  announced  her  inten- 
tion to  live  and  die  a  virgin  queen. 

Mary,  Queen  of  Scots.  With  this  fascinating 
princess  were  connected  many  of  the  political 
events  of  Elizabeth's  reign  (see  Maby  Stuart). 
Fleeing  to  England  to  seek  the  protection  of 
Elisabeth,  she  was  there  imprisoned,  and  in 
1587  was  executed  because  of  her  supposed 
share  in  several  Catholic  plots.  Elizabeth  con- 
sented reluctantly  to  the  death  of  her  cousin 
and  to  the  stern  measures  against  Catholics 
which  followed,  but  her  reluctance  did  not  save 
her  from  the  wrath  of  the  strongest  Catholic 
sovereign  of  Europe — Philip  of  Spain,  her  for- 
mer suitor.  He  determined  to  punish  England, 
and  dispatched  the  great  Armada  (which  see), 
but  the  storms  of  the  Channel  combined  with 
the  superior  seamanship  of  the  British  to  de- 
stroy the  great  enemy  fleet,  and  the  result  was 
new  glory  to  England  and  its  queen. 

Character.  Elizabeth  was  ludicrously  vain, 
and  had  a  violent  temper  which  she  did  not 
hesitate  to  show  by  swearing,  striking  her  cour- 
tiers, or  spitting  at  them.  In  the  diplomacy  of 
the  day,  which  consisted  largely  of  intrigue  and 
double-dealing,  she  was  a  master,  winning  by 
her  ready  falsehoods  the  doubtful  praise,  ''She 
lived  and  lied  for  her  country.''  But  one  thing 
counterbalanced  all  these  undoubted  faults  in 
the  eyes  of  her  subjects — her  love  for  England. 
This  was  genuine,  and  it  was  so  strong  that  she 
was  willing  to  sacrifice  even  her  own  prefer- 
ences to  it.  A.MCC. 

ELIZABETH,  N.  J.,  the  county  seat  of 
Union  County,  two  miles  west  of  Newark  Bay, 
four  miles  southwest  of  Newark  and  twelve 
miles  southwest  of  New  York  City.  It  is 
served  by  the  Central  of  New  Jersey,  the  Penn- 
sylvania and  the  Lehigh  Valley  railroads  and 
by  electric  interurban  lines,  and  has  steamboat 
connection  with  New  York  City.  In  1910  the 
population  was  73,409;  in  1916  a  Federal  esti- 
mate reported  86,690.  The  area  of  the  city 
exceeds  nine  square  miles. 

Elizabeth  is  an  old  town  and  contains  many 
places  of  historical  interest;  a  number  of 
colonial  buildings  are  still  standing.  The  streets 
are  wide,  well  paved  and  shaded.  The  city  has 
many  attractive  suburban  homes  of  New  York 
bunnesB  men,  and  contains  several  parks,  the 
county  courthouse,  city  hall,  public  library,  an 
orphan  asylum  and  several  hospitals.  Elizabeth 
Port,  a  part  of  the  city,  is  situated  on  Staten 
Idand  Sound  and  is  an  important  reshipping 
point  for  iron  and  anthracite  coal  from  the 


mines  of  Pennsylvania.  The  city  has  a  large 
sewing-machine  factory,  shipbuilding  plants, 
foundries,  oil  refineries,  leather  and  rubber 
works,  and  manufactories  of  wire  aoA  cable, 
chemicals,  paints,  toob,  electromotors,  castings, 
machinery,  hardware  and  tools.  In  favorable 
years  the  total  value  of  factory  products  is 
over  $29,000,000. 

Elizabethtown,  as  it  was  first  called,  was 
settled  in  1664  by  a  company  from  Long  Island, 
and  was  the  capital  of  the  colony  from  1755  to 
1757.  It  was  the  early  home  of  both  Alexander 
Hamilton  and  Aaron  Burr.  During  the  War 
of  Independence  it  was  partially  destroyed. 
Princeton  University  was  founded  at  Elizabeth 
in  1746  as  the  College  of  New  Jersey.      M.w. 

ELIZABETH  CITY,  N.  C,  a  port  of  entry 
and  the  county  seat  of  Pasquotank  County, 
situated  in  the  extreme  northeastern  part  of 
the  state,  fifty-three  miles  south  of  Norfolk, 
Va.,  with  which  it  is  connected  by  the  Norfolk 
Southern  Railroad.  Steamboats  ply  between 
the  two  cities  through  the  Dismal  Swamp  Canal 
and  the  Albemarle  and  Chesapeake  Canal.  In 
1910  the  population  was  8,412;  in  1916  it  was 
9,710. 

Elizabeth  City  is  the  seat  of  a  state  normal 
school  for  negroes  and  of  the  Atlantic  Col- 
legiate Institute,  and  has  a  United  States  cus- 
tomhouse. The  trucking  interests  are  exten- 
sive, and  the  city  has  a  good  harbor  and  a 
large  domestic  trade  in  cotton,  lumber,  fish  and 
oysters.  It  has  shipbuilding  yards,  cotton  and 
hosiery  mills,  cotton  gins,  machine  shops,  iron 
works,  lumber  mills,  and  manufactories  of  car- 
riages and  wagons,  barrels  and  baskets.  It  was 
settled  and  incorporated  in  1793. 

ELKy  a  splendid  game  animal  of  the  deer 
family  which,  because  of  the  ambition  of  hunt- 
ers, is  rapidly  becoming  extinct.  There  are  two 
distinct  species,  the  American  and  the  Euro- 
pean. 

The  American  Elk,  so  named  by  early  set- 
tlers, is  more  properly  known  by  the  Indian 
name  wapiti,  for  its  resemblance  to  European 
species,  from  which  the  name  elk  originated,  is 
not  close.  Although  it  is  rarely  seen,  and  then 
chiefly  in  the  Rocky  Mountains  and  other 
westward  ranges,  the  memory  of  this  noble 
animal  is  preserved  throughout  America. 
Mountains,  lakes,  rivers,  counties  and  towns 
where  it  was  hunted  for  its  teeth,  horns,  flesh 
or  hide,  have  been  named  in  its  honor. 

It  is  a  strong-limbed,  sleek-coated  creature, 
standing  about  five  feet  four  inches  hig^  aX 
the  shoulder,  sometimea  'w^i^vn^V^W^  ^^>\Ti.^. 
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The  body  ie  yellonish-brown  above  and  nearly 
-  black  beneatii.  The  chest,  neck  aitd  legs  are 
dark  brown.  The  males  bear  anttetB  which  are 
between  four  and  five  feet  long.  They  curve 
outward  and  backward,  but  their  branches  or 
tines  turn  forward.  The  male  appropriates  a 
number  of  females,  and  when  nuting  time 
comes  each  male  fighta  furiously  with  his  rivals 
to  acquire  a.  herd.  Female  elks  breed  when 
two  or  three  yeare  old,  and  uaually  bear  but 
one  fawn  at  a  time,  although  soroetimes  there 
are  two  or  three.  Unlike  most  deer,  elk  do  not 
roam  about  at  night.  They  feed  on  grasses, 
weeds,  leaves  and  twigs  during  tiie  morning  and 
afternoon.  In  hot  weather  they  spend  hours 
at  a  time  standing  in  water,  to  be  rid  of  flies 
and  mosquitoes.  The  winter  feeding  pounds 
are  open  hills. 

While  the  wapiti  enj<^ed  the  freedom  of  the 
plains,  Indians  killed  great  numbers  for  tiie 
flesh,  which  they  ate,  and  for  the  skins,  whicli 
they  used  to  cover  their  lodges  or  tepees.  Id 
the  past,  the  elk  was  al«o  bunted  for  its  teeth 
and  antlers.  The  teeth  were  used  as  badges 
or  symbols  of  membeiship  by  the  Benevolent 
and  Protective  Order  of  Elks  (see  Elks)  and 
the  demand  was  so  great  that  vast  herds  of 
animals  were  sacrificed  to  obtain  them.  To 
prevent  complete  extermination  the  elk  is 
being  carefully  protected  by  law,  both  in  Can- 
ada and  the  United  States.  The  Order  of 
Elks  now  use  imitation  elk's  teeth  made  of 
metal  or  composition. 

The  European  Elk,  the  largest  of  European 
deer,  is  similar  to  the  huge,  ungainly  American 


mooie,  with  its  scoop-shaped  antlers.  It  is  an 
easily-tBined  creature  and  has  often  been  used 
*•  a  beaut  of  burden,  but  as  such  it  has  been 


14  ELLESHEBE   LAHD 

largely  superseded  bj'  the  reindeer  (which  see). 
The  elk  is  also  strongly  protected  by  law  in 
European  countries,  but  it  is  gradually  becom- 
ing extinct.  Some  arc  still  seen  in  forests  of 
Norway.  Sweden,  Russia  and  Pruaaia. 

Another  species  of  deer,  now  extinct,  was 
known  as  the  Irish  elk.  It  ivas  a  large  deer. 
distinguished  by  its  enormous  antlers,  some- 
times eleven  feet  from  tip  to  tip,  11.B. 

Related  8ab|«Ma.  The  reader  U  referred  to 

the  following  artlclaa  In  these  volumea: 

Deer  Reindeer 

Moose  Wapiti 

ELE'HABT,  Ind.,  a  city  in  Elkhart  County 
in  the  north-central  part  of  the  8tat«,  fifteen 
miles  east  of  South  Bend  and  101  mites  ikearly 
east  of  Chicago.  It  is  on  the  Saint  Joeepb 
River,  at  the  mouth  of  the  Elkhart  River,  and 
on  the  Chicago,  South  Bend  A  Northern  In- 
diana, the  Cleveland,  Cincinnati,  Chicago  A 
Saint  Louis,  the  New  York  Central  and  the 
Saint  Joseph  Valley  railroads.  There  is  electric 
interurban  service  west  and  south.  In  1910 
the  population  was  10,282;  in  1016  it  was  21^58. 
The  ares  of  the  city  is  ax  square  miles. 

Agricultural  produce  of  the  surrounding 
country  is  shipped  from  Elkhart.  Important 
industrial  establishments  of  the  city  include 
paper  mills,  automobile  works,  bridge  and  iron 
works  and  manufactories  of  musical  iuitiu- 
menta,  furniture,  carriages,  machinery,  gas  gen- 
erators, telephone  supplies,  corsets  and  rubber. 
Pon'er  for  manufacture  is  supplied  by  a  dam 
and  power  house  built  in  1013  at  a  cost  of 
I750,CK)0.  The  city  has  attroctive  parks,  a  fine 
high  school  building  and  a  Carnegie  Library. 

ELKS,  Bbnevolznt  akd  Prottciivb  Ona 
OP,  a  social  and  benevolent  organiiation  founded 
in  New  Vork  in  1868  by  members  of  the  tbesl- 
rical  profession,  but  now  admitting  any  vbitc 
male  citisen  of  the  United  States  of  good  monl 
character  ovet  twenty-one  years  of  age.  tit 
order  has  one  grand  lodge  and  sub-lodgel  «itk 
club  houses  in  many  of  the  large  cities  ^i»' 
serve  as  hotels  to  members.  An  imitation 
elk's  head,  with  or  without  the  addition  of  ^ 
lettere  B.  P.  0.  E.,  has,  for  humane  «««*•■ 
replaced  the  elk's  tooth  as  the  official  t*'V 
(see  Elk).  The  society  has  a  cooitai>''r' 
increasing  membership  and  is  said  to  ta" 
made  greater  charitable  di^nirsements  tlw 
almost  any  other  fraternal  organisation  in  ■" 

BLLESMEBB,  eWmeer,  LAHD,  U  0»*- 
habited  region  almost  entirety  eoreRd  *■■ 
glacial  ice  caps,  which  lies  north  of  Jobm  BM> 
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and  west  of  Northern  Greenland.  It  was  dis- 
covered by  William  Baffin  in  1616,  but  up  to 
1800  very  little  was  known  concerning  it.  In 
that  year  Peary  explored  its  surroundings  and 
found  that  Grinnell  Land,  lying  to  the  north, 
was  a  part  of  the  same  land.  A  year  or  so 
later  Otto  Sverdrup  discovered  its  hitherto 
unknown  west  coast  and  several  neighboring 
islands.    See  Polar  Exploration. 

ELLIOTT,  el'iut,  Maxinb  (1871-  ),  an 
American  actress  who  since  1008  has  also  been 
a  theatrical  manager  and  theater  owner.  She 
was  bom  at  Rockland,  Maine.  At  the  age  of 
sixteen  she  moved  to*  New  York  City  to  fight 
her  way  to  success  in  her  chosen  profession. 
Her  first  appearance  was  in  1890  with  £.  S. 
Willard  in  The  Middleman.  Subsequently,  she 
became  identified  with  Rose  Coghlan's  com- 
pany, and  later,  as  a  member  of  the  Augustin 
Daly  company,  she  went  to  London,  where  she 
was  well  received.  In  1806  she  joined  Nat 
Goodwin's  company,  and  to  him  she  was  mar- 
ried two  years  later,  becoming  his  second  wife, 
but  within  a  few  years  secured  a  divorce.  As 
co-star  with  Goodwin  she  appeared  in  a  series 
of  plays  of  diversified  themes,  produced  both 
in  England  and  America,  embracing  several 
Shakespearean  roles.  Her  first  venture  as  an  in- 
dependent star  was  in  1003,  when  she  appeared 
in  Her  Own  Way,  followed  by  Her  Great 
Match,  and  My  sell — Bettina.  Since  1903  she 
has  been  owner  and  manager  of  the  Maxine 
Elliott  Theater  in  New  York  City.  She  is  a 
sister  of  Gertrude  Elliott,  wife  of  Sir  J.  Forbes- 
Robertson. 

ELLIPSE »  elip$',  the  geometrical  figure 
which  most  closely  resembles  in  form  the  orbit 
of  a  planet.    In  geometrical  terms  an  ellipse 


AN  ELLIPSE 

The  letters  named,  and  the  method  of  drawing 
tui  ellipse,  are  explained  in  the  text. 

k  a  conic  section  and  a  curve  of  the  second 
cider  and  second  class.  There  are  many  me- 
chiitfcai  appliances  for  drawing  ellipses,  called 


ellipsographs,  or  elliptic  compasses,  but  the 
most  simple  method  is  to  fasten  the  two 
ends  of  a  piece  of  string  at  two  points,  called 
the  foci.  The  string  must  be  longer  than  the 
direct  distance  between  the  two  points.  With 
a  pencil,  keeping  the  string  taut,  an  ellipse  may 
be  described.  The  diameter  passing  through 
the  two  foci  is  called  the  major  axis;  the 
diameter  taken  at  right  angles  to  this  is  the 
minor  axis. 

To  find  the  area  of  an  ellipse  multiply 
half  the  length  of  the  major  axis  by  half  that 
of  the  minor  axis  and  multiply  the  result  by 
3.1416;  this  is  a  process  that  can  be  explained 
only  by  higher  mathematics.  In  the  accom- 
panjdng  figure  the  two  foci  are  represented  by 
/  /,  the  major  axis  by  m  a.  The  minor  axis  is 
represented  by  h  e.  To  ascertain  the  area 
assume  that  m  a  equals  64  feet  and  ^  e  48 
feet.  One-half  of  64  feet=32;  one-half  of  48= 
24.  32X24=768.  Multiply  768  by  3.1416,  and 
the  result  is  2412.7488,  the  number  of  feet. 

ELLIS,  eVia,  ISLAND,  in  New  York  har^ 
bor,  might  be  called  the  "gateway  to  the 
New  World."  Through  it  must  pass  all  immi- 
grants who  enter  the  United  States  through  the 
port  of  New  York,  usually  from  two-thirds  to 
three-fourths  of  all  those  who  come  to  the  coim- 
try  from  overseas.  In  1907  over  a  million  new- 
comers were  examined  at  the  island  for  their 
fitness  to  become  citizens  of  America,  and  the 
average  number  in  subsequent  years,  until  the 
War  of  the  Nations  in  1914,  was  above  7Q0fiQ0. 
After  the  immigrant  has  been  accepted  as  a 
prospective  American  citizen  he  is  taken  upon 
a  government  vessel  to  the  "Battery,"  the 
southern  end  of  Manhattan  Island  (and  there- 
fore of  the  city  of  New  York)  and  is  then  free 
to  develop  his  ambitious  plans  in  the  New 
World. 

The  island  is  a  mile  southwest  of  Manhat- 
tan; it  has  been  the  property  of  the  national 
government  since  1808  and  an  immigrant  sta- 
tion since  1891. 

ELLS 'WORTH,  Ouveb  (1745-1807),  an  early 
American  statesman,  distinguished  for  his 
sound  judgment  and  activity  at  the  Federal 
Convention,  where  he  helped  frame  the  Consti- 
tution of  the  United  States  in  1787.  Having 
served  in  the  Continental  Congress  for  five 
years,  and  as  judge  in  his  state  superior  court, 
he  was  chosen  to  represent  his  state,  Connecti- 
cut, at  the  Constitutional  Convention.  After 
the  government  was  organized  he  was  elected 
one  of  the  first  United  States  Senators  from 
his  state  and  was  chairmaxi  ol  \}sx^  ^^^nssciXXft.^ 


SLM  » 

iniced  the  entire  ayatem  of  Federal 
ictically  os  they  exirt  to^Uy-  In 
waa  appointed  Chief  Justice  of  the 
Court.  This  pceition  he  held  for 
ira,  resigning  to  go  to  France  with  two 
>iDaUB8ioners  to  negotiate  a  Dew  treaty. 


The  most  common  form  in  which  tbey  «•>. 
the  vase  form,  apreadins  out  gradiutUy  from 
the  base;  another  is  the  umbrella  form,  a  long 
trunk  branching  out  at  the  top  much  like  a 
feather  duater.  Both  forms  are  illustrated  in 
accompanying  drawings.  In  the  spring  the 
tree  is  covered  with  purpliah  buds,  then  green- 
ish flower  clusters  appear,  followed  aocD  by 
winged  seeds.  In  the  summer  the  gnteeful 
branches  of  pointed,  o\-b1,  tooth-edged  leaves 
cast  a  welcome  shade;  and  in 


B*«d  body,  wit 

SLH,  one  of  the  "stately  children  of  the 
wood,"  a  tree  valued  for  lumber  and  for  orna- 
ment in  America  and  Europe.  The  best-known 
species  are  the  American  and  the  English  elm. 


Ulf  BRBIiLA.  FOIUI 

-■-•ton  by  the  Hr«  Pr«atdeat, 


VASE  FORM 

know  from  the  swinging,  deserted  neata  Ai^ 
the  elm  ia  the  favorite  tree  of  the  oriole. 

The  elm  growa  more  rapidly  than  tome  «**•' 
trees — the  oak,  for  example — and  often  atfr*** 
a  height  of  seventy-five  to  126  feet.    Indnri**"' 
specimena  known  to  be  300  years  old  ai*  ^ 
alive.    The  tough,  hard,  light-brown  wood,  *o 
difficult  to  split,  is  valued  for  Uw  ininiifMit"** 
of  boats,  barrels,  wagon  iriwela  and  fans  inp^ 
mente,  and  also  for  fuel.    Tha  ouUr  bHk  if 
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some  species  is  used  in  dyeing  and  sugar  refin- 
ing. One  species,  the  slippery  elm,  a  small  tree 
with  rough,  hairy  foliage,  furnishes  a  gluey 
inner  bark  which  boys  like  to  chew,  and  which 
is  used  in  medicine,  especially  in  cases  of  sore 
throat.  The  inner  bark  of  the  white  elm  fur- 
nishes a  strong  fiber  for  cordage  and  cloth 
making.  The  cork,  or  rock,  elm,  with  its  corky 
bark,  is  the  species  of  elm  from  which  were 
made  the  hubs  of  the  "wonderful  one-hoss 
shay,"  made  famous  in  Oliver  Wendell 
Holmes's  The  Deacon's  Masterpiece, 

In  the  New  England  states  elms  are  numer- 
ous and  beautiful  in  both  country  and  cities. 
There,  in  Cambridge,  Mass.,  stands  the  "Wash- 
ington Elm,"  under  which  General  Washington 
took  command  of  the  Continental  army  in 
1775  (see  Washington  Elm,  for  illustration). 
A  beautiful  white  elm  in  Lancaster,  Mass.,  is 
"the  pride  of  the  state."  New  ECaven,  Conn., 
is  often  called  the  "City  of  Elms." 

Elm-Leaf  Beetle.  In  1837,  the  pest  of  Euro- 
pean elms,  the  elm-leaf  beetle,  appeared  in 
the  United  States  and  Canada  and  has  since 
spread  throughout  America.  It  is  a  yellow- 
ish-brown beetle  about  a  quarter  of  an  inch 
long,  with  three  indistinct  stripes  on  the  wings. 
The  grub  of  this  beetle  is  like  a  caterpillar, 
first  black,  gradually  changing  to  yellow,  with 
three  dark  stripes.  The  United  States  Depart- 
ment of  Agricultiure  advises  that  a  week  or 
two  after  the  grubs  come  out  of  the  pupa  stage 
and  feed  on  the  elm's  new  foliage,  the  tree 
should  be  sprayed  with  Paris  green.         m.8. 

ELMI'RAy  N.  Y.,  the  county  seat  of  Che- 
mung County,  in  the  south-central  part  of  the 
state,  147  miles  southeast  of  Buffalo  and  274 
miles  northwest  of  New  York  City.  It  is  situ- 
sted  along  both  banks  of  the  Chemung  River 
and  is  on  the  Delaware,  Lackawanna  &  West- 
ern; the  Erie;  the  Lehigh  Valley,  and  the 
PmiDsylvania  railroads.  The  Tioga  division  of 
the  Erie  Railroad,  a  line  forty-six  miles  long, 
extends  to  the  Pennsylvania  coal  fields.  Inter- 
urban  lines  connect  the  city  with  neighboring 
towns  and  with  the  picturesque  state  park, 
Watkins  Glen.  The  population  in  1910  was 
37476;  by  a  Federal  estimate  of  1916  it  was 
38,120. 

Elmira  covers  an  area  of  seven  square  miles, 
in  a  wide  and  fertile  valley.  Its  parks  include 
Eldridge,  Rorick's  Glen,  Riverside,  Brand, 
Diven,  Grove,  Maple  Avenue  and  Wisner.  The 
&ty  has  a  Federal  building,  county  courthouse, 
aftate  armoiy,  a  state  Memorial  Library,  Amot 
Alt  Galleiy,  Amot-Ogden  Memorial  Hospital, 
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the  Elmira  Orphans'  Home  and  the  Home  for 
the  Aged. 

The  city  is  the  seat  of  Elmira  College  (the 
first  college  for  women  in  the  United  States), 
the  Elmira  Free  Academy  and  the  New  York 
State  Reformatory.  The  latter,  a  state  prison 
for  first  offenders  between  the  ages  of  sixteen 
and  thirty,  was  the  first  institution  of  its  kind 
to  be  opened  in  the  United  States,  and  has  been 
a  model  for  similar  institutions  in  various  parts 
of  the  world. 

Elmira  is  an  important  railway  center  and 
has  extensive  railroad  repair  shops.  Among 
more  than  350  industrial  establishments  are 
steel  plate  works,  rolling  mills,  fire-engine  con- 
struction works,  glass  works,  boot  and  shoe 
manufactories,  boiler  and  engine  shops,  lumber 
and  planing  mills,  iron  and  steel  bridge  works, 
factories  for  tobacco  products,  also  silk  mills, 
knitting  mills  and  hardwood  finishing  works. 

In  1779  the  Battle  of  Newton  was  fought  near 
the  site  of  Elmira  between  American  and  Tory 
and  Indian  forces.  After  the  War  of  Inde- 
pendence there  were  a  few  settlers  here.  A 
permanent  settlement  was  made  in  1788,  and 
in  1815  it  was  incorporated  as  the  village  of 
Newton.  In  1828  it  was  reincorporated  as 
Elmira  and  became  a  city  in  1864. 

EL  PASO,  el  pah' so,  Tex.,  the  county  seat 
of  El  Paso  County,  is  the  only  large  city  along 
2,000  miles  of  Mexican  border,  and  the  largest 
city  within  a  radius  of  600  miles.  It  occupies 
the  extreme  western  point  of  the  state,  645 
miles  west  and  south  of  Dallas,  830  miles  south 
and  west  of  Denver  and  815  miles  east  and 
south  of  Los  Angeles.  El  Paso^  on  the  Amer- 
ican bank  of  the  Rio  Grande,  and  the  interest- 
ing old  Mexican  town,  Ciudad  Ju4rez,  are 
joined  by  a  famous  international  bridge  and 
an  electric  line. 

The  first  railroad,  the  Southern  Pacific,  was 
built  to  the  city  from  the  west  in  1881.  It 
is  now  entered  by  the  Atchison,  Topeka  & 
Santa  Fe;  the  Texas  &  Pacific;  the  Mexican 
Central;  the  Mexico  North  Western;  the  El 
Paso  &  Southwestern;  the  Chicago,  Rock 
Island  &  Gulf;  and  the  Galveston,  Harrisburg 
&  San  Antonio  roads.  Overland  automobile 
routes  pass  through  the  city.  During  the  thirty 
years  from  1880  to  1910,  El  Paso  grew  from  a 
settlement  of  a  few  adobe  houses  with  a  pop- 
ulation of  736,  to  a  modern  city  of  39,271 
inhabitants.  In  1916  there  were  63,705  inhab- 
itants, of  whom  nearly  fifty  per  cent  were 
Mexican. 

Near  El  Paso  is  the  lowest  i^asa  V^\:«^«o.^^ 
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extreme  ends  of  the  Cootinental  Divide,  hence 
iU  name.  Since  its  founding  the  city  has  been 
the  natural  gateway  between  the  United  States 
and  Mexico.  It  ia  situated  at  an  altitude  of 
3,710  feet,  on  a  broad  plain  sloping  up  to  the 
hills  northeast  and  northwest.  Because  of  its 
high  and  dry  climate  it  is  a  favorite  health 
resort.  In  adjacent  mountains  are  rich  mines 
and  targe  areas  of  exceedingly  valuable  pine 
timber.  The  Elephant  Butte  Dam  on  the  Rio 
Grande  in  New  Meitico,  a  few  miles  from  £1 
Paso,  is  the  largest  irrigation  reservoir  in  the 
world,  coDatruet«d  at  a  cost  of  $10,000,000. 
This  is  one  of  several  government  projects 
which  will  reclaim  hundreds  of  thousands  of 
acres  in  the  once  arid  valleys  of  this  vast  sec- 
El  Paso  is  a  city  of  fine  public  buildii^  and 
private  residences,  many  of  them  constructed 
of  reinforced  concrete.  Prominent  structures 
are   many   ftne   banks,   hotels,   business  blocks, 


S  ELYKU 

(copper,  lead,  silver  and  gold)  ia  $1^000,000  an- 
nually. Among  the  most  important  manufac- 
tures are  highly-finished  white-pine  products; 
smelter,  foundry  and  shop  products;  cement, 
flour,  brick,  c^ars,  food  products  and  house- 
hold furnishings.  El  Paso  is  the  market  for 
the  great  cattle  and  agricultural  interests  of 
the  surrounding  country. 

One  of  the  finest  office  buildings  stands  upon 
what  was  once  a  part  of^the  Ponce  de  Leon 
Ranch.  The  first  settlement  was  made  after 
the  Mexican  War  and  the  town  was  t^rtered 
aa  a  city  in  1873.  In  ISIO  the  commission  form 
of  government  was  adopted,  providing  for  a 
mayor  and  four  councilmen.  The  waterworks 
system,  costing  11,500,000,  the  supply  being 
obtained  from  artesian  wells,  ia  owned  by  the 
city.  During  the  border  disturbances  of  191S 
several  conferences  between  Mexican  and 
United  States  generals  were  held  in  El  Paso 
(See  Mexico,  subtitle  Hiatory).  h.w. 
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churches  and  schools,  a  Carnegie  Library,  a 
Y.  M.  C.  A.,  a  Masonic  Temple  and  club  build- 
ings, a  courthouse  and  a  city  hall.  A  new 
Federal  building  to  cost  $700,000  was  begun  in 
1916.  The  city  contains  the  Texas  State  School 
of  Mines,  a  Biimmcr  normal  school  and  business 
colleges.  Fort  Blitis,  a  regimental  cavalry  post, 
is  three  miles  cast.  Through  the  city  passes  a 
large  irrigation  canal  whose  banks  arc  beauti- 
Ticd  by  landscape  gardening.  The  fifteen  parks 
contain  nearly  150  acres,  and  arc  valued  at 
$2,300,000.  Cloudcroft.  at  an  elevation  of 
10,000  feet,  is  a  splendid  natural  park  and  resort 
ID  the  neighboring  mountains. 
f  The  total  imports  (consisting  chiefly  of  cot- 
ton, cattle,  silver,  zinc,  copper  and  lumber) 
which  passed  through  the  port  of  £1  Paso  in 
1915  had  an  appraised  v.ilue  of  $9,149,410. 
Exports  during  the  siinic  year  (consisting 
mainly  of  coal,  shoes  and  i^otton  goods)  were 
valued  at  16,146,050.  Metal  mining  is  the 
greatest  industry  of  (his  grout  section,  and  the 
pay  roll  o[  the  El  Paso  smelting  companies 


iC  the  Mexican  section. 
EL'WOOD,  Ind.,  a  city  in  Madison  County, 
centrally  located  in  the  state,  fifty  miles  north 
and  east  of  Indianapolis  and  100  miles  south- 
east of  Chicago.  It  is  on  Duck  Creek  and  on 
the  Lake  Erie  &  Western  and  the  Pittsburg, 
Cincinnati,  Chicago  &  Saint  Louia  milroads. 
The  population  in  1910  was  11,028.  Hie  ares 
of  the  city  is  about  three  square  miles.  Elwood 
has  large  manufactories  of  tin  plat«,  Novels, 
kitchen  cabinets,  lamp  chimnej^  and  lawo 
mowers,  and  there  arc  tomato-catsup  and  other 
canning  factories.  It  has  considerable  trade 
in  grain,  live  stock  and  produce.  The  principal 
public  buildings  are  a  Federal  building,  erected 
at  a  cost  of  SSO,000,  and  a  Carnegie  Library. 
>  ELYSIA,  elir'ia,  Ohio,  the  county  seat  of 
Loruin  County,  in  the  north-central  put  of 
the  i^tatc,  seven  miles  south  of  Lake  Erie  and 
twenty-five  miles  southwest  of  CleveUnd.  It 
has  an  area  of  seven  square  miles  and  a  favor- 
able location  at  the  junction  of  the  East  and 
West  branches  of  the  Black  Riw.  Both 
streams  here  descend  forty  feet  and  funwb 
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power  for  manufacture.  Elyria  is  served  by 
the  Baltimore  &,  Ohio  and  the  New  York 
Central  railroads  and  by  electric  interurban 
lines.  The  population,  which  in  1910  was 
14325,  was  18,618  in  1916. 

Elyria  was  founded  about  1819,  was  made 
the  coimty  seat  in  1823  and  became  a  city  in 
1882.  It  has  a  splendid  natural  park,  a  public 
library  and  a  hospital.  Large  quantities  of 
building  stone  and  grindstones  are  produced 
from  the  Berea  quarries  in  the  vicinity.  The 
city  manufactures  automobiles,  telephones, 
home-lighting  plants,  canned  goods,  concrete 
blocks  and  moldings,  paints,  metal  polish, 
switchboards,  machine  parts  and  iron  pipe. 

ELYSIUM,  e /»/i ' t um,  or  ELYSI AN,  elizh' 

an,  FIELDS,  in  classical  mythology,  the  home 

of  the  good  and  blessed  after  death.    When  a 

soul  left  this  world  it  was  tried  before  three 

judges  of  Pluto,  the  god  of  the  dead.    If  the 

good  outweighed  the  evil,  the  soul  was  sent 

to  this  beautiful  region,  which  had  sun,  moon 

and  stars  of  its  own  and  where  all  were  happy 

and  joyful.     Early   writers,  such   as   Homer, 

considered  the  Isles  of  the  Blessed  as  Elysium, 

while  in  later  times  it  was  thought  to  be  a 

section  of  the  lower  world.    Many  poets  refer 

to  it  as  the  land  of  pleasure  and  delight,  as  in 

Shakespeare's  King  Henry  VI,  Part  III: 

How  sweet  a  thingr  It  is  to  wear  a  crown, 

Within  whose  circuit  is  Elysium 

And  all  that  poets  feiern  of  bliss  and  Joy. 

EMANCIPA'TION     PROCLAMA'TION,     a 

famous  proclamation  issued  by  President  Lin- 
coln on  January  1,  1863,  which  declared  free 
all  the  slaves  in  the  sections  then  fighting 
against  the  United  States  in  the  War  of  Seces- 
sion. At  the  outbreak  of  the  war  great  pressure 
was  brought  to  bear  upon  President  Lincoln  to 
free  the  slaves  in  the  seceded  states.  The  early 
success  of  the  Confederate  forces  drove  him  to 
the  conviction  that  if  the  war  were  made  a  war 
against  slavery  as  well  as  for  the  preservation 
of  the  Union,  it  would  stimulate  the  Federal 
forces  and  possibly  prevent  foreign  recognition 
of  the  Confederacy  as  an  independent  govern- 
ment. He  waited  only  for  some  victory  in  the 
field  to  furnish  a  good  opportunity  to  take  the 
step.  Early  in  September,  1862,  Lee,  at  the 
head  of  60,000  troops,  entered  Maryland  in  his 
first  invasion  of  the  North,  and  on  September 
17,  after  a  terrible  day's  fight  at  Antietam,  he 
retreated  across  the  Potomac.  Lincoln  took 
this  opportunity  to  issue,  five  days  later,  a 
preliminary  proclamation  of  warning.  In  this 
lie  stated  that  if  the  seceded  states  did  not 


lay  down  their  arms  and  return  to  the  Union 
within  one  hundred  days,  namely,  on  January 
1,  1803,  he  would  declare  all  of  their  slaves 
"forever  free." 

Accordingly,  on  New  Year's  Day  he  issued 
the  final  proclamation.  The  President  believed 
it  to  be  a  necessary  war  measure,  justified  by 
circumstances.  Slavery,  however,  was  not 
legally  abolished  by  this  proclamation;  this 
was  effected  by  the  thirteenth  amendment  to 
the  Constitution,  passed  by  Congress  in  1865. 
See  Slavery. 

EMBALlfING,  embahm'ing,  the  art  of  pre- 
paring bodies  for  burial,  chiefiy  by  the  use 
of  gums  and  chemicals,  in  order  to  preserve 
them  temporarily  from  decay  and  to  prevent 
infection.  Three  thousand  years  ago  embalm- 
ing was  in  such  a  state  of  perfection  in  Egypt 
that  bodies  were  permanently  preserved,  but 
the  wonderful  secret  was  lost,  and  the  world 
has  not  yet  rediscovered  it. 

The  development  of  modem  methods  dates 
from  the  beginning  of  the  eighteenth  century, 
when  Dr.  Frederick  Ruysch  used  alcohol  to  pre- 
serve the  internal  organs  and  injected  an  em- 
balming fiuid  into  the  arteries.  His  secret  of 
the  preservation  of  color  and  form  died  with 
him,  but  soon  afterwards  Dr.  William  Hunter, 
a  celebrated  anatomist,  injected  oils  into  the 
arteries  and  embalmed  bodies  so  well  that 
they  are  still  preserved  in  the  Royal  College 
of  Surgeons,  London.  A  German  preservative, 
which  renders  the  dead  body  resistant  to  decay 
for  years,  while  it  retains  its  color,  form  and 
flexibility,  consists  of  alum,  sodium  chloride, 
potash,  arsenic  and  boiling  water  with  glycerine 
and  methyl  alcohol.  This  liquid  is  used  for 
saturation  and  injection.  At  the  time  of  the 
American  War  of  Secession,  Dr.  Thomas 
Holmes  gave  a  great  impetus  to  embalming  in 
America  by  preparing  many  bodies  of  dead 
soldiers  to  be  sent  home. 

After  the  blood  is  removed,  about  four 
quarts  of  embalming  fiuid  are  injected  into  the 
blood  vessels  and  cavities  of  the  body.  The 
chief  ingredient  of  this  fluid  is  formaldehyde, 
but  mercuric  chloride,  arsenic,  zinc  chloride  and 
alcohol  are  also  used. 

Ancient  Embalming.  This  art,  which  existed 
as  far  back  as  4000  B.C.,  was  carried  to  great 
perfection  among  the  Egyptians,  who  em- 
balmed not  only  human  beings,  but  also  cats, 
crocodiles  and  other  sacred  animals.  These 
bodies,  called  mummies,  have  been  found  in 
all  the  ancient  tombs  of  Eg>'pt;  for  instance, 
in  1880  the  mummy  of  Kiu^  ^i«i-«^-x^  -^^a 
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found  at  Saqqara  in  his  pyramid,  perfectly  pre- 
served after  forty-five  centuries.  The  Egyp- 
tians used  three  processes,  according  to  Herod- 
otus, the  ancient  historian.  The  first,  which 
was  very  complicated,  was  the  most  expensive 
and  was  used  only  by  the  very  wealthy  people. 
The  second,  a  cheaper  method,  'consisted  in 
injecting  cedar  oil  into  the  abdomen  and 
steeping  the  body  for  seventy  days  in  a  solu- 
tion of  caustic  soda.  The  contents  of  the 
abdomen  were  then  allowed  to  escape  and  the 
body  was  ready  for  burial.  The  cheapest 
method,  which  was  employed  by  the  poor,  was 
simply  to  place  the  body  in  natron  for  seventy 
days,  after  rinsing  the  abdomen  with  a  com- 
pound called  syrmaea. 

Kings  and  members  of  the  royal  family  had 
beautiful  tombs,  such  as  the  great  Pyramids 
at  Gizeh.  In  1871  an  Arab  discovered  a  large 
tomb  at  Der  El-Bahari  filled  with  coffins 
heaped  one  on  another.  Many  royal  persons 
were  found  to  be  in  the  collection,  among  them 
Rameses  II,  whose  features  were  again  shown 
to  the  world  after  3,200  years.  e.g. 

EBIBAR'GO.  In  international  law  an  em- 
bargo is  an  order  forbidding  ships  in  a  port  to 
put  to  sea  A  government  may  establish  an 
embargo  to  gain  possession  of  the  ships  of  an 
enemy  or  to  shut  off  supplies  from  a  country 
with  which  it  has  a  disagreement  but  is  not 
at  war.  The  first  form,  the  hostile  embargo,  is 
no  longer  practiced ;  instead,  The  Hague  agree- 
ment is  observed  which  requires  that  ships  in 
an  enemy  port  at  the  outbreak  of  hostilities 
shall  be  given  time  to  depart.  The  other 
form,  the  civil  embargo,  is  still  permissible, 
though  uncommon 

Outside  of  international  law  the  word  has 
come  to  mean  a  nation's  prohibition  of  the 
export  of  a  particular  commodity.  Thus,  at 
the  outbreak  of  the  War  of  the  Nations  in 
1914  England  placed  an  embargo  upon  wool, 
and  in  1916  there  was  an  effort  made  to  estab- 
lish an  American  embargo  upon  foodstuffs,  to 
reduce  prices  by  keeping  agricultural  products 
in  the  country.  Congress  refused  to  consider 
the  question. 

Embargo  Act.  On  December  22,  1807,  in 
Jefferson's  administration,  the  United  States, 
exasperated  by  the  repeated  aggressions  of 
Great  Britain  and  France,  forbade  its  ships  to 
carry  goods  to  foreign  countries.  It  was 
thought  that  the  offending  powers  would  suffer 
if  deprived  of  American  commodites,  but  in- 
stead, the  suffering  was  at  home.  New  Eng- 
\and,  the  center  of  foreign  trade,  was  most 


severely  affected  and  discontent  there  became 
so  widespread  that  Congress  repealed  the  em- 
bargo in  February,  1809.  It  was  succeeded  by 
the  Non-Intercourse  Act  (which  see). 

EMBEZZLEMENT,  em  bez'*l  merit,  the  dis- 
honest appropriation  of  property  by  a  servant, 
clerk  or  agent  through  his  position  of  trust. 
Embezzlement  is  distinguished  from  larceny 
by  the  fact  that  in  the  former  case  the  property 
is  already  in  the  hands  of  the  thief  as  a  trust 
and  he  appropriates  it  to  his  own  uses.  The 
offense  is  a  crime  in  all  states  and  provinces, 
and  is  punishable  by  imprisonment,  usually  for 
a  term  not  less  than  five  years. 

EMBOSSING,  emhaws'ing,  the  art  of  pro- 
ducing raised  figures  upon  plain  surfaces,  such 
as  leather,  paper,  wood  or  metal.  It  was  the 
earliest  form  of  metallic  ornamentation,  and 
is  usually  employed  for  delicate  or  costly 
works,  although  a  cheaper  method  has  been 
adopted  by  forcing  thin  sheets  of  metal  into 
dies.  When  a  raised  pattern  is  produced  by 
blows  or  pressure  upon  sheet-metal,  leather, 
cloth,  paper,  gutta-percha,  etc.,  it  is  said  to  be 
embossed.  Embossing  of  metal  may  be  done 
by  hand  by  beating  up  the  metal  from  the 
under  side,  which  method  is  called  bossing,  or 
repoussS.  Writing  paper  and  cards  are  em- 
bossed with  two  dies — a  steel  die  and  a  coun- 
ter-die, the  latter  being  formed  of  millboard  or 
leather,  faced  with  gutta-percha.  The  paper  or 
card  is  dampened,  and  a  lever-press  is  gen- 
erally used  to  fix  the  impression. 

There  is  a  method  of  embossing  wood  by 
saturating  it  with  water,  in  which  state  a  red- 
hot  cast-iron  mold  is  pressed  heavily  upon  it. 
By  a  recently  invented  American  procesB, 
veneers  of  wood  are  embossed  with  metal  dies. 
In  needlework,  embossing  is  done  by  embroid- 
ering over  figures  padded  with  cotton  or  other 
material. 

EMBROID'ERY,  an  artistic  form  of  needle- 
work, the  fashioning  of  ornamental  designs  on 
cloth  or  other  materials.  The  possibilities  of 
embroidery  have  been  known  and  appreciated 
from  the  earliest  historic  times,  and  it  is  to-day 
one  of  the  most  popular  of  the  domestic  arts. 
Something  of  its  scope  is  expressed  in  the  fol- 
lowing lines  from  a  poem  by  John  Taylor,  an 
obscure  English  writer  of  the  seventeenth  cen- 
tury: 

Flowers,   plants   and   fishes,    birds,   beasts,   flies 

and  bees. 
Hills,  dales,  plains,  pastures,  skies,  seas,  rtvem. 

treos. 
There's  nothing  near  at  hand,  or  farthest  sofuslit. 
But  with  the  needle  may  be  shaped  and  wrootfit 
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The  tools  of  the  embroiderer  consist  chiefly 
of  scissors,  needles  and  a  frame  or  hoop  to 
hold  the  material.  Small  pieces  of  work  do 
not  usually  require  a  frame.  Various  kinds 
of  thread  are  used,  including  cotton  and  linen, 
silk,  wools  and  twist.  The  different  stitches, 
with  their  variations,  are  almost  beyond  num- 
ber, familiar  forms  being  the  outline,  the  em- 
broidery buttonhole,  the  cross,  the  satin,  the 
feather,  the  herringbone,  the  chain,  the  crewel 
and  the  tent  stitches.  Directions  for  using 
these  and  other  stitches  are  given  in  numerous 
instruction  books,  most  of  which  are  well 
known.  There  are  also  a  number  of  good 
monthly  publications  devoted  exclusively  to 
needlework.  Various  stitches  which  are  pop- 
ular at  any  one  time  may  be  superseded  shortly 
by  new  ones  devised  by  the  ingenuity  of 
woman. 

A  great  variety  of  articles  in  every-day  use 
testify  to  the  skill,  care  and  patience  required 
of  the  embroiderer.  Handkerchiefs,  dresses, 
underwear,  towels,  table  linen,  sofa  pillows, 
sideboard  and  dresser  scarfs,  bed  furnishings, 
doilies  and  curtains  are  representative  of  the 
many  familiar  articles  that  are  beautified  by 
this  art. 

Embroidery  work  has  been  found  on  mummy 
clothes  in  Egyptian  tombs,  5,000  years  old,  and 
the  art  is  known  to  have  been  practiced  by 
the  ancient  Greeks  and  Romans.  It  was  in- 
troduced into  Europe  from  Byzantium  (Con- 
stantinople), reaching  a  marvelous  degree  of 
perfection  in  the  Middle  Ages.  One  of  the 
most  celebrated  examples  of  European  em- 
broidery is  the  Bayeux  Tapestry  (which  see), 
a  band  of  linen  over  230  feet  long  and  nineteen 
inches  wide,  embroidered  in  colored  wools  with 
seventy-two  pictures  representing  scenes  con- 
nected with  the  Norman  Conquest  of  England 
in  A.  D.  1066. 

Oriental  embroidery  has  the  same  character- 
istics it  possessed  a  thousand  years  ago.  That 
of  the  Chinese  and  Japanese  is  very  elaborate, 
most  of  the  work  being  done  upon  silk,  with 
the  figures  in  brilliant  colors  of  silk  alone  or 
combined  with  gold  and  silver.  Besides  silk 
and  gold  threads,  beads,  spangles,  pearls  and 
gems  are  used  by  the  Persians,  Turks  and  Hin- 
dus in  their  embroideries.  In  Ontral  Africa, 
the  girls  of  certain  tribes  decorate  skins  with 
embroidered  figures  of  flowers  and  animals. 
The  reindeer-skin  garment  of  the  Laplander  is 
adoraed  with  figures  worked  with  a  needle 
made  of  reindeer  bone  and  with  thread  made 
of  reindeer  sinews.  s.lj^. 


Consult  Christie's  Fancy  Work  for  Pleasure 
and  Profit  and  her  Enibroiderj/  and  Tapestry 
Weaving. 

EMBRYO,    em'bno,  AND  EMBRYOLOGY, 

embriol'oji.  In  a  general  sense  the  word 
embryo  refers  to  the  beginning  of  anything, 
while  it  is  still  in  an  undeveloped  condition. 
Specifically  it  refers  to  the  beginning  of  life — 
the  young  plant  within  the  seed,  the  chick 
within  the  egg,  the  unborn  animal. 

Embryology  is  the  scientific  study  of  the 
development  of  the  embr>'o.  It  commences 
with  the  development  of  a  germ  cell,  which 
may  be  a  part  of  the  body  of  another  individ- 
ual, a  bud,  or  an  egg,  to  the  completed  plant, 
animal  or  human  being.  Such  study  gives  clues 
to  heredity  and  so  to  the  study  of  the  develop- 
ment of  a  family  of  plants  or  animals  or  of  a 
race  of  people.    See  Cell. 

EM'ERALD,  a  well-known  pure  green 
precious  stone,  which  when  flawless  commands 
a  price  almost  equal  to  that  of  the  diamond. 
It  is  a  variety  of  beryl  (which  see),  and  is 
the  softest  of  precious  stones,  though  some- 
what harder  than  quartz.  Its  natural  form  is 
either  rounded  or  that  of  a  short,  six-sided 
prism.  Emeralds  of  large  size,  free  from  flaws, 
are  rare.  The  finest  are  now  obtained  from 
Colombia,  but  some  excellent  specimens  have 
been  found  in  North  Carolina.  One  of  the 
largest  on  record  was  the  size  of  an  ostrich  egg 
and  was  worshipped  by  the  inhabitants  of  the 
valley  of  Manta,  in  Peru,  as  the  mother  of 
emeralds.  One  specimen  weighing  over  six 
pounds  is  now  in  the  Royal  Museum  at  Petro- 
grad.  In  the  book  of  Revelation  the  emerald 
is  mentioned  as  forming  the  fourth  foundation 
of  the  city  of  Jerusalem. 

The  emerald  is  the  birthstone  of  May  and 
signifies,  in  the  so-called  language  of  precious 
gems,  success  in  love. 

EMERALD  ISLE,  He,  a  poetic  and  familiar 
name  for  Ireland,  referring  to  its  velvety-green 
vegetation.  The  name  is  said  to  have  been  first 
used  by  Dr.  William  Drennan  in  his  poem 
Erin,  a  stanza  of  which  follows: 

Arm   of   Erin,   prove   strong,    but   be   gentle   as 

brave, 
And,  uplifted  to  strike,  still  be  ready  to  save ; 
Nor  one  feeling  of  vengeance  presume  to  defile 
The  cause  or  the  men  of  the  Emerald  Isle. 

EM'ERSON,  Ralph  Waldo  (1803-1882),  an 
American  philosopher,  essayist  and  poet,  whose 
writings  have  never  ceased  to  be  an  inspiration 
to  noble  idisals  and  right  conduct.  The  ke3mote 
of  his  philosophy  is  self-reliance  and  vci<^v^i«\ 


freedom,  both  in  the  intellectual  and  the  re< 
ligious  life,  and  this  ideal,  which  he  consiEteotly 
held  up  to  the  youth  of  hia  country  throughout 
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bis  career,  found  perfect  expression  in  his  own 
life  and  character.  In  the  closing  lines  of  hie 
inspiring  essay  ou  "Self  Reliance"  may  be 
found  the  summary  of  hia  creed: 

Tn  the  Will  work  and  acquire,  and  thou  hast 
chained  Che  wheel  at  Chance,  and  nhnlt  alt  here- 
ear  from  her  i 
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turn  of  your  ahnent  friend, 
other  favorable  event,  raises  your  spirits,  and 
you  Ihlnk  good  days  arc  preparlnj?  for  you.  Do 
not  believe  It.  Nothing;  can  bring  you  peace  hut 
yourself.  NothlnR  can  brlnK  you  peace  hul  the 
triumph  of  your  principles. 

Ralph  Waldo  Emersou  was  bora  at  Boston, 
on  May  25,  1S03.    His  father,  a  scholarly  and 
cultured   minister  of  the  Unitarian   fuilh,  was 
one   of  a    long   line    of    Eraersooa    who   had 
adopted  the  ministry  as  a  calling.    Ralph  en- 
tered Harvard  College  when  he  was  fourteen 
years  old,  graduating  four  years  later,  and  after 
leaving  college  he  taught  school  and  studied 
theology.    In  1S38  he  was  ordained  a  Unitarian 
aiiiiiflter,  soon  becoming  pastor  of  one  of  the 
^hdMdiiig  tdiurchea  of  that  denomination  in  New 
^^B|^pd,    the    Second     Church    of     Boston. 
^^^^^K^  waa  deeply  spiritual,  his  independ- 
^^^^^^H   chafed    at    some    of    the    Church 
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forms,  and  in  1832  be  bade  his  people  farewell 
and  retired  from  the  ministry.  Thereafter  his 
life  work  was  that  of  a.  lecturer  and  writer. 

In  1833  Emerson  made  the  firat  of  several 
visits  to  Europe.  There  he  met  Landor,  Cole- 
ridge, Wordsworth  and  Carlyle,  and  with  the 
latter  formed  a  lifelong  friendship.  In  1835 
he  married  and  removed  to  Concard,  which 
was  to  be  bis  home  for  the  rest  of  his  life,  and 
where  he  had  as  neighbors  the  Alcotts,  Haw- 
thorne and  Thoreau;  the  same  year  he  begftn 
a  course  of  lectures  iu  Boston  on  literary  and 
philosophical  subjects.  These  were  continued 
until  1837,  the  year  in  which  he  delivered  at 
Harvard  College  his  famous  oration  on  The 
American  Scholar,  called  by  Oliver  Wendell 
Holmes  tlie  "intellectual  declaration  of  inde- 
pendence for  America."  Meantime,  in  1836, 
he  had  published  his  first  book,  Nature,  which 
sets  forth  more  completely  than  any  of  his 
other  worlce  his  doctrine  of  individual  freedom, 
of  his  EsBaya,  which  appeared 
some  of  hia  best-known  dis- 
"Self-Reliance,"  "Compensa- 
tion" and  "The  Over-Soul."  In  1814  a  second 
aeries  was  published.  By  this  time  he  bad 
become  identified  with  that  group  of  New  En;;- 
land  idealists  who  arc  known  us  Transcendental- 
ists  (see  Tsanbcendentaubm),  and  for  a  brief 
period  he  edited  their  official  journal.  The 
Dial.  In  1847,  the  year  in  which  bis  first  vcA- 
ume  of  poema  waa  published,  he  visited  Eivope 
again,  and  during  his  sojourn  in  England  de- 
livered a  course  of  lectures,  some  of  which  may 
be  found  in  his  Bepreseiilativc  Men  (ISSO). 
This  journey  also  inspired  English,  TraU* 
(18S6)  B  brilliant  book  of  tra\el  Other 
notable  prose  writings  include  Conduct  of  Lt/a 
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goat  of  pIlKTlms  from  all  civilised  nattona." 

and  Society  and  Solitvde.  He  was  coDtiouklly 
before  the  public  as  a  writer  and  lecture  until 
about  1870,  when  his  health  began  to  fail. 
His  last  years  were  spent  quietly  at  Coneonl, 
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and  he  lies  buried  in  beautiful  Sleepy  Hollow 
Cemetery,  near  the  resting  place  of  Nathaniel 
Hawthorne. 

It  is  their  nobility  of  thought  more  than  their 
intellectual  quality  that  has  given  Emerson's 
writings  their  enduring  and  far-reaching  influ- 
ence. His  poems,  like  his  essays,  are  reflective 
and  serious,  and  though  they  have  never  be- 
come so  popular  as  Longfellow's  or  Whittier's, 
among  them  are  found  some  of  the  best  in 
American  literature.  Representatives  of  these 
are  Each  and  All,  The  Rhodora,  Threnody, 
Terminus  and  his  stirring  Concord  Hyvin,  sung 
at  the  completion  of  the  Battle  Monument, 
April  19,  1836.  The  first  stanza  of  this  poem 
is  famous: 

By  the  rude  bridge  that  arched  the  ttood. 

Their  flag  to  April's  breeze  unfurled. 
Here  once  the  embattled  farmer.s  stood. 

And  fired  the  shot  heard  round  the  world. 

The  Rhodora,  his  most  charming  nature 
poem,  contains  the  often  quoted  lines: 

Rhodora !  If  the  sages  ask  thee  why 

This  charm  is  wasted  on  the  earth  and  sky. 

Tell    them,    dear,    that    if   eyes    were    made    for 

seeing. 
Then  Beautj'  Is  its  own  excuse  for  being. 

Emerson's  lofty  ideals  and  imfailing  courage, 
which  remained  with  him  until  the  end  of 
life,  found  perfect  expression  in  the  closing 
lines  of  Terminus: 

Aa  the  bird  trims  her  to  the  gale. 

I  trim  myself  to  the  storm  of  time, 
I  man  the  rudder,  reef  the  sail, 

Obey  the  voice  at  eve  obeyed  at  prime : 
"Lowly  faithful,  bani.sh  fear. 

Right  onward  drive  unharmed  ; 
The  port,  well  worth  the  cruise,  is  near. 

And  every  wave  Is  charmed." 

The  following  books  will  be  found  helpful  to 
those  wishing  to  study  more  thoroughly  the  life 
and  writings  of  the  great  es.saylst :  Correspond- 
ence of  Emerson  and  Cnrlfjlr,  edited  by  C.  10. 
Norton;  Cabot's  A  Afemoir  of  Ralph  Waldo 
Kmeraon:  Cooke's  Emerson :  His  TAfe.  Writinos 
and  Philosophy:  Howell's  Literary  Friends  and 
Acquaintances:  Eliot's  Emerson  as  Seer;  Sted- 
man's  The  Poets  of  Ameriea. 

SMSRTy  cm'eri,  the  stone  used  in  making 
emery  paper,  emery  cloth  and  emery  wheels. 
It  is  blackish  or  bluish-gray  in  color,  and  is 
found  in  masses  which  look  like  boulders. 
Emery  is  an  impure  corundum  (which  see),  is 
composed  chiefly  of  alumina  and  quartz,  is  of 
coarse,  granular  structure,  will  not  melt,  and  is 
not  acted  on  by  acids.  It  has  been  used  for 
centuries  for  polishing  gems  and  other  stones, 
and  in  more  recent  times  has  had  a  wider  use 
in  polishing  metals,  in  flnishing  wood  and  in 


sharpening  tools.  The  finest  grades  are  used 
for  polishing  gems  and  lenses. 

The  rock  is  ground  to  various  grades  of  flne- 
ncss,  each  being  suited  to  some  special  purpose. 
The  ground  emery  is  then  placed  on  cloth, 
paper  or  wheels.  Emery  cloth  and  paper  are 
made  by  coating  the  fabric  with  glue  and  sift- 
ing the  emery  on  it.  Emery  wheels  are  made 
by  mixing  the  proper  proportion  of  emery  in 
the  cement  of  which  the  wheel  is  made.  The 
cement  must  be  thoroughly  mixed  and  of  the 
right  degree  of  hardness  to  wear  away  with  the 
emer>',  or  the  surface  will  soon  become  uneven. 
The  best  emery  comes  from  the  island  of 
Naxos,  in  the  Mediterranean  Sea,  though  it  is 
quarried  to  some  extent  in  the  United  States 
and  Canada. 

EMIGRATION  AND  IM' MIGRATION. 
These  terms  relate  to  the  same  process,  the 
transfer  of  residence  from  one  section  or  coun- 
try to  another,  as  seen  from  different  view- 
points. The  European  who  leaves  his  native 
country  with  the  intention  of  making  his  home 
in  Australia,  Canada  or  the  United  States,  is 
an  emigrant,  literally,  one  who  goes  away. 
On  the  other  hand,  Australia,  Canada  or  the 
United  States  regards  him  as  an  immigrant, 
that  is,  one  who  comes  in.  From  the  earliest 
ages  of  which  any  record  exists  men  have 
changed  their  place  of  residence  from  time  to 
time.  Ancient  tribes  and  races  migrated  in  a 
body,  sometimes  thousands  of  miles.  .  The 
migration  of  a  tribe,  however,  is  different  from 
emigration.  Modem  emigration  is  a  movement 
of  individuals,  not  of  tribes  or  nations;  men 
may  emigrate  in  groups  of  tens  or  thousands, 
hut  in  every  case  the  initiative  comes  from 
the  individual,  who  desires  to  change  his  home. 

Causes  of  Emigration.  The  causes  of  emi- 
p-ation  are  as  varied  as  human  nature;  to  sum 
them  up  in  a  word  or  a  phrase  is  impossible. 
Many  emigrants  leave  their  homes  from  love 
of  adventure,  to  seek  their  fortunes  in  a  new 
land.  The  gold-seeker  may  wish  to  become 
rich  in  a  brief  time,  but  he  is  also  an  adven- 
turer. Economic,  political  or  religious  oppres- 
sion at  home,  or  unusual  opportunities  for  free- 
dom urge  both  men  and  women  to  seek  refuge 
in  foreign  lands.  The  emigration  of  the  Rus- 
sian Jews  in  the  nineteenth  and  twentieth  cen- 
turies, no  less  than  the  emigration  of  the  Pil- 
grims in  the  seventeenth  century,  was  due  to 
these  causes.  Failures  of  crops,  followed  by 
famines  such  as  those  of  1845  and  1846  in  Ire- 
land, industrial  depression  following  flnancial 
panics,  and  the  reaction  following  political  d\sk- 
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turbances,  such  as  the  revolution  of  1848  in 
Germany,  have  all  had  a  share  in  making  thou- 
sands dissatisfied  with  their  ancestral  homes. 
On  the  other  side,  the  new  countries  of  the 
world  offer  advantages,  such  as  cheap  land, 
higher  wages  and  a  higher  plane  of  living, 
which  appeal  especially  to  the  poor  or  to  those 
in  moderate  circumstances.  The  flow  of  im- 
migration has  been  greatest  to  four  sections 
of  the  world — Australia,  Argentina,  Canada  and 
the  United  States. 

The  Relation  of  Governments  to  Emigration. 
In  an  obvious  way  emigration  is  a  loss  to  the 
country  from  which  it  takes  place.  This  loss 
is  not  necessarily  an  evil,  for  it  may  prevent 
overpopulation.  Emigration  does,  however, 
mean  a  loss  of  able-bodied  workmen,  for  nearly 
all  emigrants  are  males  between  the  ages  of 
fourteen  and  forty-five.  Recognizing  the  ex- 
tent of  this  loss,  governments  have  at  various 
times  forbidden  their  citizens  from  leaving  the 
country.  Since  1876,  and  more  especially  since 
the  beginning  of  the  twentieth  century,  the 
European  governments  have  sought  to  protect 
their  would-be  emigrants,  their  health  and  mor- 
als as  well  as  their  purses,  from  unscrupulous 
agents.  In  addition,  the  home  governments  may 
furnish  accurate  information  in  place  of  the 
glowing  and  often  deceptive  accounts  furnished 
by  agents  whose  business  it  is  to  secure  new 
settlers. 

Relation  of  Governments  to  Immigration. 
The  attitude  of  a  country  towards  immigration 
is  determined  by  a  number  of  factors,  but  as 
a  rule  the  younger  the  country  the  greater  the 
inducements  it  offers  to  immigrants.  The  de- 
velopment of  a  new  country  requires  human 
labor  in  constantly-increasing  amounts,  and 
every  immigrant  is  an  economic  gain.  Up  to 
a  certain  but  variable  point  all  law-abiding, 
industrious  immigrants  are  welcome,  for  they 
are  assimilated  by  the  whole  population.  They 
submit  to  the  political,  social  and  economic 
institutions  of  the  land  of  their  adoption,  and 
they  and  their  children  become  citizens.  But 
when  the  flood  of  immigration  passes  the  point 
of  assimilation,  when  thousands  of  immigrants 
are  arriving,  and  remain,  for  all  practical  pur- 
poses, foreigners  in  ideals,  customs,  language 
and  even  political  allegiance,  then  the  new 
country  faces  the  problem  of  regulating  immi- 
gration. This  is  the  condition  which  now  con- 
fronts the  United  States  and,  to  a  much  smaller 
degree,  other  new  countries.  A  country  must 
also,  for  its  own  protection,  exclude  certain 
undefiirable  classes,  including  paupers,  criminals 


and  persons  with  contagious  and  certain  other 
diseases. 

Immigration  to  Canada.  Canada's  popula- 
tion, like  that  of  the  United  States,  is  com- 
posed almost  entirely  of  immigrants  and  their 
descendants.  Most  of  the  immigration  to  Can- 
ada has  always  been  from  the  mother  country 
and  the  United  States.  At  the  last  Dominion 
census,  in  1911,  there  were  in  Canada  784,500 
persons  bom  in  the  British  Isles — almost  ex- 
actly one-half  of  the  Dominion's  foreign-bom 
population.  Natives  of  the  United  States  num- 
bered over  300,000;  of  Russia,  over  100,000;  and 
of  Austria-Hungary  over  120,000. 

The  annual  statistics  of  immigration  are  not 
quite  accurate,  for  the  reason  that  many  of 
the  persons  who  land  at  Canadian  ports  intend 
to  settle  in  the  United  States,  and  many  others, 
intending  to  settle  in  Canada,  eventually  drift 
across  the  border.  If  some  allowance  is  made 
for  these  facts,  the  following  table  shows  the 
fair  annual  averages  of  immigration  to  Canada, 
and  the  effect  of  the  War  of  the  Nations: 

1871-1880.  annual  averasre 36,000 

110,000 

40»000 

104,000 

186,000 

863.000 

(year  ending  March  31) 145,000 

" 49.000 


1881-1885 

1886-1900 

1901-1905 

1906-1910 

1911-1914 

1915 

1916 


Since  1901  Canada  has  excluded  immigrants 
who  are  physically,  morally  and  mentally  unfit 
All  immigrants  must  come  to  Canada  by  con- 
tinuous journey  from  the  country  of  birth  or 
citizenship,  on  through  tickets  purchased  either 
in  that  country  or  in  Canada.  In  winter  an 
adult  immigrant,  except  an  Asiatic,  must  have 
in  his  or  her  possession  $50  and  a  ticket  to 
destination;  between  March  1  and  October  31 
only  $25  and  a  ticket  are  required.  Relatives 
and  certain  other  persons  going  to  live  with 
persons  already  settled  in  the  Dominion  are 
admitted  without  the  money  requirement.  An 
Asiatic  immigrant  must  have  $200  in  money 
and  his  ticket. 

Immigration  into  the  United  States.  From 
its  foundation  the  United  States  has  received 
more  immigrants,  and  has  had  a  larger  propor- 
tion of  immigrants  among  its  population,  than 
any  other  coimtry.  About  one-third  of  all  the 
people  in  the  United  States  are  of  foreign 
birth  or  parentage.  In  the  early  years  of  the 
republic  immigration  was  natural  and  com- 
monplace, and  no  attempt  was  made  even  to 
count  the  immigrants  until  1820.  No  law  on 
the  subject  appears  until  1864,  when  Ckngres 
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fint  officially  encouraged  immigration.  From  bom,  thirty-five  per  cent  of  Chicago's,  thirty- 
year  to  year  there  is  considerable  fluctuation  in  six  per  cent  of  Boston's  and  over  thirty  per 
the  number  of  arrivals,  but  the  following  table  cent  of  the  population  of  a  dozen  other  cities 
is  a  fairly-accurate  index  of  the  increase  and  with  over  100,000  people.  The  proportion 
of  the  effect  of  the  War  of  the  Nations:  among  males  of  voting  age  in  the  great  cities 

1821-1880.  annual  average 14,000  ^  ®ven  more  striking.    In  Detroit  fifty  per  cent 

1831-1840        "           "       60.000  of  the  men  over  twenty-one  are  foreign-bom; 

1841-1860        "           "       171,000  jn  Cleveland  the  percentage  is  fifty-three;  in 

mullll       "           "       :::;::::::::    IIImI  ^^'^^^^^  fifty-four;  in  New  York,  fifty-eight; 

1871-1880        ••           "       ./....,.,...    28i!ooo  ^^d  in  Fall  River,  Mass.,  nearly  sixty-four. 

1881-1890        "           "       525.000  This  tremendous  increase,  with  its  dangers  to 

1891-1900        "           'I       369.000  ^g  standards  of  living  of  American-bom  work- 

1911-1914       "           "       1  033  000  "^®^»  ^  responsible  for  the  demand,  now  more 

1916         (year  ending  June  30) .'. 327!ooo  frequently  heard  than  ever  before,  to  keep  out 

1916 299.000  "undesirable"  foreigners.     In  1894  and  again 

The   -Old"   and   the   "New"   Immigration.  "^  ^®^3,  1916  and  1916,  Congress  passed  bills 

There  has  been  a  gradual  but  marked  change  restricting  immigration  to  those  able  to  read 

in  the  character  of  immigration  to  the  United  ^°^®  language,  but  ^  in  each  instance  the  bill 

States.    The  most  desirable  immigrant  is  he  ^"^  vetoed  by  the  President,  and  the  majority 

who  will  be  Americanised  in  the  shortest  time.  ^®'  restriction  was  not  large  enough  to  override 

Other  things  being  equal,  a  Briton  is  the  best,  *^^  "^^  early  in  1917,  when  Congress  passed 

for  he  speaks  the  same  language,  has  many  of  ^^^  *  ^^  ^"^^^  ^®  President's  veto.       ejla. 

the  same  ideals  and  quickly  adjusts  himself  Consult    Falrchlld's    Immitfratian,    a    World 

to  the  new  conditions.    Germans  and  Scandi-  Movement;  Jenks  and  Lauck's  The  Immigration 

navians,  being  people  of  allied  race  and  lan- 
guage, are  next  desirable,  whereas  the  Chinese  EMIGRES,  ameora',  the  voluntary  exiles 
and  Japanese,  being  totally  alien,  are  theo-  from  Paris  during  the  French  revolution,  which 
retically  least  desirable.  The  fact  is,  as  strik-  began  in  1789.  After  the  Bastille  (which  see) 
ingly  shown  by  the  table  below,  that  the  was  stormed  by  the  mob  on  the  night  of  July 
''older^  immigration  was  composed  of  the  more  14,  the  royal  princes,  followed  by  many  of  the 
desirable  peoples,  while  the  ''new,"  or  more  nobility,  left  for  the  border  line  of  France, 
recent  arrivals,  belong  chiefly  to  nationalities  In  the  autumn  of  the  same  year  a  larger  num- 
which  are  not  quickly  assimilated  to  the  condi-  ber  fled  from  the  city,  and  in  1791,  when  a 
tions  in  the  United  States:  new  constitution  was  adopted  by  those  who 
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United  Kingdom 

Germany   

Sweden,  Denmark  and  Norway 

Italy,   Poland,    Russia   and   Austria- 
Hungary    

All  others 


PBR  CENT  OF  TOTAL   IMMIGRATION 


1821- 

1S30 


76.5 
6.8 
0.2 

0.3 
16.0 


1851- 
1870 


54.5 

38.2 

1.0 

0.4 
5.9 


1871- 
1880 


43.5 
34.3 
11.2 

8.1 
2.9 


1881- 
1890 


29.9 
30.7 
16.0 

19.4 
4.0 


1891- 
1900 


19.4 

14.1 

9.9 

49.3 
7.3 


1901- 
1905 


10.0 
4.6 
7.6 

66.8 
10.9 


1906- 
1910 


9.3 
3.2 
4.1 

62.5 
20.9 


1911- 
1914 


8.4 
3.1 
3.2 

63.6 
21.7 


The  Immigration  Problem,  With  occasional 
exceptions,  the  proportion  of  educated  and 
skilled  laborers  is  much  less  in  the  "new"  than 
in  the  "old"  immigration.  The  old  immigra- 
tion, moreover,  was  usually  by  families, 
whereas  the  new,  except  among  the  Hebrews,  is 
to  a  larger  extent  by  adult  males  alone.  The 
tendency  of  the  new  immigrants  is  to  feel 
more  keenly  the  difference  between  them  and 
Americans  and  to  congregate  as  separate  com- 
munitiee  in  the  heart  of  the  great  cities.  Forty 
per  oe&t  of  New  York's  population  is  foreign- 


wished  to  form  a  republic,  France  lost  all  of 
its  aristocracy.  Nobles,  priests,  monks  and 
prelates  crossed  the  frontier  into  Germany, 
Austria  and  Switzerland,  and  began  to  collect 
troops  near  Coblenz,  where  they  formed  a  court 
around  the  princes. 

The  Revolutionists  in  Paris  forced  the  king 
to  notify  the  governments  of  Europe  that 
France  would  look  upon  any  country  as  an 
enemy  which  allowed  preparation  for  war 
against  France  to  be  made  in  that  country. 
Early  in  1792  the  German  eoi'^TQT  t^Vasr^  Na 
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interfere  with  the  plans  of  the  troops  of  the 
emigres,  and  on  the  twentieth  of  April  France 
declared  war  on  Austria.  The  French  army 
had  little  discipline,  for  most  of  the  generals 
belonged  to  the  nobility  who  had  fled  with  the 
emigres,  so  the  Austrians  gained  an  easy  vic- 
tory. When  Napoleon  became  consul  in  1799 
he  allowed  all  emigres  to  return,  but  many  did 
not  go  back  until  his  downfall.  When  the 
Charter  of  1814  was  adopted,  on  the  restoration 
of  the  Bourbons,  they  were  not  allowed  to 
regain  their  estates  or  former  privileges,  nor 
were  they  ever  fully  restored. 

EM'INENT  DOMAIN',  the  right  of  the  na- 
tion or  a  state  or  province,  or  of  public  service 
corporations  to  whom  the  power  has  been 
lawfully  given,  to  condemn  private  property 
for  public  use.  The  ownership  and  possession 
of  such  property  is  then  appropriated  to  the 
announced  public  use  after  the  owner  is  paid 
due  compensation,  to  be  ascertained  accord- 
ing to  law. 

When  a  railroad  surveys  for  a  right  of  way 
and  a  property  owner  refuses  to  sell  his  land 
through  which  the  survey  runs,  the  railroad 
may  appeal  to  the  courts.  An  appraiser  is 
appointed  who  names  a  reasonable  price  at 
which  the  property  owner  must  sell,  or  a  jury 
determines  the  price  in  what  are  known  as 
condemnation  proceedings.  In  like  manner 
city  land  is  taken  for  public  schools,  asylums, 
municipal  buildings,  etc.  This  authority  of 
the  state  to  compel  the  property  owner  to  sell 
his  land  for  public  purposes  is  known  as  the 
right  of  eminent  domain. 

The  constitutional  laws  of  the  United  States 
and  Canada  provide  that  no  person  can  lose 
his  property  by  eminent  domain  except  it  be 
taken  for  public  use,  by  due  process  of  law, 
and  for  just  compensation.  The  phrase  "pub- 
lic use"  has  been  liberally  interpreted  by  the 
courts  to  include  not  only  public  improve- 
ments carried  on  by  the  state,  such  as  the 
construction  of  harbors,  canals,  fortifications, 
etc.,  but  also  semi-private  enterprises  in  which 
the  public  has  an  interest,  as  railroads,  bridges, 
mills,  etc.  The  most  extended  application  of 
the  right  of  eminent  domain  possibly  in  the 
world's  history  was  the  determination  in  1915 
to  destroy  the  village  of  Osbom,  Ohio,  in 
order  to  build  a  vast  reservoir  to  receive  flood 
watei-s  and  prevent  a  recurrence  of  the  great 
flood  which  devastated  Eastern  Ohio  in  1913. 
The  state  paid  the  people  of  Osborn  $1,600,000 
their  property  and  for  the  expense  involved 
Tiding  new  homes  elsewhere.  m.r.t. 


EMIN  PASHA,  a'meen  pashaw'  (1840- 
1892),  an  African  explorer  and  surgeon,  who 
was  made  pasha,  or  governor,  of  the  equato- 
rial provinces  in  the  Southern  Sudan  in  1878 
by  General  Gordon;  this  position  he  held 
for  eleven  years.  He  was  bom  of  Jewish  par- 
ents at  Oppeln,  Prussia,  his  real  name  being 
Edouard  Schnitzer.  After  receiving  his  degree 
in  medicine  at  Konigsberg,  he  was  appointed 
surgeon  in  the  Turkish  army,  where  he  adopted 
the  name  Emin,  meaning  faith ftd  one.  In 
1876  he  entered  the  Egyptian  service,  and  in 
1883  the  uprisings  of  the  dervishes  under  the 
Mahdi  cut  off  his  country  from  the  civilized 
world,  until  Stanley  reached  him  in  1888.  He 
could  not  be  persuaded  to  leave  his  people, 
but  in  the  following  year  they  deposed  him 
and  he  returned  to  Egypt.  A  little  later  be 
went  on  an  exploring  expedition  for  the  Ger- 
man East  Africa  Company  and  was  assassi- 
nated by  two  Arabs.     See  Stanlsy,   Henby 

MOBTON. 

EMMET,  em'et,  Robebt  (1778-1803),  an  Irish 
patriot,  bom  in  Dublin.  He  was  a  fellow  stu- 
dent with  Thomas  Moore  at  Trinity  College, 
and  afterwards  spent  some  time  on  the  Con- 
tinent, where  he  tried  to  interest  Napoleon 
and  Talleyrand  in  his  effort  to  free  Ireland 
from  English  rule.  Upon  his  return  to  Ireland 
he  led  an  unsuccessful  revolt  against  the  Eng- 
lish viceroy  in  Dublin  Castle.  He  escaped,  but 
returned  a  few  dajrs  later  to  visit  his  sweet- 
heart, Sarah  Curran,  when  he  was  arrested, 
tried,  condemned  and  hanged.  His  speech  just 
before  his  execution  is  considered  a  brilliant 
example  of  fiery  patriotism.  His  attachment 
to  Miss  Curran  inspired  Moore's  famous  poem, 
She  is  Far  from  the  Land  Where  Her  Young 
Hero  Sleeps. 

EM'PEROR,  an  imperial  title,  first  used  by 
Julius  Caesar  in  58  B.C.,  which  is  to-day 
given  to  the  supreme  mler  of  an  empire.  It 
originated  in  the  Latin  term  imperator,  mean- 
ing general,  by  which  the  military  governors 
of  provinces  were  known.  Up  to  the  fifth  cen- 
tury the  Roman  rulers  used  the  title,  and  in 
800  Charlemagne  revived  it  as  the  name  of 
the  sovereign  of  the  Holy  Roman  Empire. 
In  1804,  just  before  that  empire  came  to  an 
end,  the  last  mler,  Francis  II,  declared  him- 
self hereditary  emperor  of  Austria.  Peter  the 
Great  of  Russia  had  assumed  the  title  in  1721, 
and  the  king  of  Pnis.^ia  was  crowned  emperor 
of  united  Germany  in  1871. 

EMPIRE,  cm' pyre,  a  term  used  to  denote  a 
country  of  vast  extent,  whose  ruler  is  UBualty 
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called  emperor,  but  he  may  be  distinguished 
by  another  title  of  similar  import,  as  lultan, 
in  case  of  Turkey.  Ad  entpire  generally  con- 
aiHla  of  a  number  of  small  countries  united  to 
fonn  one  atroog  federotioa,  as  the  result  of 
political  union,  colonization  or  conquest.  A 
kingdom  ia  usually  less  extensive  than  an  em- 
pire, and  is  under  the  sovereignty  of  a  king  or 

EHPIBE  DAY,  a  day  specially  set  apart  in 
Canada  nnd  throughout  the  British  Empire — 
"in  the  Overseas  Dominions,  in  India,  Aus- 
tralia, South  Africa,  and  the  islands  of  the 
sea" — to  foster  putriotism  among  school  chil- 
dren.   The  date  ia  May  24. 

In  all  schools  of  the  Empire  the  morniug 
hours  arc  spent  in  a  study  of  the  geography 
and  history  of  the  British  Empire  and  of  its 
greatness.  The  afternoon  ia  devoted  to  public 
addresKS,  recitatione,  easuya  and  music  of  a 
patriotic  nature.  Sometimes  the  celebration  is 
held  in  the  open  air  with  the  public  partici- 
pating, and  drills,  exercises  and  saluting  the 
flag  add  to  the  interest  of  the  occasion. 

Empire  Day  waa  originated  in  1897  by  Mra. 
Clementina  Feasenden  of  Hamilton,  Ont.  The 
Empire  Movement  has  since  become  nation- 
wide. It  haa  been  greatly  promoted  by  Lord 
Meath,  an  ardent  imperialist. 

The  motto  of  the  day  is  "One  King,  One 
Flag,  One  Fleet,  One  Empire."  Its  watchwords 
are  "Responsibility,  Duty,  Sympathy,  Self- 
Sacrifice."  Ita  object  is  to  inspire  the  children 
to  cherish  patriotism,  to  learn  citizenship,  to 
follow  duty,  to  acquire  knowledge,  to  practice 
discipline,  to  subdue  self,  to  consider  the  poor 
and  suffering.  Its  rallying  cry  ia  "For  God: 
For  Duty:  For  Empire."  c.H.b. 

BHPtOY'EBS'  LIABIL'ITY,  the  liability 
of  employers  for  injuries  sustained  by  their 
workmen  while  actually  engaged  m  their  oc- 
cupations Under  the  common  law  of  England 
■nd  until  recently  under  that  of  the  United 
States  and  Canada  the  courts  ha\e  always 
assumed  that  an  employee  on  accepting  nork 
understands  and  tacitly  agrees  to  accept  all 
the  cndinary  nsks  of  his  occupation  including 
n^igence  on  the  part  of  his  fellon-emplojees 
The  employer  on  his  side  uas  Bllppo^ed  to  Ix 
liable  for  gross  negligence  and  for  an>  special 
riska  which  he  imposed  but  it  w  is  ss  Idoni  th  it 
An  employee  could  pro\e  his  un-lcr  eien 
indirectly  responsible 

With  the  introduction  of  tlic  f.ictorj  .hji~ 
tem,  tlie  increased  use  and  growinn  complcK- 
ify  of  maehiner)'  and  the  weakcniuE  of  Ihi' 
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THE  EMPIRE  THAT  GIRDLES  Th£  WDRLD 
■Wilfred  Campbell. 


Empire  Day 

B  Phooram 


And  soul.' and  reeling,  und  desire. 

Song,  God  Save  Ike  King 
Flag  Salute 

England   WUfred  Campbell 

Essay.  What  Empire  Day  Means 

Canada The  Duke  oj  Argyll 

Essay,     lloie     the     Union    Jack     Waa 

Formed 
The  Union  Jack 
Essay,  Ri»e  oj  England  as  a  Sea  Power 

The  Colours  of  the  Flag F.  S.  Scott 

Essay,  Jaequen  Carlier 

Jacques  Carlier T.  D.  M'Gee 

Essay,  The  Father  of  New  France 

Canada Charles  G.  D.  Roberts 

Song,  The  Maple  Leaj  Forever 

The  Maple H.  F.  Darnell 

EJssay,  The  Uudmn'ii  Bay  Company 
The  Voyagciir'a  Song. . .  J.  F,  M'Donnell 
Easfly,  Wolfe  and  Montcalm 

Song  for  Canada Sant/sler 

Essay   What  Railroads  Have  Done  for 

Caruida 
Canada  J   E   Middhton 

llandt  Alt  Roinl  Tennynon 

Rtciisional  hipling 

■^ong  Oh  Canaln 
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and  enabling  the  inhabitants  to  hold  a  con- 
stitutional convention  and  draft  a  constitution 
to  be  submitted  to  Congress  for  approval.  In 
Canada  a  province  is  formed  by  act  of  the 
Dominion  Parliament,  approved  by  the  King 
in  Coimcil,  but  this  is  not  usually  termed  an 
enabling  act. 

ENAMEL,  en  am' el,  a  glasslike  glaze  of 
various  colors  fused  to  the  surface  of  gold, 
silver,  copper,  iron  and  other  substances. 
Enameling  is  one  of  the  decorative  arts,  seen 
at  its  best  in  association  with  the  jewelers*, 
goldsmiths'  and  coppersmiths'  work.  Enamel 
painters  have  alwa3rs  cherished  their  art  as 
something  apart  and  independent,  and  many 
beautiful  things  have  been  done  with  it,  from 
the  jewel-rich  panels  of  Nardon  Penicaud,  an 
artist  of  Limoges,  to  the  finely-finished  por- 
traits of  Leonard  Limousin  and  the  exquisite 
miniatures  by  Jean  Petitot. 

The  art  of  enameling  is  of  great  antiquity, 
for  it  was  practiced  by  the  Assyrians  and  the 
Egyptians.  Since  then  all  countries  have  in- 
terested themselves  in  the  art.  Distinguished 
with  reference  to  the  manner  of  execution, 
enamel-work  is  generally  divided  into  four 
kinds: 

(1)  The  Cloi^onn^,  or  Inclosed,  the  method  of 
the  Byzantine  school.  In  which  the  desigm  is 
formed  in  a  kind  of  metal  case  of  grold  or  cop- 
per and  the  colors  separated  by  delicate  flligree 
grold  bands ; 

(2)  The  Champlevi,  practiced  by  the  Rhenish 
and  early  Limoges  schools,  in  which  the  figures 
to  be  filled  in  with  color  are  cut  in  the  metal  to 
some  depth  and  the  colors  separated  by  a  thin 
partition  of  the  metal  to  prevent  running  Into 
each  other  when  fired ; 

(3)  Translucent  enamel,  which  had  its  origin 
and  was  brought  to  great  perfection  in  Italy, 
composed  of  transparent  enamel  of  every  variety 
of  color  laid  in  thin  coatings  over  the  design, 
which  was  Incised  on  the  metal ; 

(4)  Surface-painted  enamela,  in  which  the 
metal  plate  was  covered  with  a  coating  of  dark 
enamel  for  shadows  and  painted  on  this  with 
white,  the  colors  being  laid  on  with  a  hair-pencil 
and  fixed  by  firing. 

The  best  of  the  artistic  enamel  work  of  the 
present  day  comes  from  the  Japanese,  but 
from  China  and  India  also  come  some  fine 
examples.  Enamel  is  also  now  used  for  glaz- 
ing the  cheaper  varieties  of  pottery  and  for 
coating  iron  vessels  for  domestic  purposes.  A 
great  variety  of  articles,  such  as  grate-fronts, 
dock  dials,  panels  of  different  kinds,  bedsteads, 
name  plates,  etc.,  are  also  executed  in  enam- 
eled iron. 

ENCYCLOPEDIA,  ensiklope'dia,  or  CY- 
CLOPEDIA,    a   term    which   comes   from    the 


Greek  word  meaning  circle,  originally  used  to 
denote  the  group  of  arts  and  sciences  without 
study  of  which  no  freeman  was  considered 
really  educated.  From  this  the  word  came  to 
mean  books  dealing  with  these  studies,  and 
so  in  time  took  on  its  present  significance  of 
a  work  in  which  the  various  branches  of  learn- 
ing are  treated  in  separate  articles,  usually 
alphabetically  arranged.  Of  such  works  of 
reference  in  the  modern  sense  the  ancients 
knew  nothing.  A  scholar  might  set  down  for 
the  use  of  students  all  of  his  information  on 
any  subject  or  on  all  subjects,  but  no  attempts 
were  made  to  cover  the  entire  field  of  human 
knowledge  or  to  have  different  portions  of 
such  works  contributed  by  specialists.  For 
instance,  a  Roman  named  Varro,  who  died 
about  25  B.C.,  produced  a  work  in  nine  vol- 
umes, each  of  which  was  devoted  to  some  one 
subject,  and  the  elder  Pliny  wrote  a  famous 
Natural  History  which  purported  to  give  all 
that  was  known  of  the  natural  sciences.  This 
is  the  oldest  work  of  an  encyclopedic  char- 
acter. 

During  the  Middle  Ages  several  works  of  a 
similar  kind  appeared,  but  all  were  arranged 
topically,  and  none  of  them  were  systematic. 
The  name  Encyclopedia  was  first  used  in  1559, 
and  in  the  next  century  appeared  the  first 
work  in  which  the  subjects  were  alphabetically 
presented.  This  was  the  Dictionnavre  hia" 
torique,  published  in  1674  by  Louis  Mor6ri, 
which  was  immediately  successful  and  passed 
through  several  editions.  Bayle's  Dictionnaire 
historique  et  critique,  which  appeared  in  1697, 
was  the  most  noteworthy  work  of  that  charac- 
ter which  had  been  published  up  to  that  time, 
and  attained  considerable  success  in  Rnglinh 
translations. 

In  1704  the  first  work  in  English  was  issued 
which  deserved  the  name  of  encyclopedia — 
the  Lexicon  Technicum,  or  an  Universal  Eng^ 
lush  Dictionary  of  Arts  and  Sciences,  but  this 
was  far  surpassed  by  Chambers'  Cyclopedia, 
which  appeared  in  1728.  History  and  biogra- 
phy were  omitted,  but  the  cross-reference  sys- 
tem was  used  in  this  work.  A  translation  of 
Chambers'  work  was  the  first  encyclopedia 
issued  in  Italian,  and,  far  more  important,  a 
French  translation  was  the  basis  for  the  famous 
encyclopedia  of  Diderot,  D'Alembert  and  their 
associates.  This  was  more  than  an  encyclo- 
pedia, for  the  authors  used  it  as  a  means  for 
expressing  their  own  political  and  religious 
principles. 

In   1771   there  appeared  a  woric  idddk  htM 
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served  as  the  foundation  of  the  chief  encyclo- 
pedic work  published  in  England — the  three- 
volume  Encyclopedia  Britannica,  In  its  later 
editions,  to  the  ninth,  emphasis  was  laid  rather 
on  long  treatises  on  important  subjects  than 
on  brief  discussions  on  the  thousands  of  minor 
topics  found  in  most  encyclopedias;  but  in  the 
eleventh  and  latest  edition,  in  twenty-nine  vol- 
umes, the  two  plans  are  combined,  so  that  the 
Britannica  in  its  present  form  more  nearly  re- 
sembles other  encyclopedias.  Other  works  in 
English  which  are  worthy  of  note  are  the  New 
International  Encyclopedia,  in  over  twenty  vol- 
umes, and  the  Americana^  in  sixteen  volumes. 
The  chief  German  encyclopedias  are  Brock- 
haus's  Konversations'Lcxikon  and  Meyer's 
Neuea  KonversationS'Lexikon;  while  among 
the  chief  French  works  of  this  kind  are  the 
Encyclopedic  dea  gens  du  monde,  the  Diction- 
noire  de  la  conversation  et  de  la  lecture  and 
La  grande  encyclopedic. 

The  earlier  encyclopedias  were  chiefly  de- 
signed for  specialists  in  the  various  flelds,  and 
made  no  attempt  to  avoid  technical  terms  and 
abstruse  language.  Within  the  last  few  decades, 
however,  there  has  been  an  increasing  tendency 
to  simplify  such  works  so  that  the  general 
reader  may  profit  by  them.  Encyclopedias 
have  also  been  issued  which  have  been  intended 
primarily  for  children  and  young  people,  and 
which  lay  stress  on  all  such  topics  as  will  help 
them  in  their  school  work.  One  such  work, 
the  New  Practical  Reference  Library,  which 
appeared  in  1907,  had  a  greater  sale  than  any 
other  work  of  reference  ever  issued.  Probably 
no  other  publication,  excepting  the  Bible,  has 
sold  so  many  copies.  The  World  Book  is  the 
first  which  has  made  its  aim  the  accurate  and 
scholarly  discussion  of  all  topics  which  belong 
to  the  province  of  a  thorough  work  of  univer- 
saf  reference  in  language  which  children  can 
understand. 

ENDICOTT,  John  (1588?-1665),  a  fearless 
and  courageous  leader  of  the  little  Puritan 
company  of  sixty  persons  which  settled  at 
Salem,  Mass.,  in  1628,  and  the  man  respon- 
sible for  the  establishment  of  a  colonial  mint 
in  1652.  His  fiery  religious  zeal  led  him  to 
leave  the  home  of  his  birth  in  Dorchester, 
England,  and  join  the  Puritans  in  their  search 
for  a  new  home  in  America.  He  was  governor 
of  his  colony  for  several  terms  and  was  a  stem 
ruler.  At  one  time  he  shipped  two  of  his  coun- 
cil back  to  England  for  wishing  to  use  the 
Episcopal  prayer  book  in  the  public  worship, 
while  in  1635  he  slashed  the  red  cross  out  of 


the  English  flag  because  it  seemed  to  him  an 

emblem  of  the  Pope. 

ENDIVE,    en'div,   a    slightly    bitter   planti 

somewhat  like  chicory,  which  is  used  as  a  salad, 

especially  when  lettuce  is  out  of  season.    The 

curled,  or  narrow-leaved,  variety,  is  most  pop- 

iJar,  but  the  broad,  straight-leaved  endive  is 

also  widely  used  in  Europe  and  America.    If 

grown  like  lettuce  on  good  garden  soil,  the 

only  additional  care  necessary  to  prepare  it 

for  the  market  is  blanching  (see  Etiolation). 

This  is  done  by  lightly  tying  the  outer  leaves 

together.    It  must  not  be  done,  however,  when 

the  leaves  are  damp,  for  then  they  will  decay. 

An  Illustration  appears  in  a  color  plate  shown 
with  the  article  Vbqetables. 

ENDYMION,  en  dim' ion,  in  Greek  mythol- 
ogy, a  beautiful  youth  who  had  asked  Zeus 
(Jupiter)  for  eternal  slumber,  and  whom,  while 
he  was  sleeping  on  Mount  Latmos,  Diana  saw 
and  kissed.  The  legends  regarding  him  vary 
greatly,  describing  him  as  a  king,  a  hunter 
and  a  shepherd.  A  statue  of  the  sleeping 
Endymion  was  found  at  Hadrian's  Villa  at 
Tivoli,  and  is  now  in  the  National  Museum 
at  Stockholm,  Sweden.  The  myth  was  the  in- 
spiration of  Keats'  Endymion. 

ENEMY,  en'emi,  a  term  applied  to  any 
state  or  country  at  war  with  another,  or  to 
any  member  of  such  country's  naval  or  mili- 
tary forces.  A  private  citizen  of  a  hostile  na- 
tion, according  to  international  law,  is  not  an 
enemy,  and  must  not  be  treated  as  such.  How- 
ever, should  that  citizen  attack,  hinder  or  in 
any  way  interfere  with  hostile  troops,  he  may 
at  once  be  regarded  as  an  enemy  and  so 
treated.  All  commercial  and  political  relations 
between  enemy  states  cease  on  the  day  a  state 
of  war  is  declared.  The  treatment  to  be  ac- 
corded to  combatants  of  an  enemy  state  is 
clearly  defined  by  international  law  and  cus- 
tom. The  position  of  non-combatants  is  not 
so  definite.  Previous  to  the  War  of  the  Na- 
tions it  was  customary  to  allow  citizens  of  a 
hostile  state  residing  in  another  state  to  con- 
tinue their  peaceful  occupations  on  the  prin- 
ciple that  only  the  armed  forces  were  at  en- 
mity. During  that  imparalleled  conflict,  how- 
ever, usual  precedents  were  ignored.  Germans 
and  Austrians  in  British  or  French  possessions 
were  made  prisoners  that  they  might  not  be 
tempted  to  act  as  spies  or  to  return  home  to 
swell  the  ranks  of  the  soldiery.  Belgian  non- 
combatants  were  deported  by  the  Germans  and 
in  Germany  were  forced  to  work  for  their  ene- 
mies.   See  War;  Intern.\tional  Law. 
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ENERGY,  en'erji,  the  name  given  in  phjrsics 
to  the  capacity  possessed  by  matter  for  doing 
work.  Energy  is  one  of  the  two  fundamental 
ideas  of  physics,  the  other  being  matter  itself. 
Motion,  heat,  light,  sound  and  electricity  arc  all 
energy  expressed  in  different  forms.  See  Phys- 
ics. 

The  great  source  of  energy  is  the  sun,  and 
this  solar  energy  has  been  accumulating  since 
the  beginning  of  time.  On  earth  the  energy 
originally  derived  from  the  sun  which  man  is 
able  to  apply  to  his  own  purpose  is  stored  up 
in  coal,  wood  and  oil;  in  food;  in  the  tides 
and  waterfalls  and  running  streams;  in  the 
wind;  in  the  muscular  energy  of  the  animal 
world,  and  in  hundreds  of  other  familiar  forms. 
The  process  of  transferring  energ>'  from  one 
body  to  another  is  called  work,  and  we  meas- 
ure work  and  energy  by  the  same  units. 

Types  of  Potential  Energy.  The  two  great 
divisions  under  which  all  energy  is  classified 
are  potential  and  kifietic,  and  whatever  is  not 
one  is  the  other.  Energy  which  is  slumbering 
or  lying  hidden  is  known  as  potential  energy, 
or  energy  of  position,.  Work  has  been  done 
upon  certain  matter — that  is,  energy  has  been 
expended  upon  it — giving  it  in  turn  a  power  to 
work  which  is  only  awaiting  the  proper  touch 
to  become  active.  A  locomotive  under  a  full 
head  of  steam,  waiting  for  the  exact  moment 
of  departure;  a  boat  held  down  by  its  anchor, 
its  sails  bulging *with  wind;  a  racehorse  listen- 
ing for  the  starting  gun;  a  baseball  in  the 
pitcher's  hand;  a  loaded  gun;  a  boulder  bal- 
anced on  a  hillside;  a  tightly-coiled  spring;  a 
hammer  poised  in  air;  a  bent  bow,  ready  to 
let  fly  its  arrow,  or  a  stretched  elastic  band  of 
any  kind;  an  unlighted  match;  a  charged  bat- 
tery; a  tank  of  gasoline,  or  a  lump  of  coal — 
all  these  are  examples  of  potential  energy. 

Types  of  Kinetic  Energy.  Kinetic  comes 
from  the  Greek  word  meaning  move,  and 
kinetic  energy  is  therefore  the  eriergy  of  mo- 
tion, or  energy  which  is  in  actual  operation. 
The  moving  train;  the  boat  in  full  sail;  the 
horse  speeding  toward  the  tape;  the  ball  or 
bullet  flying  through  the  air;  the  boulder 
rolling  down  to  the  foot  of  the  hill;  the  un- 
coiling spring;  the  hammer  striking  the  anvil, 
or  the  weight  falling  to  earth;  the  bow  or  the 
elastic  snapping  back  to  its  original  shape;  the 
burning  match;  the  battery  releasing  its  elec- 
trical charge  in  the  form  of  a  current;  the 
gasoline  or  coal  in  combustion,  giving  life  and 
power  to  the  engine — these  are  all  everyday 
illustrations  of  what  we  call  kinetic  energy. 


The  Constant  Transformation  of  Enexgy. 
Every  change  that  takes  place  in  the  univeree 
results  from  the  change  of  kinetic  energy  into 
potential,  or  potential  into  kinetic — a  process 
called  the  transformation  of  energy.  When  a 
boy,  for  instance,  puts  a  stone  in  the  pocket 
of  a  slingshot  and  stretches  the  rubber,  the 
stretching  process  develops  kinetic  energy 
transferred  from  the  potential  energy  in  the 
boy.  This  kinetic  energy,  in  turn,  becomes 
potential  energy  in  the  rubber  band,  so  long 
as  he  holds  it  stretched.  When  he  releases  the 
band  the  potential  energy  is  transformed  into 
kinetic  and  is  transmitted  to  the  stone.  When 
the  stone  hits,  the  energy  is  transferred  to  the 
object  struck,  once  more  becomes  potential 
energy,  and  would  reveal  itself  to  our  touch 
in  the  form  of  heat. 

The  Great  Law  of  the  Conservation  of  En- 
ergy. By  the  phrase  conservation  of  energy  k 
meant  that  the  amount  of  energy  in  the  uni- 
verse is  always  the  same,  that  it  can  neither 
be  increased  nor  diminished.  It  can  be  di- 
rected, but  it  cannot  be  created  or  destroyed. 
It  is  conserved — kept.  Thus,  if  energy  disap- 
pears in  one  form,  another  form  replaces  it 
in  precisely  the  same  amount. 

The  pendulum  is  an  example  of  the  way  in 
which  energy  changes  and  is  conserved.  When 
we  draw  the  bob  aside  from  a  to  b,  as  shown 
in  the  illustration,  we  are  doing  work  upon  it, 
for  we  are  lifting  it  in  space  the  distance  ad. 
Thus  we  have 
stored  up  poten- 
tial energy,  which 
begins  to  change 
into  kinetic  the 
moment  we  let  it 
drop,  is  wholly 
kinetic  at  a,  and 
again  wholly  po- 
tential at  c,  but 
with  the  total 
energy  always  the 
same.  The  pen- 
dulum has  raised  MOVEMENT  OF  THE 
itself  through  an  pendulum 

arc  (ac)  equal  in  Illustrating  the  transfor- 
length  to  the  arc  "^"^"  **'  *'*^^- 
through  which  it  was  lifted  (ab) ;  that  is,  it  has 
put  forth  as  much  energy  as  was  put  into  it— 
no  more,  no  less.  The  pendulum  would  continue 
to  swing  back  and  forth  forever,  exchanging 
potential  energy  for  kinetic,  and  vice  Tena» 
if  it  were  not  for  friction  and  the  renataaoe 
of  the  air.    However,  the  energy  used  up  m 


overcomitig  mich  friction  ia  not  loet;  it  simply 
appeare  in  another  form.  This  niakes  it  ob- 
vious that  for  the  pendulum  to  vibrate  indefi- 
nitely would  require  a  eteady  manufacture  of 
eDergy;  and  since  energy  cannot  be  created, 
the  old  philosopher'  dream  of  perpetual  mo- 
tion is  impossible  to  realize.  See  Pebpetval 
Motion;  Pendulum.  l.m3. 

ElfGIITB,  en'jin,  a  name  given  to  any  skil- 
fully constructed  mechanism  which  is  capable 
of  converting  energy  into  mechanical  work. 
The  name  ia  now  mostly  applied  to  the  steam 
en^ne,  in  which  the  force  contained  in  the 
heat  of  the  steam  is  transformed  into  me- 
chuiicaJ  energy  in  the  form  of  motion  which 
is  then  utilized  for  doing  mechanical  work. 
The  steam  engines,  as  well  as  the  gas,  oil  and 
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hot  air  engines,  are  known  as  heat  engines, 
for  all  of  them  convert  the  power  of  heat  into 
mechanical  work.  There  are  other  engines 
from  which  mechanical  work  is  obtained  by 
utilizing  tJic  power  of  water,  and  these  are 
known  as  hydraulic  engines. 

It  is  well  to  note  the  difference  between  an 
ei^ne  and  a  machine,  however  complicated 
or  skilfully  constructed  the  latter  may  be. 
.^n  engine  produces  tie  motion,  while  a  ma- 
chine does  its  work  by  means  of  the  motion 
or  power  which  it  receives  from  an  engine. 


Machine 

Oaa  Engines 

Phys[C8 

Locomotive 

Steam  E!nBl 

f^ramida-     C3lei/.ay  at  'i'. 
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KGINEEKING,  q  ferra  applied  penerally 
to  the  art  or  science  of  construction.  A  per- 
son who  practices  the  art  is  called  an  engincFT, 
though  in  former  times  that  name  was  applied 
only  to  those  who  were  engaged  in  the  pro- 
duction of  military  weapons  or  defenses.  In 
modem  times  engineering  has  become  a  highly 
specialised  science,  which  may  be  roughly  di- 
vided into  ciinl  and  military  branches. 

The  civil  engineer  accomplishes  veritable 
miracles  which  the  average  man  accepts  as  a 
matter  of  course,  merely  thankful  that  some- 
one has  devised  things  for  his  comfort  and  con- 
venience. The  engineer  tunnels  half  a  mile 
through  a  mountain  and  comes  out  on  the 
otter  side  within  six  inches  of  his  objective 
point;  he  goes  a  hundred  miles  into  a  hilly 
r^on,  builds  great  retaining  dams  and  con- 
ducts pure,  fresh  water  under  ground,  over 
valleys  and  beneath  rivers  and  gives  people 
in  a  great  city  500,000,000  gallons  of  water  a 
day;  he  builds  a  bridge  400  feet  above  a  rag- 
ing stream,  without  a  single  pier,  and  over  it 
the  traffic  of  a  nation  moves;  he  views  a  great 
arid  region,  discovers  miles  and  miles  away 
«  plentiful  water  supply — maybe  amid  the 
rtenul  snows  of  the  mountain  tops — and  brings 
it  down  to  make  that  desert  "blossom  as  the 
128 


rose."  Wherever  civilization  penetrates,  the 
civil  engineer  is  almost  always  an  advance 
messenger  to  pave  the  way  for  home-making 
and  tbe  building  of  cities. 

Military  ei^ineeis  adapt  many  of  the  arts 
of  peace  to  the  stem  uses  of  war;  they  con- 
struct fortifications,  trenches,  bridges,  pon- 
toons,  telegraph  and  telephone  systems  and 
other  devices  demanded  by  military  neces- 
sity. 

Modem  engineers  usually  devote  themselves 
to  one  branch  of  engineering;  the  field  is  so 
broad  that  no  man  could  hope  to  escel  in 
every  branch.  Electrical  engineertng  demands 
special  study  of  subjects  of  which  the  mining. 
irrigation,  railroad  construction  or  canal  engi- 
neer need  have  no  knowledge;  each  branch 
requires  special  preparation  and  special  talent. 
An  engineer  who  is  thoroughly  advised  in  all 
matters  relating  to  mining  might  not  make  a 
success  as  engineer  for  a  large  irrigation  proj- 
ect. Each  branch  of  the  art  is  specialized. 
This  has  been  called  an  age  of  specialisation, 
and  nowhere  is  the  truth  of  that  more  plainly 
seen  than  in  engineering. 

Among  the  most  remarkable  engineerinft 
feats  of  modem  times  are  the  constraction  o) 
the  Panama  Canal,  of  the  Assuan  Dam  <ya.  XW 


ENGINEERING 


2034 


ENGINEERING 


Nile,  and  of  the  reservoir  for  the  supply  of 
water  to  New  York  erected  in  the  heart  of  the 
Catskill  Mountains.  In  Canada  the  opening 
of  the  Canadian  Northern  Railroad  from  ocean 
to  ocean  in  October,  1915,  marked  a  triumph 
of  engineering  skill  in  railroad  construction. 

Engineering  is  one  of  the  most  ancient  of 
arts  and  had  been  brought  to  a  remarkable 
state  of  perfection  among  Eastern  nations 
centuries  before  the  birth  of  Christ.  One  of 
the  greatest  engineering  feats  of  all  time  is 
seen  in  the  building  of  the  mighty  Pyramids 
of  Egj'pt.  So  perfectly  were  they  planned  and 
executed  that  the  most  delicate  of  modem 
engineering  instruments  and  calculations  fail 
to  find  an  error  in  the  theory  or  practice  of 
their  construction,  and  nobody  has  ever  dis- 
covered how  the  mighty  stones  were  raised  to 
their  lofty  positions.  The  Romans  left  behind 
them  striking  monuments  to  their  engineering 
skill  in  bridges,  aqueducts  and  roads  they  built. 
Ancient  Babylon,  in  its  Hanging  Gardens,  pos- 
sessed one  of  the  wonders  of  the  world. 

Engineering  Schools.  The  need  for  special 
education  in  engineering  subjects  was  first 
recognized  in  France  and  Germany.  Schools 
were  established  in  France  in  1747  and  in  Ger- 
many in  1824  for  the  purpose  of  training  engi- 
neers for  government  service.  This  example 
was  followed  in  the  United  States  by  the  estab- 
lishment of  the  West  Point  Military  Academy 
in  1802;  but  little  else  was  done  in  this  direc- 
tion until  near  the  end  of  the  War  of  Seces- 
sion. Canada  was  even  later  in  the  field,  but 
so  thoroughly  has  the  need  of  such  training 
been  realised  that  technical  schools  have  been 
opened  in  connection  with  nearly  every  great 
university  in  North  America,  and  many  sep- 
arate technical  institutions  have  been  estab- 
lished. The  object  of  these  schoob  is  the 
same  in  all  cases;  they  aim  to  give  the  stu- 
dent a  thorough  practical  and  theoretical  grasp 
of  that  branch  of  engineering  to  which  he 
wishes  to  devote  himself.  Entrance  to  the 
technical  schoob  is  gained  by  examination  or 
by  certificate  from  recognized  high  schoob. 

No  young  man  should  select  any  branch  of 
engineering  as  a  profession  unless  he  has  an 
aptitude  for  higher  mathematics.  Civil  engi- 
neering, mining  engineering  and  the  like  re- 
quire good  physique  or  ability  to  endure  more 
or  less  exposure  and  hardship.  To  the  boy 
who  has  a  leaning  towards  constructive  work 
and  who  is  willing  to  prepare  himself  thor- 
oughly, some  branch  of  engineering  offers  high 
inducements. 


Engineering  Instruments.  For  their  varied 
and  delicate  tasks  engineers  have  need  of 
many  special  instruments,  some  of  them  very 
complicated.  A  description  of  these  is  not 
possible  here,  nor  is  it  necessary,  but  a  more 
or  less  general  statement  as  to  the  basic  instru- 
ments in  use  will  be  helpful  and  interesting. 
The  engineer  must  be  able  to  measure  dis- 
tances accurately,  to  distinguish  directions,  to 
measure  angles  and  to  determine  at  any  time 
whether  a  certain  line  or  surface  is  absolutely 
horizontal,  and  for  each  of  these  processes  he 
makes  use  of  special  instruments. 

His  commonest  measuring  instrument  is  the 
chain,  made  up  of  links  of  steel  wire.  The 
usual  length  of  this  is  fifty  or  100  feet.  As  it 
is  subject  to  a  slight  variation  in  length  with 
wear  or  with  alteration  in  the  shape  of  the 
links,  it  is  used  only  for  rough  measurements. 

The  instrument  used  in  determining  direc- 
tions is  the  compass  (which  see) ;  that  for 
measuring  angles  is  the  transit  (which  see). 
This  last-named  wonderful  instrument  is  the 
basis  of  much  of  the  engineer's  most  impor- 
tant work,  and  its  invention  made  compara- 
tively easy  many  computations  impossible 
before.  Another  very  useful  instrument  is  the 
level,  which  shows  with  perfect  accurapy 
whether  or  not  a  line  is  horizontal.         ejdi. 

Related  Sabjecta.  Various  phases  of  the 
general  subject  of  englneerlngr  will  appear 
clearer  and  more  interesting  if  the  reader  will 
consult  the  following  articles  in  these  volumes. 
Lists  of  related  subjects  are  also  given  with 
some  of  these  articles : 


Aqueduct 

Assuan 

Breakwater 

Bridge 

Cai.MSon 

Canal 

Cofferdam 

Crane 

Dam 

Electricity 

Kngine 

Gearing 

Hanging  Gardens  of 

Babylon 
Heliograph 
Hydraulics 
Hydrostatics 


Irrigation 

Jetty 

Levee 

Level 

Lighthouse 

Lock 

Physics 

Pier 

Pyramids 

Reservoir 

Steam  Engine  ^ 

Strength  of  Materials 

Surveying 

Tunnel 

Turbine 

Viaduct 

Well  Boring 


The  following  distinguished  engineers  are  also 
given  separate  articles  in  these  volumes: 


Armstrong.  William  G. 
Bessemer,  Henry 
Eads.  James  Buchanan 
Eiflfel.  Gustave 
Erics.son.  John 
Fulton,  Robert 
Goethals,  George  W. 


Lesseps,  Ferdinand  4e 
Nasmyth.  James 
Russell,  John  Scott 
Stephenson,  George 
Stephenson*  Robert 
Stevenson.  Robert 


•■NCLAND,  .-ill.ii  l.y  01i^■(■l  Gold-mitli 
the  "land  of  scholara  and  the  nurae  of  arms," 
is  an  island  kingdom  comparatively  small  in 
area,  but  in  importance  it  is  among  the  greateat 
countries  of  the  world.  It  occupies  tJie  south- 
em  portion  of  the  island  of  Great  Britain,  and 
is  the  chief  member  of  the  United  Kingdom  of 
Great  Britain  and  Ireland.  England's  right  to 
this  distinction  was  emphasiied  by  the  Amer- 
ican, Daniel  Webster,  in  1834  in  these  words: 

•  ■  •  •  a  power  which  has  slotted  the 
surface  of  the  whole  Elobe  with  her  pOHseasIona 
and  military  posta,  whose  morning  drum-beat, 
rollowlng  the  sun,  onti  keeplnE  company  with 
the  hours,  clrclex  the  earth  with  one  continuous 
and  unbroken  Ktrain  of  the  martial  airs. 

Separated  by  the  North  Sea,  the  English 
Channel  and  the  Strait  of  Dover  from  the 
continent  of  Europe  to  the  east  and  south,  it 
has  been  isolated  enough  to  escape  many  of 
the  disturbances  which  have  torn  the  conti- 
nental countries,  but  yet  close  enough  to  take 
advantage  of  ever>'  step  the  latter  have  made 
in  progress  and  in  government.  Its  people, 
moreover,  have  shown  the  characteristic  island- 
dwellers'  passion  for  freedom,  and  there  exists 
nowhere  to-day  a  more  liberty-loving  people 
than  the  English.  The  old  name  for  England 
was  Albion,  meaning  vhile,  given  because  of 
the  color  of  its  chalk  cliffs  as  seen  from  the 

The  People.  In  every  place  to  which  civiliza- 
tion has  penetrated,  Englishmen  are  known, 
for  they  have  never  lait  thut  adventurous 
spirit  which  led  them  in  the  fifteenth,  sixteenth 
and  seventeenth  centuries  to  discover,  explore 
and  Mttle  upon  lands  far  beyond  the  seas. 
Wherever  they  may  be  fotind,  Englishmen  dis- 
play many  of  the  same  qualities— they  are 
independent,  determined,  progressive  and  pos- 
sessed of  decided  executive  ability  and  me- 
chanical skill.  While  not  so  adaptable  as  some 
other  peoples — the  French,  for  instance — they 
have  more  of  a  genius  for  adapting  to  them- 
selves tboee  with  whom  they  come  in  contact. 

The  English  arc   not  a   pure  race,  in   the 


which  Ihe  HDcient  Greeks  were,  for 
example.  The  history  of  their  country,  given 
below,  makes  it  clear  how  several  peoples, 
Britons,  Angles,  Saxons,  Jutea  and  Normans, 
had  a  part  in  the  making  of  the  race.  Their 
language,  too — one  of  the  most  wonderful  lan- 
guages in  the  world — shows  all  of  the  same  in- 
fluences, and  more.  It  is  not  possible  to  trace 
characteristics  in  detail,  to  say  "From  the  Sax- 
ons came  this  trait,  from  the  Normam  this 
other,"  but  the  mingled  strains  are  there.  In 
another  sense  the  population  of  England  is 
remarkably  pure,  for  there  are  comparatively 
few  foreigners. 

According  to  the  latest  statistics,  England  is 
the  moat  densely-populated  country  in  the 
world,  with  the  exception  of  little  Belgium;  it 
had  34,045J3gO  inhabitants  in  1912.  Though  the 
population  of  the  United  States  has  increased 
at  about  twice  the  rate  of  that  of  England,  it 
will  be  many  centuries  before  the  former  coim- 
try  is  as  thickly  populated  as  the  little  island 
kingdom.  In  its  large  proportion  of  city  to 
country  inhabitants  England  leads  the  world, 
over  seventy-eight  per  cent  of  the  people  living 
under  city  conditions.  Just  what  effect  the 
War  of  the  Nations  will  have  on  the  population 
of  England,  as  regards  birth-rate  and  living 
conditions,  cannot  for  some  years  be  predicted, 
but  it  may  be  said  with  certainty  that  it  will 
be  profound. 

London,  the  capital  of  England,  is  the  largest 
city  in  the  world  excepting,  possibly,  Greater 
New  York,  and  it  is  the  greatest  commereial 
center.  Besides  this  metropolis  there  are  In 
England  fifteen  other  cities  or  boroughs  each 
with  a  population  of  more  than  200,000.  These 
are  Birmingham,  Liverpool,  Manchester,  Shef- 
field, Leeds,  Bristol,  West  Ham,  Bradford, 
Kingston- upon -Hull,  Newcastle-upon-Tyne. 
Nottingham,  Stoke-on-Trent,  Salford,  Ports- 
mouth and  Leicester.  There  are,  in  addition, 
twenty-fi\'e  cities  which  have  between  11X1,000 
and  200,000  inhabitants  each. 

Religion.    The  history  of  religion  in  Ea?Ia.Qi 
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«,  was  begun  in  1083  and  not  fin- 
iintil  1534.     This  cathedral,  one  of  the 

in  England,  is  530  feet  in  length,  has 
r  170  feet  in  height  and  the  only  Gothic 
still  in  existence.  Other  of  these  great 
istural  triumphs  are  the  cathedrals  of 
bury,  Exeter,  Lichfield,  Salisbury,  Saint 

Wells  and  Lincoln;  this  last  named 
choir  which  is  called  "one  of  the  love- 
>f  human  works."  Most  of  these  are 
>ed  in  these  volumes,  either  under  their 
ames  or  in  the  articles  on  the  cities  in 

they  are  located.  Various  types  of 
cture  were  used  in  the  erection  of  these 
igs,  and  often  minor  structures,  as  cloi&- 
•  refectories,  were  grouped  about  them. 
y  the  whole  group,  with  an  extensive 
anted  open  space  in  front  of  it,  was  sur- 
id  by  a  high  wall  pierced  with  gates; 
>f  these  enclosing  walls  still  exist. 
Uition.  Though  England  has  always 
Qterested  in  education,  and  the  illiteracy 
tage  stands  at  the  comparatively  low 
of  5.8,  it  is  only  in  recent  years  that  the 
ional  system  has  been  well  organized, 
^on  was  for  a  long  time  too  largely 

hands  of  various  religious  bodies,  or 
ed  societies,  or  private  individuals,  and 
ivemment  contented  itself  with  bestow- 
l  upon  such  schools  as  could  prove  their 
nd  their  worthiness.  What  many  of  the 
$  schoob  were  like,  Dickens  showed  in 
ascription  of  Dotheboys'  Hall,  Mr. 
e's  school.  Dr.  Blimber's  select  establish- 
and  others,  and  there  is  no  doubt  that 
ttings  had  a  large  influence  in  bringing 
a  different  state  of  affairs.  The  schools 
cribed  might  not  be  typical,  but  it  was 
sable  that  any  such  places  should  exist, 
movement  for  the  nationalizing  of  ele- 
ry  education  was  speedily  set  on  foot. 
ICK£NS,  Charles,  subhead  Influence  on 
lion. 

B  1870  providing  elementary  instruction 
en  a  duty  of  the  government.  Local  dis- 
Bupport  their  own  schools,  but  aid  may 
ained  from  Parliament  by  poor  districts. 
ional  law  makes  education  compulsory 
;n  the  ages  of  five  and  fourteen,  but 
are  certain  economic  conditions   which 

children  from  school  attendance  during 
ft  three  years  of  that  period. 
indary  schools  also  are  required  by  the 
al  laws,  but  they  are  not  so  well  or- 
d  or  managed  as  are  the  elementary 
I.    The  great  "public"  schools,  as  they 


are  called,  such  as  Eton  and  Rugby,  to  which 
most  boys  who  can  afiford  it  are  still  sent  for 
their  secondary  education,  are  not  in  reality 
public  schoob  at  all,  but  private  schools  at 
which  tuition  is  charged.  Secondary  education 
is  still  largely  of  the  classical  type,  but  there 
is  growing  discontent  with  this.  Educational 
leaders  are  striving  to  introduce  science,  com- 
merce and  industry  into  the  schools  generally. 

At  the  summit  of  education  in  England, 
though  not  in  any  way  a  part  of  the  national 
system,  stand  the  great  universities.  In  addi- 
tion to  the  two  oldest  ones,  Oxford  and  Cam- 
bridge, there  are  to-day  eight  others;  these 
are  London  University,  Durham  University, 
Victoria  University  of  Manchester,  Birmingham 
University,  Liverpool  University,  Leeds  Uni- 
versity, Sheffield  University  and  Bristol  Uni- 
versity, the  last-named  founded  no  longer  ago 
than  1909. 

Interesting  Measurements.  This  great  coun- 
try of  England,  with  a  history  which  all  the 
world  looks  to  as  the  very  basis  of  constitu- 
tional government,  with  a  literature  which  is 
second    to    none,    with    industries    which    are 
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COMPARATIVE  AREAS 

The  text  states  that  England  is  slightly  larger 
than  the  state  of  New  York.  The  pictorial  com- 
parison above  emphasizes  more  strikingly  the 
greatness  of  this  very  small  country. 

world-wide  in  their  importance,  is  but  little 
larger  than  the  state  of  New  York,  for  it  has 
an  area,  exclusive  of  Wales,  of  only  50,933 
square  miles.  Its  population  of  34,045,290,  how- 
ever, is  almost  four  times  that  of  New  York 
state.  The  greatest  breadth  of  the  country, 
from  Land's  End  on  the  extreme  west  to  North 
Foreland  on  the  east,  is  about  320  miles,  while 
its    greatest    north-and-sQvitlv    WE^^gCsi.,    Vi^tdw 
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ti  ia  the  nortbeaat  to  Saiat  Albani 

be  south,  ia  about  380  milei.     In 

ountry  is  roughly  triangular,  narrow- 

d    the    north,   where    it   is   cut    oS 

land  by  the  Solway  Firth,  the  Cheviot 

.  the  River  Tweed.    It  is  not  strange 

gland   should    have   developed    aa    a 

jr,  the  real  "ruler  of  the  waves,"  when 

naidered  that  no  spot  in  the  idand  ie 

ban  seventy  miles  from  the  sea,  when 

merous  deep  iodentationa  and  navigable 

are  taken  into  consideration.     England 

,  without  Scotland  or  Wales,  has  a  coast 

which  with  al!   its  irregularities  measures 

Mt  2,000  miles,  and  portions  of  this  shore 

are    famous.  '  Specially    notable   are   the 

te  chalk  cliffs  at  Dover,  visible  from  France, 

ich  at  this  narrowest  point  of  the  English 

lauuel  is  but  twenty-one  miles  distant.    Poets 

kve  always  loved  to  sing  of  these  steep  shores, 

nd  Matthew  Arnold  in  one  of  his  best-known 

raems  has  written  how — 

The  cliffs  oC  England  stand. 

OllmmerlnK  and  vast,  out  In  the  tranquil  bay. 

To  the  west  of  England  are  the  Irish  Sea 

and  Saint  George's  Channel,  beyond  which  lies 

Ireland,  the  other  island  included  in  the  United 

Kingdom. 

Highlands  and  Lowlands.  Wales  is  notably 
mountainous;  so  is  Scotland,  but  England  for 
the  most  part  is  low-lying.  The  Englishman 
who  has  never  traveled  beyond  the  borders  of 
his  own  country  can  know  nothing  of  towering 
mountains,  snow-dad  peaks,  or  valleys  so  deep 
that  the  sun  seldom  reaches  them.  Beautiful 
rolling  downs  he  may  know,  picturesque  hills, 
and  valleys  that  slope  steeply  enough  to  turn 
their  streams  into  rushing  torrents,  but  that 
is  alt.  The  highest  land  in  the  country  is  in 
the  north.  Here  is  the  so-called  Pennine  Chain, 
with  its  highest  point.  Cross  Fell,  2,930  feet 
above  sea  level;  and  here,  to  the  west  of  the 
Pennine  Chain,  the  celebrated  Lake  District. 
famous  for  the  exquisite  beauty  of  the  clear 
lakes  which  lie  in  its  valleys.  The  greatest 
altitude  in  England  is  reached  in  Scafcll  Pike, 
3,210  feet,  in  the  Lake  Region. 

In  the  southwest  there  is  another  range  of 
hills,  lower  than  the  northern  ones,  which  nina 
out  into  the  peninsula  of  Cornwall  and  Devon- 
shire, and  breaks  off  abruptly  in  steep  clifFs  at 
Land's  End.  To  the  cost  of  this  hilly  region 
the  southern  portion  of  England  is  a  consliil 
plain,  not  so  flat  as  to  be  monotonous,  but 
-  nnlv  by  gentle  undulations,  and  in  few 
■lUtude  of  500  feel  above 


sea  level.  It  is  this  eoutheostem  plain  r 
which  has  made  it  poesible  for  Englao 
become  a  great  agricultural  countty. 

The  histoiy  of  England  might  have 
very  different  had  it  been  a  land  of  mou 
barriers.  The  conquerors,  whether  Re 
Anglo-Saxon  or  Morman,  would  have  foun 
conquest  of  the  island  much  more  difi 
that  this  is  true  is  proved  by  the  fact 


THE  CLIFFS  OP  DOVER 

these  successive  invaders  did  aot  con 
their  inroads  into  the  mountainous  regie 
Wales  and  Scotland,  where  those  of  tb 
habitants  who  refused  to  submit  had  entrei 
themselves.  The  absence  of  high  mour 
too,  which  would  have  proved  a  bar  U 
munication,  made  it  possible  for  Engl 
develop  as  one  country,  not  aa  a  series  o 
disconnected  states,  as  did  Greece. 

English  Rivers.     The  rivers  of  Enf 
connection  with  its  tides,  have  had  a 
part  in   its  history.     They  are   not 
the  rivers  of  great  continents,  but  a  i 
them  are  navigable  through  a  large  p 
course  and  are  thus  of  great  comi 
portance.    All  around  the  coast  tl 
high,  that  at  Bristol  reaching  th 
thirty  feet,  and  because  of  this 
possible  for  certain  cities  which 
some   distance   from   the   seaboar 
great  seaports.    The  most  famout 
is  London,  on  the  short  Thame 
well  to  the  top  among  the  con 
rivers  of  the  world.     Other  ei 
importance   arc   the   Ouse,   tb 
Tync,   the   Wear  and  the  Te 
there  are  the  Severn,  the  long 
Britain,  and  the  Mersey,  whi' 
Ihr  seu  great  freights  from  L 
niunur.ieturing  districts. 

Climate.     Considering  ili 
has  a  remarkably  tcmperat 
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titude  ia,  roughly  streaking,  that  of  hab- 
,  it  hu  little  or  none  of  the  intense  cold 
at  country.  lU  mild  winters  and  cool 
lera  it  owes  to  the  surrounding  seas,  and 
ially  to  the  Atlantic  Ocean  and  the  Gulf 
31,  from  which  blow  those  southwest  winds 
I  are  warm  enough  in  winter  and  cool 
;h  in  summer  to  exert  an  appreciable  in- 
w  on  the  climate.  Naturally  the  western 
is  most  open  to  these  influences,  and  the 
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It  is  an  interesting  fact  that  England  as  a  whole 
averages  just  about  half  as  many  hours  of 
sunshine  in  a  year  as  does  Italy.  The  fogs  are 
not  unpopular  with  all  the  people,  for  it  is  said 
that  to  them  in  large  measure  is  due  the  clear 
complexions  and  beautiful  coloring  of  English 

As  a  whole,  England  has  a  plentiful  rainfall, 
and  nowhere  is  irrigation  necessary  for  agri- 
culture.   The  westerly  winds,  blowing  against 

the  western  highUnik,  carry  plenty  of 
moisture,  aad  in  certain  dislncif ,  as  in  the 
Lake  Region  and  in  Wale^  the  annual 
rainfall  is  over  sixty  inches.     Throughout 

below  thirty-five  inches,  but  in  the  east 
it   is   hardly   anywhere    more   than   thirty 


nes    of    temperature 
in  the  east. 

January,  the  coldest  month,  the  av 
emperalure  of  the  whole  countrj' 
.  40°,  and  such  tempeniti 
°  below  lero,  which  the  resident 
iterior  regions  of  the  United  States  and 
la  knows  so  well,  are  unknown.  Nowhere 
lipa  prevented  by  ice  from  entering  har- 
In  the  hottest  month,  July,  the  greatest 
is  experienced  in  London  and  its  vicinity, 
v%n  this  ia  not  extreme,  for  its  average  is 
4° ;  while  the  mean  temperature  for  the 
:  country  in  that  month  is  61°.  One  atrik- 
eculiarity  of  the  climate  is  its  dense  fogs, 
I  often  roll  in  from  the  ocean  and  ob.scure 
\cy  for  days.  "London  fogs,"  these  are 
I,  but  it  is  not  only  in  London  that  they 
il,  though  they  are  heaviest  there  because 
e  city'ft  smoke,  which  mixes  with  them. 


prevail,  though  they  arc  heaviest  there  because 
Generally  speaking,  October  is  the  wettest 
month,  though  this  is  not  true  for  all  parts  of 
the  country.  Most  parts  of  England  have  more 
or  lesa  anow,  but  the  heavy  snowstorms  or 
blizzards  which  leave  drifts  several  feet  in 
depth  do  not  occur. 

Industries.  Industrially,  England  is  one  of 
the  most  important  countries  in  the  world.  To 
appreciate  to  the  full  its  position  in  this  respect, 
it  is  necessary  to  bear  in  mind  constantly  its 
small  siie.  Deapite  this,  however,  it  has  great 
natural  advantages — valuable  minerals  which. 
make  possible  not  only  e^^nswi  wiwo^  a^*n^- 
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rural  scenery — its  small,  highly  cultivated  fields, 
its  blossoming  hedges,  its  vine-grown  cottages 
and  its  beautiful  trees.  These  scattered  trees 
about  the  farmlands  now  in  large  measure 
take  the  place  of  the  old  luxuriant  forests,  for 
land  is  too  valuable  to  be  left  heavily  wooded. 

Stock-Raising.  Certain  counties  have  so  high 
a  proportion  of  grazing  land  that  they  are  pop- 
ularly known  as  "grass  counties,"  and  there 
stock-raising  is  the  most  important  branch  of 
agriculture.  Some  of  the  English  breeds  of 
cattle,  as  Durham  and  Devonshire;  of  sheep, 
as  Southdown  and  Cotswold;  and  of  pigs,  as 
Berkshire,  are  everywhere  famous  for  their 
excellence.  England  is  a  very  large  importer  of 
butter,  largely  from  Denmark,  for  most  of  the 
milk  produced  is  needed  to  supply  the  demands 
of  the  cities. 

Fisheries.  An  island  kingdom  should  have 
extensive  fisheries,  and  England  is  noted  for  its 
fishing  industry.  Billingsgate,  London,  is  the 
largest  fish  market  in  the  world,  and  Billings- 
gate fish-wives  are  credited  with  a  vocabulary 
all  their  own,  so  peculiarly  rich  in  invective 
that  the  word  billingsgate  has  been  adopted 
throughout  the  world.  Thither  are  sent  the 
great  catches  of  herring,  haddock,  cod,  plaice 
and  mackerel  which  are  brought  back  by  the 


fleets  of  ships  that  put  out  from  Grimsby,  Hull, 
Yarmouth,  Lowestoft  and  other  fishing  centers. 

Many  of  the  fish  are  shipped  alive,  in  tanks, 
and  reach  the  market  as  fresh  as  when  they  left 
the  sea.  Literal  fleets  they  are  which  bring 
in  these  fish,  the  number  of  vesseb  of  every 
sort  employed  being  in  the  neighborhood  of 
10,000.  They  do  not  confine  themselves  to  the 
shores  near  home,  but  find  their  way  north- 
ward to  the  Faroe  Islands  and  Iceland,  and 
southward  to  the  coast  of  Portugal  to  bring 
home  this  only  article  of  food  which  England 
has  in  sufficient  quantities  without  importing 
any.  At  the  outbreak  of  the  War  of  the  Na- 
tions in  1914  it  became  apparent  that  the 
fishing  boats  would  run  grave  risks  if  they 
followed  their  customary  routes,  but  because 
England  needed  the  food-supply  the  fishermen 
quite  generally  ignored  the  danger  and  held  to 
their  tasks. 

Other  Information.  For  the  transportation 
and  communication,  commerce,  government 
and  religion  of  England,  consult  the  respective 
subtitles  in  the  article  Great  Britain.  English 
art  is  discussed  under  the  titles  Painting  and 
Sculpture;  for  the  language  and  literature  see 
Engubh  Language;  Engush  LiTERATxmE,  and 
the  lists  accompanying  the  latter  topic. 
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la  the  Earliest  Dasrs.     It  is  known   that 

"^^any,  many  centuries  before  there  was  any 

^^tten  record,  there  were  people  living  in  Eng- 

f**Ui,  but  they  were  not  pedple  whom  the  later 

^f^^^^bitants  would  be  glad  to  claim  as  ancestors. 

ed  by  the  rough  weapons  and  tools  which 

left,  they  were  but  the  rudest  sort  of 

es,  dwelling  in  caves  and  living  by  hunt- 

sind  fishing.    But  at  length  there  came  from 

<K)ntinent  of  Europe  a  very  different  race, 

Celts,  or  Britons,  who  conquered  the  island 

made  it  their  home.    They  knew  how  to 

instruments  of   bronze,   instead   of  the 

-  implements  of  the  savages,  and  how  to 

r~*  ^^iie  soil ;  and  it  was  not  so  very  long  before 

1^^^    discovered  the  use  of  that  most  valuable 

^^lie  minerals,  iron.     They  had  a  strange, 

^^**^  religion,  and  their  priests,  the  Druids, 

^*^€d  a  strong  influence. 

^^^  Coming  of  the  Romans.     When  in  the 

^^'^^'iBe  of  his  victories  in  Gaul  Caesar  came 

the  northern  coast,  he  could  see  across  the 

^J|^»ow  channel  the  "white  cliffs  of  Albion,"  and 

^**^  was  bom  in  him  the  determination  to 

.     '*'*  over  to  the  island  and  punish  the  people 


there  who  had  been  giving  help  to  the  Gauls 
against  the  Romans.  In  55  b.  c,  therefore,  the 
first  Roman  legions  landed  in  Britain,  and  the 
recorded  history  of  the  country  began.  See 
Caesar,  Caius  Juuus. 

Not  until  the  time  of  Claudius,  however, 
almost  a  century  later,  was  there  a  serious 
attempt  to  reduce  Britain  to  the  condition  of 
a  Roman  province,  nor  was  the  conquest  really 
finished  until  the  time  of  Agricola.  Even  then 
the  whole  island  had  not  submitted,  the  people 
north  of  the  Firth  of  Forth  and  River  Clyde 
in  Scotland  never  having  come  under  the  sway 
of  the  conquerors. 

In  some  ways  the  period  of  Roman  rule  was 
of  advantage  to  the  southern  part  of  the  island, 
for  the  semi-barbarous  Britons  learned  from 
their  conquerors  certain  of  the  arts  of  civiliza- 
tion. Great  roads,  too,  were  constructed  by  the 
Romans,  also  flourishing  towns,  and  certain 
little  Briton  villages  were  fortified  and  built  up 
into  cities  which  to  the  present  day  retain  their 
importance  as  centers  of  population.  One  of 
these  little  villages  the  Britons  called  by  a 
name  which  meant  "Fort-on-tbft-voc^J^— \2cr^- 


din ;  but  the  Romans  could  not  catch  the 
curious  proQiiDciatioii  and  called  it  London, 
the  naiitc  which  it  boars  to-duy.  Christianity 
also  crept  into  the  island,  much  to  the  dif^ust 
of  the  Roman  coDqucrora,  and  martyrs  to  the 
new  faith  became  numerous  in  Britain, 

Th«  Romans  Withdraw.  The  Romans  had 
made  no  efFort  to  win  the  respect  and  the  tnist 
of  the  conquered  Britona;  they  ruled  by  force, 
and  made  slaves  of  most  of  the  natives.  Op- 
pressed and  downtrodden  for  centuries,  the 
Britons  had  lost  the  strength  which  once  was 
theirs,  and  when  in  \.  a.  410  the  Roman  troops 
were  withdran'n  from  Britain  to  Ruard  Italy 
against  barbarian  invasions,  the  Romanized 
part  of  the  island  was  at  the  roercy  of  all 
invm\cT».   The  Scots  and  Picts  came  down  from 


the   north   and  spread  such    terror   that  t 
Britons  called  upon  the  Jutes  to  aid  t 
These  sea-pirates  needed  no  second  ini'itatio        i^ 
but  came,  with  the  related  Anfdes  and  &t3/«==mm, 
and  overran  the  island.    Their  ravages  were    '^to 
the  full   as  bad  as  those   of  the   Scots  »^ad 
Picts,  whom  they  drove  back,  for  they  slauEC')- 
tercd  the  Britons  by  thousands  and  reduc^i' 
moat  of  those  who  remained  t 
by  escaping  into  the  mounta 
Wales  did  any  of  the  Britons  ) 
lives   and   their   liberty.     Strongest  < 
invading  hordes  were  the  Angles 
from  them  that  the  island  finally  g 
of  Angle-lmtd,  ot  England, 

These  invadera  were  pagana,  i 
his  battles  against  them  that  t 
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thur,  the  Christian  kiog,  lives  in  legend  to  this 
day.  In  697  Pope  Gregory,  who  hod  been 
attncted  to  some  Anglo-Saxon  bUvob  exposed 
in  the  mariiet  place  in  Rome  and  had  vowed 
to  carry  Christianity  to  th«  land  from  which 
such  beautiful  youths  come,  sent  Saint  Augus- 
tine to  Britain,  trnd  the  religion  which  had  cen- 
turies before  gained  a  hold  in  the  island  but 
had  been  entirely  rooted  out,  spread  rapidly. 

BeKinninKi  of  «  Real  Kingdom.  The  Angles 
and  Saxons  gradually  divided  the  territory 
which  they  had  conquered  into  seven  small 
kingdoms,  comnioaly  known  as  the  Heptarchy 
(which  see).  There  came  a  time,  near  the 
beginning  of  the  ninth  century,  when  Egbert, 
king  of  Wessex,  succeeded  in  making  himself 
lord  over  all  the  seven  kingdoms,  and  from 
827  dates  the  foundation  of  the  kingdom  of 
England.  There  has  been  a  kingdom  of  Eng- 
land now  for  almost  eleven  hundred  years,  and 
every  king  or  queen,  except  six,  in  all  that 
time  has  been  a  direct  or  indirect  descendant 
of  Egbert. 

The  early  kings  hod  no  easy  task,  for  they 
had  not  only  to  maintain  the  dominating  power 
irtiidi  Egbert  had  gained  for  them  oter  the 
other  little  kingdoms,  but  to  resist  the  con- 
stant inroads  of  the  Danes,  who  had  gradually 
gained  a  foothold  on  the  island.    When  Alfred, 
the  greatest  of  these  early  kings. 
came  to  the   throne   in  871,  he 
found  that  the  Danes  had  over- 
■un  a  large  portion  of  the  coun- 
ty.   Though  he  could  not  drive 
'lem  out  he  reduced  their  power, 
mfined  them  to  the  eastern  part 
the  island  and  compelled  them 
acknowledge  him  as  their  nvrr- 
d.    His  reign,  in  more  than  this 
'  direction,  meant  much  for  the 
ntiy,   but   his   successors   were 
n  forced  to  contend  with  the 
es,  who  were  constantly  issu- 
from   their   speeial    territorj', 
>anetagh.    A  real  advance  in 
nment  was  made  during  this 
I,  however,  cspocinlly  in  the 
iriiment    of    the    Witenage- 
council  of  the  chief  mm  of 
ngdom.     Theoretically  the 
idertook  nothing  of  impor- 
without     consulting      this 
Ut  in  reality  a  strong  king 
lign  almost  absolutely. 
id  Becomea  Danish,  then 
By   1013  the  Danes—, 
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not    those    from    the    Danelagh,    but    fi 
hordes   from   the   mainland — had   made   thi 
selves  masters  of  the  island,  and  four  Di 
ish  kings,  Sweyn,  Canute,  Harold  and  Han 
Canute,  ruled  in  succession.    When  Hardecanu 
died  in  1042  English  and  Danes  both  bcsoug. 
Edward,  the  descendant  of  the  Engli^  rc^ 
line,  to  accept  the  throne,  and  he  reigned  unt 
1066.    This  is  one  of  the  memorable  dates  ii 
English  history,  for  in  that  year  Harold,  chosei 
king  to  succeed  Edward,  was  defeated  at  the 
Battle  of  Hastings  by  William  of  Normandy, 
and  the  Saxon  period  of  mte  in  England  came 
to  a  close.    By  Christmas  William  had  brought 
a  large  part  of  the  ialaitd  into  subjection,  and 
on  that  day  was  crowned  in  London  as  "king 
of  the  English,"  but  not  until  several  years 
later  was  the  complete  subjugation  of  England 
accomplished.      Gradually,    through    the    cen- 
turies that  followed,  the  conquering  Normans 
and  the  conquered  Saxons  were  assimilated  into 
one  people,  the  English. 

Bulen  of  England.  In  a  brief  article  it  i.s 
impossible  to  give  in  detail  each  reign  in  the 
history  of  England.  There  will  be  emphasiied 
here  only  the  great  movements — those  which 
have  had  a  lasting  influence  on  the  country. 
But  every  English  ruler  from  the  Norman  Con- 
quest is  treated  in  these  volumes,  and  a  de- 
tailed view  of  English  history  may 
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.-ing  the  reign  of  Anne,  in  1707,  the  two 
ficB  of  England  and  Scotland  were  united 
^itutionally.  and  the  title  of  the  Bovereign 
.me  ofBcially  not  King  oj  England  but  King 
3reat  Britain  and  Ireland.  The  remaining 
;rs  of  this  list,  therefore,  bear  that  longer 

OeorRG  I    1714-1727 

Cleorite  II    1727-1780 

Gefiree  III   ITSO-ISIO 

OeorKe  IV    18!0-iaSO 

Winiiim  IV 1830-1837 

Victoria    183T-lftOl 

Edward  VII 1901-1910 

Medieval  England.  Of  that  great  system  of 
society,  feudalism,  so  chamcteristic  of  the  Mid- 
dle Ages,  England  had  had  more  than  a  touch 
before  the  coming  of  William  the  Conqueror, 
but  it  was  he  who  orgauiied  society  systemat- 
ically  upon  that  basis;  and  throughout  the 
centuries  which  followed  the  noblea  in  their 
controversies  with  the  king  were  constantly 
striving  to  rid  themselves  of  the  obligations 
which  feudalism  forced  upon  them.  The  kings, 
on  the  other  hand,  made  constant  efforts  to 
strengthen  the  power  of  the  crown  at  the  ex- 
pense of  the  nobility.  Much  was  gained  by 
Henry  I,  the  second  ruler  after  the  Conqueror, 
but  during  the  war  for  the  throne  which  fol- 
lowed his  death  the  nobles  and  the  clergy  made 
themselves  practically  independent  of  the  royal 
authority.    See  Feudal  System. 

But  in  1154,  with  the  accession  to  the  throne 
of  Henry  II,  one  of  the  strongest  of  English 
kings,  the  power  of  the  great  barons  began  to 
wane.  Heniy  found  time  to  establish  a  just 
and  orderly  government  and  to  force  the  kings 
of  Ireland  and  Scotland  to  acknowledge  him  as 
their  overlord,  despite  the  fact  that  he  spent 
leas  of  his  time  in  England  than  he  did  itt 
France,  for  his  continental  territories  were 
more  extensive  than  his  island  possessions.  An 
outstanding  event  of  his  reign  was  the  contest 
with  the  Church  which  ended  tragically  for 
Thomas  k  Becket  (which  see).  Under  Richard 
I  much  of  the  sovereign  power  was  again  tost, 
for  Hichard  was  interested  only  in  the  Cru- 
sades and  spent  less  than  a  year  of  his  reign 
in  his  kingdom.  He  was  only  too  willing,  also, 
to  gnmt  privileges  to  the  barons  in  return  for 
funds  to  equip  his  crusading  expeditions.  He 
muiBged  to  hold  on  to  most  of  his  possessions 
in  Fkanee,  but  these  were  almost  entirely  lost 
during  ibe  reign  of  his  brother,  t^  untrust- 
■™»*Jiv,  Qnnuiiucal  John,  Out  of  the  very  weak- 
' '—   however,  came  good  to  the 


country,  for  the  barons  were  able  in  June,  tm. 
to  wrest  from  bim  that  famous  doeume 
known  as  the  Ma^na  Cliarta  that  foundab 
stone  of  English  I  bert  ea  as  it  is  called  U 
der  Henry  IH  this    Great  Charter    was  CO 


(a, a)  Alfred's  territory 


firmed,  and  a  further  step  in  the  directior 
constitutional  liberty  was  taken  by  the  aa 
bltng  of  the  tirst  House  of  Commons,  in  13 

Wars  with  Scotland  and  France.    Theei 
kings  had  been  compelled  in  spite  of 
wishes  to  grant  to  the  country  certain  lib 
but  Edward  I,  who  came  to  the  throne  ii 
showed  himself  quite  willing  to  rule  in  ' 
ance  with  Magna  Cbarta.     His  love  t 
indeed,  won  him   the  title  of  "The 
Justinian,"   an    honorable   recognition 
great   Roman   law-giver.     It   was   dv 
reign  that  Wales  was  united  with  En( 
that  the  title  of  Prince  of  Wales  wa 
stowed   on   the   heir   to   the  thronf 
reign,  too,  began  a  fierce  struggle 
land  which  raged  at  intervals  for  ce 
involved  the  famous  patriots  Willie 
and  Robert  Bruce.    Edward  I  gs 
advantages,  but  these  were  all  lost 
successor,  Edward  II,  who  after  t 
Battle  of  Bannockbum  in  1314  « 
to  acknowledge  the  independeno 

Partly  because  France  had  t 
in  this  contest  and  partly  beci 
claims    which    he    held   to   tei 


EHOUKD 

<  of  (lie  fiflr  nili  tLUtiio   a  French  champion 

mu  of    \rc    jirosp  und  imder  her  Icadcmhip 

s  gainej  back  what,  it  hud  lost  and  |pft 

m  the  hjndn  o(  Englaod  onl>  Culajs  (see  Jo^n 

OF  \rc1 

Meauuhile  tijere  had  been  troubled  times 
in  Eaglaod  Scveml  upnsings  had  occurred 
dunng  the  reiKn  of  Richnrd  II  the  n 
oils  of  which  was  ihat  under  Wat  Tvler  (which 
aee)  in  1399  Richard  was  compelled  to  abdi 
cate  and  the  Diikc  of  I  aacaater  becanie  king 
as  Henrv  IV  Because  he  had  been  proclaimed 
king  bv  Parliument  he  had  a  great  respect  for 
its  authori(\    and  deferred   to   ita  wi  he*    and 


rj'.  Edward  III  begun  the  Hundred  ^cars 
with   France.     Brilliant   aa  some   of   the 

f.  Ihey  coat 
Uid  laid  a  financial  burden  upon  it  which 
e  the  people  out.  The  war  had  oni- 
effect,  however:  by  uniting  the  ba\on 
he  Norman  inhabitanta  ngainst  France  it 
d  to  develop  n  strong  national  feeling 
r  Richard  II,  Henry  IV,  Henrv  V  an  I 
(T  VI,  the  war  dragged  on  the  Fngli  h 
■ea  continuing  until  (he  French  king  i\  i 
Uy  obliged  to  acknowledge  the  English 
H  hia  heir.    But  finally,  about  the  mid 


!n  the  Reign  of 
Henry  n  (ll54  1189) 
when  [Inglrsh  Rule  in 
France  Reached 
Its  Greatest  Extent 
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that  meant  another  step  in  the  direction  of 
constitutional  liberty. 

Wars  of  the  Roses.  Henry  VI,  who  came  to 
the  throne  in  1422,  was  a  feeble  ruler,  utterly 
incapable  mentally,  and  other  claimants  to  the 
throne  arose.  Out  of  the  opposing  claims  grew 
a  long  factional  struggle  known  as  the  Wars 
of  the  Roses  (see  Roses,  Wars  of  the),  in 
which  Henry  VI  was  several  times  dethroned, 
only  to  be  again  placed  on  the  throne  by  the 
next  victory  of  his  adherents.  In  the  end,  how- 
ever, the  Duke  of  York  gained  the  upper  hand, 
and  in  1461  was  made  king  as  Edward  IV,  and 
in  1483  his  young  son  succeeded  him  as  Edward 
V.  Richard  III  usurped  the  power  almost  im- 
mediately, but  after  a  very  short  reign  was 
overthrown  on  Bosworth  Field  in  1485,  while 
the  Earl  of  Richmond,  who  united  in  him- 
self the  claims  of  the  houses  of  Lancaster  and 
York,  was  crowned  king  as  Henry  VII.  The 
long  wars  had  had  a  profound  efifect  on  the 
country.  Most  of  the  barons,  the  old  question- 
ers of  the  king's  authority,  had  been  killed  off 
in  the  conflict,  and  their  powers  had  been  taken 
over  by  the  king.  Henry  VII  was  strong  enough 
to  make  the  most  of  this  advantage,  and  Henry 
VIII,  when  he  came  to  the  throne  in  1509, 
found  himself  in  possession  of  great  power.' 

The  Religious  Struggle.  The  Tudors,  of 
whom  Henry  VII  was  the  first,  were  distin- 
guished for  their  absolute  rule,  but  though  they 
were  despotic  they  were  not  unpopular,  for 
they  made  England  glorious  in  the  eyes  of  the 
world  (see  Tudor).  It  was  during  the  reign 
of  Henry  VIII  that  the  Reformation  had  its 
beginnings  in  England,  not  because  Henry 
was  intensely  interested  in  religion  or  desired 
to  found  a  new  system,  but  because  the  Pope 
would  not  grant  him  a  divorce  from  his  wife, 
Catharine  of  Aragon.  As  a  result  he  had  him- 
self declared  supreme  head  of  the  Church  in 
England,  and  enriched  himself  by  seizing  the 
riches  of  the  monasteries. 

Henry's  son,  Edward  VI,  carried  on  the  work 
of  the  Reformation  during  his  short  reign,  but 
under  the  unfortunate  ^'Bloody  Mary,"  who  has 
been  more  hated  than  she  really  deserves, 
there  was  a  reaction,  and  many  illustrious 
Protestants  fell  victims  to  her  fervor  for  the 
Catholic  faith.  Her  work  was  undone,  how- 
ever, by  her  great  sister,  Elizabeth,  who  had 
herself  proclaimed  head  of  the  Church,  but 
kept  herself  and  her  government  free  from 
religious  fanaticism.  The  long  reign  of  Eliza- 
beth was  one  of  the  most  glorious  in  all  Eng- 
land's  history.    In  literature,  in  science,  in  dis- 


covery, the  period  was  noteworthy,  while  an 
intense  feeling  of  nationality  was  developed 
by  the  defeat  of  the  Great  Armada.  It  was 
during  her  reign  that  Ireland  was  reduced  to 
dependence  on  England. 

The  StvartB  and  the  ''Divine  Right."  Elis- 
abeth had  never  married,  and  the  House  of 
Tudor  died  with  her.  Her  successor  was 
James  VI  of  Scotland,  son  of  the  ill-starred 
Mary,  Queen  of  Scots,  who  became  king  of 
England  as  James  I.  The  two  countries, 
though  now  under  one  sovereign,  were  not 
completely  imited,  however,  for  over  a  hundred 
years.  James  was  a  firm  believer  in  the  ^'divine 
right  of  kings"  (which  see),  and  this  doctrine 
brought  him  into  constant  conflict  with  Parlia- 
ment and  marked  the  beginning  of  that  struggle 
which  ended  so  disastrously  for  Charles  I. 
This  reign  is  a  starting-point  in  the  history  of 
America,  for  during  it  were  founded  the  James- 
town and  Plymouth  colonies. 

The  reign  of  Charles  I  was  almost  entirely 
taken  up  with  a  conflict  with  Parliament  which 
finally  resulted  in  open  war.  Forced  to  assent 
to  the  Petition  of  Right,  another  of  those  mile- 
stones which  mark  the  Englishman's  march 
toward  constitutional  liberty,  he  disregarded 
it,  dismissed  Parliament  and  for  eleven  yean 
ruled  arbitrarily,  without  assembling  another. 
Then  followed  the  Long  Parliament,  the  Civil 
War,  the  execution  of  the  king  in  1649  and  the 
gradual  emergence  of  Cromwell  as  the  strongest 
man  in  Parliament  and  in  the  army.  Under  the 
Commonwealth,  with  Cromwell  at  its  hesul,  the 
country  held  a  position  of  respect  in  the  eyes 
of  the  world,  but  Cromwell's  son  Richard 
proved  a  weak  successor,  and  in  1660  the  rqy- 
alists  brought  about  the  restoration  of  Charles 
II.  All  the  arbitrary  powers  which  their  prede- 
cessors had  fought  to  keep  Charles  I  from 
gaining,  a  complacent  Parliament  almost  thrust 
into  the  hands  of  Charles  II,  who  showed  him- 
self willing  enough  to  make  use  of  them.  It 
was  one  of  the  reigns  upon  which  no  English- 
man can  look  with  pride.  As  concerned  its 
foreign  policy,  England  was  little  more  than 
a  dependency  of  France,  which  was  the  insti- 
gator of  two  wars  with  Holland  which  cost 
England  much  and  gained  for  it  nothing;  in 
character  it  was  licentious,  the  literature  of 
the  period  reflecting  with  painful  deamesB  the 
immorality  of  the  court  and  of  society;  but  all 
of  this  the  people  submitted  to  because  of  their 
pleuf^ure  that  the  severities  of  Cromwell's  time 
were  over,  and  that  a  king  of  the  royal  lio0 
was  again  on  the  throne. 
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'he  brother  of  Charles  II,  and  his  heir,  was 

acknowledged  Catholic,  and  attempts  were 

le  to  exclude  him  from  the  succession,  but 

I'ain.    In  1485  James  came  to  the  throne, 

;  from  the  first  his  favoritism  for  Catholics 

I  as  pronounced  as  the  people  had  feared  it 

;ht  be.    He  set  aside  the  Test  Act  and  gave 

itions  of  trust  and  honor  to  Catholics,  and 

even  went  so  far  as  to  gather  an  army  with 

ch  to  cany  out  his  plans.    So  long  as  it 

med  that  his  line  would  die  out  with  him, 

people  bore  with  his  tyranny  and  the  ille- 

ity  of  his  acts,  but  when  a  son  was  bom  to 

1  in  1688,  and  it  became  evident  that  there 

^t  be  a  Catholic  succession,  several  of  the 

at  nobles  dispatched  an  invitation  to  Wil- 

n  of  Orange  and  his  wife  Mary,  the  son-in- 

'  and  daughter  of  James,  to  seize  the  Eng- 

i  throne.    They  came  late  in  1688,  James 

I,  and  the  "bloodless  revolution"  was  accom- 

ihed  without  striking  a  blow. 

^he    Responsible    Ministry.      William    and 

ry  were  made  joint  sovereigns,  but  William 

the  real  ruler.    He  was  never  popular,  be- 

9e  he  was  looked  upon  as  a  foreigner,  but 

endured  his  unpopularity  in  silence,  and 

&  the  country  a  wise  and  just  government. 

'\ta  foreign  relations  England  was  now  op- 

<i  to  France,  which  was  still  under  the  rule 

liat  old  tyrant  who  had  been  William's 

ly  for  so  many  years.  Louis  XIV,  "the 

d  Monarch.''     But  the   most  significant 

^ments  of  the  reign  were  domestic  rather 

foreign.    The  Dissenters,  who  in  the  pre- 

reigns  had  been  persecuted,  at  times  bit- 

vere  allowed  freedom  of  worship,  and  the 

a  responsible  ministry  became  firmly  es- 

d.    Hitherto,  the  kings  had  chosen  or 

d  their  ministers  as  they  saw  fit,  but 

ow  declared  that  all  Cabinet  ministers 

>onsible  to  Parliament,  and  could  hold 

V  during  such  time  as  the  party  to 

y  belonged  was  in  the  ascendancy  in 

^illiam  died  in  1702,  Anne,  the  sister 

VLme  to  the  throne.    She  was  well- 

,  though  rather  dull,  but  her  reign 

brilliant  by   the  successes  of  her 

1,  Marlborough,  in  the  war  against 

(see   Succession    Wars,   subhead 

'panish  Succession).    In  literature, 

a  was  noteworthy,  Pope,  Swift, 

thers  reflecting  such  glory  upon  it 

imonly  known  as  the  Augustan 

vhile  Anne  was  on  the  throne. 

be  actual  legislative  union  of 


Scotland  with  England,  begun  a  century  ei 

when  one  sovereign  came  to  reign  over 

two   countries,   was   at   length   accomplia 

Scotland  sent  its  members  to  the  English  1 

liament  and  save  in  local  affairs  ceased  to  hi 

a  separate  government. 

FYom  that  date,  the  United  Kingdom  be 

the  name  of  Great  Britain.    The  history 

England  since  the  union  is  continued  in  tk 

article  Great  Brtfain.  a.mcc. 

Consult  Macaulay's  Hiatory  of  England ;  Mont' 
iromery's  Hiatory  of  England;  Greene's  Hiatory 
of  the  Engliah  People;  Andrews'  A  Hiatory  of 
England. 

Related  Sabjeet*.  The  articles  in  these  vol- 
umes which  deal  with  some  phase  of  English 
life  or  history  are  numerous.  The  foUowin^r 
classified  list  will  make  them  easily  accessible: 

CITIES   AND  TOWNS 

Aldershot  Lincoln 

Birmingham  Liverpool 

Blackburn  London 

Bolton  Manchester 

Bradford  Middlesbrough 

Brighton  Newcastle-upon-Tyne 

Bristol  Northampton 

Canterbury  Norwich 

Chester  Nottingham 

Coventry  Oldham 

Derby  Oxford 

Dovfr  Plymouth 

Kxeter  Portsmouth 

Gloucester  Preston 

Greenwich  Sheffleld 

Halifax  Southampton 

Huddersfleld  Stratford-on-Avon 

Hull  Sunderland 

Kenllworth  Yarmouth 

I>ecds  York 
Leicester 

EDUCATION 

Cambridge,  University     Oxford  University 

of  Rugby  School 

Eton  College 

HISTORY 

For  later  history,  see  list  of  Related  Subjeota 
under  Great  Britain. 

Aglncourt  Grand  Remonstrance 

Alx-la-Chapelle.  Gunpowder  Plot 

Congress  of  Hampton  Court  Con- 
Alx-Ia-Chapelle.  ferencc 

Treaties  of  Haytingx.   Battle  of 

Anglo-Saxons  Heptarchy 

Armada  Hundred  Years*  War 

Bannockburn  Lancaster.  House  of 

Barebones  Parliament  Long   Parliament 

Boyne,  Battle  of  the  Magna  Charta 

Cavaliers  Marston   Moor 

Commonwealth    of  Naseby,  Battle  of 

England  Normans 

Crecy  Petition  of  Right 

Crusades  PIcts 

Domesday  Book  Plantagenet 

Feudal  System  Plymouth   Colony 

Field  of  tho  Cloth  of  Plymouth  Company 

Gold  Reformation.  The 

Flodden  Vivhl  RenaU^tuvcA 
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OUTLINE  AND  QUESTIONS  ON  ENGLAND 


is 


Outline 


(1) 


(2) 


(3) 


(4) 


(5) 


(1) 


(2) 


(3) 

(4) 

(1) 

(2) 
(3) 

(1) 

(2) 
(3) 

(4) 
(5) 
(6) 


(7) 


(b) 
(c) 
(d) 


I.  Ifoeatloti  and  Slse 

L«atitude.  about  the  same  as  that  of 

L«abrador 
Longitude 

(a)  Meridian  of  Greenwich 
Situation  with  relation  to  Continent 
(a)   Dividing  waters 
Actual  size 

(a)  Greatest  length,  360  miles 

(b)  Greatest  breadth,  320  miles 

(c)  Area,  50,933  square  miles 
Comparative  size 

II.  Phyatcal   Fcataics 

Coast 

(a)  Length 

(b)  Character 
Surface  characteristics 
(a)  Absence  of  mountains 

Highest  hills 
The  fertile  plain  region 
Eflfect    of    surface    features    on 
history 
Rivers 

(a)  Shortness 

(b)  Great  commercial  importance 
Lakes 

Iff.  Climate 

Comparatively  even  character 
(a)  Reasons  for  lack  of  extremes 
Abundant  rainfall 
The  characteristic  fogs 

IV.  The  People 

Characteristics     which     have     made 

them  powerful 
Racial  strains 
Density  of  population 
(a)   Most  densely  populated  country 
Rural  and  urban  proportion 
Great  cities 
Religion 

(a)  The  State  Church 

(b)  Other  denominations 

(c)  The  great  cathedrals 
Education 

(a)  Recent  organization 

1.  The  influence  of  Dickens 
Elementary  schools 
Secondary  schools 
The  universities 


(b) 
(c) 
(d) 


V.  Indnatries 


(1) 


Manufacturing — the  chief  industry 

(a)  Reasons  for  preeminence 

(b)  Chief  centers 

(c)  Important  products 


1.  Textiles 

2.  Metal  goods 

(2)  Mining 

(a)  Coal 

( b )  Iron 

(c)  Close  relation  to  manufacturini 

(3)  Agriculture 

(a)  Proportion  of  land  cultivated 

(b)  Chief  crops 

(c)  System  of  land-tenure 
<d)   Stock-raising 

( 4 )  Fisheries 

(a)  Location 

(b)  Catch 

(c)  Only  foodstufT  not  imported 

VI.  History 

(1)  The  beginnings 

(a)  Earliest  inhabitants 

(b)  The  Celts 

(2)  The  Roman  occupation 

(a)  Julius  Caesar 

(b)  Later  generals 

(c)  Impress  on  the  country 

(3)  Invading  hordes 

(a)  Scots  and  Picts 

(b)  Jutes,  Angles  and  Saxons 

(4)  Introduction  of  Christianity 

(5)  The  Heptarchy 

(6)  The  first  king  of  England 

(7)  Struggle  with  the  Danes 
(a)   Alfred  the  Great 

(8)  The  Norman  Conquest 

(a)   William  the  Conqueror 

(9)  Feudalism 

(10)  Conflict  with  the  Church 

(11)  Magna  Charta 

(12)  Hundred  Years'  War 

(13)  Conflict  with  Scotland 

(14)  Wars  of  the  Roses 

(15)  The  Reformation  in  England 

(a)  Henry  VIII 

(b)  Edward  VI 

(c)  Mary 

(d)  Elizabeth 

1.  Firm  establishment  of  Protes 
tantism 

(16)  King  and  Parliament 

(a)  The  "divine  right  of  kings" 

(b)  Civil  War 

(c)  The  Commonwealth 

(d)  Restoration 

(17)  Establishment    of    responsible    gov 

emment 

(18)  Union  with  Scotland 
See  Great  Britain 
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Questions 


What  are  England's  great  ''in vestments  in  religious  sentiment"?  Describe  two 
of  them. 

What  effect  has  the  absence  of  mountain  barriers  had  on  the  history  of  England? 

How  many  countries  produce  more  iron? 

What  does  the  expression  "He  has  a  billingsgate  vocabulary  mean? 

What  was  the  Witenagemot,  and  what  part  did  it  play  in  the  government  of  the 
country? 

How  did  the  Wars  of  the  Roses  affect  the  royal  power? 

What  men  helped  to  make  famous  the  reign  of  Queen  Anne? 

What  is  the  origin  of  the  phrase  ''carrying  coals  to  Newcastle"? 

Why  does  a  country  which  has  so  many  dairy  cows  need  to  import  such  large 
quantities  of  butter? 

What  does  "responsible  government"  mean,  and  when  was  it  established  in 
England? 

How  many  cities  has  England  which  are  larger  than  Des  Moines,  la.?  How 
many  has  the  United  States? 

How  many  peaks  as  tall  as  the  highest  in  England  would  have  to  be  piled  on 
top  of  each  other  to  equal  the  loftiest  point  in  Canada? 

Why  does  not  the  system  of  land-holding  create  the  effect  of  transcience? 

Who  was  the  original  missionary  to  England?    By  whom  was  he  sent? 

What  was  the  good  effect  in  England  of  the  Hundred  Years'  War?  The  evil 
effect? 

When  did  the  birth  of  a  baby  boy  bring  about  a  revolution? 

How  many  inhabitants  would  Canada  have  if  it  were  as  densely  settled  as  is 
England? 

What  peculiar  physical  feature  gave  the  island  one  of  its  former  names? 

How  can  land  which  has  been  so  long  cultivated  still  yield  such  large  returns? 

What  does  the  name  England  mean? 

Who  was  the  "English  Justinian,"  and  why  was  he  so  called? 

Name  three  languages  which  have  strongly  affected  the  English  tongue. 

How  does  one  of  the  great  universities  of  England  differ  from  an  American 
university? 

Why  does  not  England  have  as  cold  winters  as  that  part  of  North  America  which 
is  most  nearly  in  its  latitude? 

Name  four  great  industrial  inventions  which  the  world  owes  to  the  island  kingdom. 

What  was  the  "Fort-on-the-pool"?  How  does  it  rank  among  the  world's  cities 
to-day? 

What  is  the  "foimdation  stone  of  English  liberties,"  and  why  is  it  so  called? 

What  is  meant  by  the  "divine  right  of  kings,"  and  when  did  it  cause  a  civil  war? 

What  quality  have  the  English  which  makes  up  for  their  lack  of  adaptability? 

What  does  the  name  Sheffield  suggest?  How  does  it  rank  among  the  world's 
cities  as  to  its  chief  product? 

Did  the  Romans  ever  conquer  the  entire  island? 

What  was  feudalism?    Trace  briefly  its  history  in  England. 

Why  was  the  reign  of  Elizabeth  one  of  the  most  illustrious  in  all  history? 

How  has  England's  island  situation  been  of  benefit  to  it? 

What  author,  generally  thought  of  as  a  novelist  only,  had  a  profound  influence 
on  education  in  England  and  elsewhere? 

When  did  a  great  religious  revolution  grow  out  of  a  king's  desire  for  a  divorce? 
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Id  1871  the  township  of  EInglewooa  n^ 
off  from  the  township  of  Hftcknukck,  ud 
P^Dglewood  was  incorporated  u  a  ci^  in  1806- 
This  act  of  incorporation  waa  ded&rad  imeoO' 
stitutional,  and  the  city  waa  reincorporated  in 
1899.  cw.n. 

ENGLISH  CHAHNEL,  caUed  by  tJie  Fread) 
La  Mancke,  meaning  the  tleeve,  ia  an  arm  of 
the  8ea  separating  France  and  England.  Ila 
length  is  about  350  milci)  and  ita  eittreme 
breadth    100  miles,  narrowing  down  to   only 


Birkenhead  Splthead 

Church  of  EnRtnnd  Stonehenge 

English   Language  Tower  of  London 

English  Literature  Windermere 

Land's  End 

ENGLEWOOD,  N.  J.,  an  attractive  residen- 
tial city  in  Bergen  County,  in  the  northeast- 
ern part  of  the  state.  It  is  sixteen  miles  west 
of  New  York  City,  fifteen  miles  north  of  Jersey 
City  and  twenty-three  miles  northeast  of  Ncw- 
Hrk.  and  is  sen-ed  by  a  branch  line  of  the  Eric 
Railroad.  The  population  in  1910  was  9,924 
and  in  1915  it  «-fts  12531.  The  area  of  the 
i-ity  exceeds  five  square  miles. 

EDKlewood  is  situated  on  westward-sloping 
land,  one  mite  from  the  Palisades  of  the  Hud- 
son River.  The  city  has  fine  parks  and  drives 
:ind  beautiful  residences,  two  summer  homes 
fur  working  girls,  a  S200JKI0  high  school,  a  hos- 
litul  and  a  library.  There  are  no  important 
-•"•rnriscB,    Many  New  York  buei- 
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twenty  miles  at  Dover.    On  the  I 
it  extends  from  the  Scilly  Ides  to  Dover;  en 
the  French,  from  Ushant  to  Calais.    It  is  ol 
comparatively  recent  formation,  as  geological 
time  is  reckoned,  for  it  is  well  established  that 
England  and  France  were  formerly  connected 
by  land.    The  channel  is  the  greatest,  commer- 
cial highway  in  the  world,  with  the  ports  of 
Falmouth,    Plymouth,    Southampton,    Poita- 
mouth,  Brighton  and  Dover  on  the  Englisb 
coast,  and  Cherbourg.  Havre,  Dieppe,  Boulogne 
and  Calais  in  France.    It  is  also  the  hi^way 
for  the  vast  commerce  eastward  to  the  Scan — 
dinavian    countries   and  to   Germany.     It  i^^ 
noted  for  the  roughness  of  its  waters,  due  tc^^ 
the  conflicting  currents  between  the  North  Se^^^ 
and  the  Atlantic  Ocean  and  'its  frequent  winc^V 
storms.    The  Channel  Islands,  a  few  miles  of^V 
the  French  coast,  and  the  Isle  of  Wi^t.  ar^^ 
its  principal  islands. 

There  have  been  many  schemes  devised  fc^V 
building  a  tunnel   underneath  the  Channel  V^^ 
connect  France  and  England,     The  propoK*^ 
route  was  from  a  point  near  Dover  to  Calai0> 
and  nearly  one-third  of  the  woA  was  ueoia- 
plished.     Chicfiy  for  military  reasons  it  wa* 
vigorously  opposed,  and  in   1883  the  Britirii 
Parliament  decided  definitely  that  it  wu  v* 
advisable  to  open  submarine  connections  witt 
France,    Had  the   tunnel   been  completed  it 
would     undoubtedly    have    saved    lives  ud 
money  to  Great  Brituin  when  it  beauae  vMt 
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flftiy  to  transport  troops  to  France  during  the 
War  of  the  Nations,  which  began  in  1914. 

ENGUSH  LANGUAGE.  The  familiar  say- 
ing that  the  sun  never  sets  on  England's  pos- 
seasiona  could  truthfully  be  applied  to  the 
people  who  use  the  language  developed  in 
England,  for  this  tongue  is  spoken  throughout 
the  British  Empire.  It  is  also  the  national 
language  of  the  United  States  of  America.  It 
is  estimated  that  it  is  spoken  by  over  one 
hundred  fifty  millions  of  the  human  race. 
Among  the  languages  of  the  world,  the  Eng- 
lish is  unique  in  that  it  is  the  most  composite 
of  them  all.  From  the  beginning  of  its  his- 
tory it  has  shown  a  peculiar  readiness  to  take 
up  and  make  its  own  many  words  and  forms 
from  other  languages,  and  in  none  other  do 
foreign  terms  play  so  important  a  part.  Dr. 
Frank  H.  Vizetelly,  in  his  history  of  the  Eng- 
lish language,  has  expressed  this  thought  in 
these  picturesque  words: 

As  the  land  of  the  Angles  developed  so  the 
speech  of  the  people  grew,  and  he  who  wishes 
to  seek  that  growth  must  be  prepared  to  traverse 
the  globe.  From  Scandinavian  fiords,  he  must 
sail  to  the  shores  of  Denmark  and.  Journeying 
over  these,  must  cross  the  frontier  and  pene- 
trate the  very  fastnesses  of  the  German  Father- 
land. Next  his  steps  must  turn  to  the  flowery 
fields  of  France  whence  came  the  Norman  con- 
queror, and.  sauntering  along  its  leafy  high- 
ways, learn  from  his  surroundings  that  the 
noble  spires  which  dot  this  land,  have  their 
very  counterpart  in  the  cradle  of  the  English 
tongue.  Even  here  his  journey  is  far  from 
ended.  From  the  shores  of  sunny  Spain  to  the 
lands  of  the  Great  White  Czar;  from  the  Cres- 
cent City  on  the  Golden  Horn  to  the  coral 
strands  of  India ;  from  the  land  of  the  Ibis  and 
the  Lotus  to  the  sun-baked  veldt  of  the  African 
Union ;  from  the  golden  shores  of  Australia  to 
the  fertile  fields  of  New  Zealand ;  from  the  Lund 
of  the  Rising  Sun  to  the  Land  of  the  Morning 
Calm;  from  the  Flowery  Land  of  China  to  the 
dreary  Siberian  steppes — from  each,  from  every 
one  has  English  speech  drawn  tribute. 

This  language  has  been  aptly  compared  to 
a  mighty  oak  tree,  the  trunk  and  bare  branches 
representing  the  native  language  forms,  which 
give  the  tongue  its  simplicity,  directness  and 
force,  and  the  leaves  and  blossoms  representing 
the  foreign  element,  which  gives  grace,  variety 
and  ornament  to  the  speech.  Because  of  this 
admirable  blending  of  the  native  and  foreign 
elements,  the  English  language  is  unsurpassed 
in  its  possibilities  for  richness,  power  and  va- 
riety of  expression.  No  harmony  or  sweetness 
or  elevation  of  language  is  beyond  its  scope; 
it  has  proved  a  worthy  medium  for  such  world- 
famous  wnters  as  Shakespeare  and  Milton. 


History.  The  English  language  belongs  to 
the  Teutonic  branch  of  the  Indo-European 
family.  It  is  a  subdivision  of  Low  German, 
which  in  turn  is  a  division  of  the  West  Ger- 
manic branch  of  the  Teutonic  group.  It  is 
customary  to  divide  the  development  of  the 
language  into  three  periods,  Anglo-Saxon,  or 
Old  English  (449-1066),  Middle  English  (1066- 
1500)  and  Modem  English,  from  1500  to  the 
present.  The  year  449  marked  the  invasion 
of  Britain  (England)  by  the  first  of  those 
Teutonic  (Low  German)  tribes  who  overran 
the  island  in  the  fifth  and  sixth  centuries  (see 
Anglo^axons).  These  hardy  invaders  found 
in  Britain  a  race  of  people  who  spoke  a  Celtic 
dialect;  the  latter,  after  150  years  of  inces- 
sant fighting,  were  driven  into  Wales  and 
Cornwall.  The  conquerors'  speech,  to  which 
the  name  Anglo-Saxon  is  usually  given,  became 
the  language  of  the  country  and  the  founda- 
tion upon  which  modem  English  is  built.  The 
name  Old  English,  preferred  by  modem  schol- 
ars, is  synonymous  with  Anglo-Saxon. 

During  the  centuries  before  the  Norman 
Conquest  (1066),  which  closes  the  early  period, 
many  new  words  were  added  to  the  native 
vocabulary.  A  few  of  these  were  taken  from 
the  speech  of  the  Celtic  tribes.  In  the  sixth 
century  came  Saint  Augustine  to  convert  the 
people  to  Roman  Christianity,  and  as  a  result 
a  number  of  Latin  terms  and  grammatical 
forms  were  adopted.  Altar,  mass  and  psalm 
are  among  the  words  of  Latin  origin  intro- 
duced at  this  time.  A  second  important  influ- 
ence was  the  Danish  conquest  of  the  island, 
through  which  a  considerable  Scandinavian 
element  was  added  to  the  vocabulary.  Four 
distinct  dialects  were  spoken — Kentish,  Mer- 
cian, Northumbrian  and  West  Saxon;  the 
Northumbrian  was  the  form  used  by  three  of 
the  most  important  of  the  early  writers,  Bede, 
Caedmon  and  CJynewulf;  West  Saxon  was  the 
literary  medium  used  by  Alfred  the  Great  in 
his  translations,  and  by  the  writers  of  the  first 
history  of  the  English  people  in  their  native 
tongue,  the  Anglo-Saxon  Chronicle. 

While  the  Anglo-Saxon  vocabulary  furnished 
the  bony  framework  for  the  Modem  English 
vocabulary,  grammatically  Old  English  had 
many  points  of  difference.  There  were  many 
more  inflections  than  at  the  present  time,  for 
nouns,  pronouns  and  adjectives  had  compli- 
cated declension  systems.  Gender,  too,  was 
fixed  by  arbitrary  rule  and  not  by  meaning, 
woman  and  maiden  being  neuter,  hand,  fem- 
inine, and  joot,  masculine.    In  general^  ^^xi^^:^ 


SN6LISH   LANGUAGS 


2052 


ENGUSH  LANGUAGE 


Saxon  grammar  was  far  more  complicated  than 
English  grammar  of  to-day.  The  change  has 
been  very  gradual. 

The  Middle  English  period  began  with  the 
conquest  of  England  by  William,  Duke  of  Nor- 
mandy, who  broke  the  power  of  Harold,  last  of 
the  Saxon  kings,  at  the  memorable  Battle  of 
Hastings,  in  1066.  For  two  centuries  after 
that  time  French  was  the  language  of  the 
upper  classes,  of  the  law  courts  and  of  the 
schools,  but  English  lived  on  the  lips  of  the 
conquered  people,  holding  its  own  as  the  speech 
of  common  life  and  finally  becoming  the  dom- 
inant language  of  the  kingdom.  About  1250 
the  two  languages  began  to  merge,  English 
absorbing  almost  the  entire  body  of  French 
words  brought  in  by  the  Norman  conquerors, 
and  becoming  thereby  more  expressive. 

Then  a  Middle  English  literature  began  to 
develop.  Three  pronounced  dialects  were 
spoken,  the  Northern.  Midland  and  Southern, 
but  the  Midland  Avas  given  outstanding  lit- 
erary prominence  because  it  was  used  by  Geof- 
frey Chaucer,  England's  first  great  poet. 
Through  his  genius  it  became  the  standard 
form  of  the  tongue  and  the  parent  of  the 
Modern  English  literar>'  language.  During 
this  period  great  advance  was  made  in  the 
simplifying  of  grammatical  forms,  a  tendency 
that  is  still  noticeable. 

With  the  opening  of  the  sixteenth  century 
began  the  development  of  Modem  English, 
and  since  that  time  the  borrowing  and  assim- 
ilation of  foreign  words  have  gone  on  continu- 
ously. With  the  Revival  of  Learning  (see 
Renaissance)  came  a  considerable  body  of 
Latin,  Greek  and  Italian  words.  Through  lit- 
erary, political  and  commercial  relations  with 
other  nations,  and  as  a  result  of  their  coloni- 
zation of  lands  in  every  section  of  the  globe, 
the  English  people  have  made  wonderful  ad- 
ditions to  their  vocabulary.  From  the  North 
American  Indians  they  have  adopted  such 
words  as  moccashi,  tomahawk  and  wigwam; 
from  the  West  Indies  liave  come  canoe  and 
hurricane;  Mexico  has  contributed  chocolate 
and  tomato;  canary  ;ind  guinea  are  taken  from 
African  tribes;  Australia  has  lent  boomerang 
and  kangaroo;  China,  tea  ami  nankeen:  the 
Malays,  bamboo  and  gutta-percha;  the  Per- 
^ian.<,  bazaar  aiid  caravan,  and  so  on.  Science 
and  invention  have  also  made  their  contribu- 
tions to  the  language;  such  terms  as  hecto- 
graph,  automobile  and  motorcycle  have  come 
into  use  as  new  words,  coined  to  meet  new 
ronditi  ojxs. 


The  number  of  words  in  the  Engliffh  lan- 
guage at  the  present  time  is  variously  esti- 
mated by  authorities.  Dr.  Vixetelly,  manag- 
ing editor  of  the  New  Standard  Dictionary, 
said  that  in  1917  the  total  number  of  words 
in  the  English  language,  including  radicals, 
derivatives,  participles,  obsoletes  and  foreign 
terms,  was  about  600,000.  See  Slang;  also 
Dictionary,  for  suggestions  as  to  word  study. 

Suggestions  for  Study.  The  principles  of 
correct  English  in  writing  and  in  speaking 
are  laid  down  in  the  science  grammar.  There- 
fore to  master  the  language  one  must  under- 
stand the  fundamental  laws  of  grammar.  The 
memorizing  of  a  system  of  rules  is  not,  how- 
ever, the  essence  of  language  study.  Many 
a  pupil  who  can  repeat  correctly  the  rule  that 
a  verb  agrees  with  its  subject  in  number  has 
used  such  an  expression  as  they  was  in  familiar 
conversation,  and  never  thought  of  the  nile. 
Grammar  is  essentially  the  science  of  relation- 
ships, and  unless  the  student  sees  clearly  the 
logical  relation  that  the  words  of  a  sentence 
have  to  one  another  his  memorizing  of  rule? 
will  avail  him  little.  In  the  article  Grammar 
in  these  volumes  will  be  found  a  comprehen- 
sive discussion  of  this  phase  of  language  study 
and  a  list  of  related  subjects.  All  of  the  im- 
portant topics  connected  with  grammar,  such 
as  case,  conjugation,  gender,  number,  etc.,  are 
given  complete  treatment  under  appropriate 
headings. 

The  study  of  masterpieces  of  English  and 
American  literature  is  also  essential.  In  the 
Autobiography  of  Benjamin  Franklin  we  read 
that  this  pioneer  in  American  literature  gave 
himself  devotedly  to  the  study  of  AddisonV 
Spectator  essays,  in  order  to  perfect  his  own 
style,  and  Robert  Louis  Stevenson  testifies 
that  he  achieved  his  eminence  as  a  writer  by 
studying  the  masterpieces  and  trying  to  imi* 
tate  them.  Each  of  the  great  English  and 
.\merican  writers  has  something  to  impart  to 
the  student,  and  the  study  of  the  classics  i^ 
therefore  of  supreme  importance.  AddisoD. 
Goldsmith.  Lamb,  Irving  and  Thackeray  ail 
wrote  with  grace,  ease  and  clearness;  Ruskio 
and  De  Quincey  achieved  a  style  which  com- 
bines the  best  elements  of  both  prose  and 
poetry;  Macaulay  shoidd  be  studied  for  lo6 
striking  phrases  and  his  effective  use  of  con- 
trast and  balance  in  the  construction  of  bis 
sentences.  These  are  but  a  few  of  a  great 
host  of  writers  whose  works  are  truly  a  rich 
ston^house  for  the  student.  See  ExGUSH  Lit* 
ekature;  American  Literature.  bjc.w. 
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^KGLISE  LITERATintE,  ono  of  the 
'b  greatest  litcrntnrea.  In  p\'cr>'  bntnch 
iting — in  the  casay.  the  drriinii.  ilic  noi'cl. 
ic  anil  iyric  poetry— it  hiis  (rrput  inaalcr- 
<,  atiil  one  may  read  from  childhood  to 
ge  without  exhauating  itR  richee.  Of  the 
and  int  credit  in;;  bistorj'  of  ■!»■  licvdopmont 
poMJhlr  lo  Kivo  here  only  n  brief  skrtrh, 
his  is  so  planned  that  it  wilt  serve  as  a 
(or  more  extensive  readinx  in  these  vol- 
.  Each  branch  of  litcmtnre  is  treated  un- 
l«  own  liilc,  .ind  ihc  iiuportunt  aiithor.J 
.oucd  in  thi.4  i^kelch  are  the  ^41lbi^'Ct!<  of 
il  nrticlen.  It  is  thus  poiwible.  by  rrnd- 
le  diMCiwsion  of  a  rrrtiiin  jKriod  hero  piien 
he  supplement arj-  iirlicles  on  the  writers 
ioned.  to  giiin  ;i  dear  ideii  of  whiit  the 
i  stood  for. 

thorities  differ  in  their  method  of  divid- 
he  literHry  historj-  of  Kniclauil  into  pe- 

bnt  the  elaitsificution  here  followed  i* 
if  the  bext  known. 

rbeAnglo-SazonPeriod  (450-1060).  There 
orks  in  EnRlish  litcratorr  which  iin  Edk- 
an  citnnot  read,  for  the  earlic-it  :ire  wril- 
1  a  lanRiiaice.  known  as  AngloSaron,  which 
it  sidht  is  olttflelher  different  from  Mod- 
English.  Literature  was  not  ut  first  writ- 
it  wax  sung  by  the  minstreU.  or  glecmcn. 

they  were  culled  upon  to  encoiiruge  those 

into  buttle  or  (o  priitse  the  popular 
s.  Only  fci'aduBll]-  aro»ie  the  ciii^lom  of 
ig  down  such  songs.  th:it  they  might  be 
rved.  Of  this  early  Annlo-Siixon  poetry 
reat  moniiiiient  is  the  lonii  poem  Rioundj 
rh  sec):  it  n-as  probably  written  down 
;  the  bcginninti  of  the  eighth  century. 
epic  really  originuted  in  continental  Eii- 

but  about  the  year  670  a  poein  w:i8  com- 
I  which  was  really  English  in  its  eoncep- 
-Caedmon'M  Parapkrasi',  a  melrica!  ver- 
of  parts  of  the  Scriptures.  This,  too,  ie 
nglo-Saxon.   and   a   person   who   has   not 

a  fitudy  of  that  can  read  Candmon  only 
tranelation.     Other  writers  of  note  were 


the  Venerable  Bede,  who  wrote  un  Ecchniaii- 
tical  Hinlory,  and  King  Alfred,  knonn  as  the 
"Father  of  Jlnglish  Prose."  Foremost  among 
the  prose  works'  of  this  prriix]  stands  the 
Angla-Haion  Chronicle,  the  earliest  lii.slorj' 
produced  in  their  own  tongue  by  any  Teutonic 

II.  The  Anslo-Honnan  Period  (1066-1350). 
The  Norman  Conquest  of  England  in  1066  be- 
gan a  new  era  in  literature  as  well  as  in  his- 
tory. The  chief  inlercHt  in  the  works  pro- 
duced for  three  centuries  after  this  date  cen- 
ters not  in  the  thought  but  in  the  gradually 
cbai^ilMC  uiodiiiin  of  expression — the  hinguagi' 
which  was  slowly  shaping  itself  out  of  the 
French.  Latin  and  .Vnglo-Saxon.  Real  litei^ 
ary  development  was  alow,  but  iiboiit  the  year 
1200  there  was  written  a  poem  of  genuine 
imaginatiie  power — the  rhytuing  chronicle  of 
I..ayamon.  known  as  the  Brut.  Metrical  ro- 
mances in  cycles,  such  rhyming  chronicles  as 
the  Brut,  and  religious  poems  were  the  favorite 
forms  of  literature,  hut  new  forms  were  coming 
into  popularity. 

III.  The  Age  of  Chaucer  (I3oO-l400).  .lohn 
Wyclif  made  his  translation  of  the  Bible,  which 
had  wide  influence;  William  Liingland,  or  oth- 
ers whose  names  are  not  known,  produced  the 
remarkable  Vision  of  Pifra  Ploaman,  that 
clarion  call  to  justice  and  common  honesty; 
but  still  England  waited  for  its  first  really 
great  writer.  Not  for  long,  however,  for  Chau- 
cer was  bom  about  1340.  and  despite  his  busy 
life  produced  poems  that  entitle  him  to  the 
name  "Father  of  English  Poetr>'."'  ChaucerV 
work  is  treated  fully  elsewhere;  here  it  is 
enough  to  siiy  that  with  him  nil  hesitancj- 
vanished  once  for  all  from  English  literature, 
which  had  entered  upon  its  period  of  steady 
development.  The  stage  of  preparation  or 
transition  was  over;  the  troublesome  dialects 
had  crystallised,  for  literary  purposes,  into  one 
language,  and  though  it.  differed  in  spelling  and 
in  many  inflections  from  Modem  English,  it 
may  be  read  without  great  c 
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An  article  on  each  author  named  appears  in  its  alphabetical  place  in  these  volumes. 


I.  EARI^Y    LITKRATURE 

Poetry 

Beowulf 

Cuedmon's  Paraphrase 
Vision  of  Piers  Plowman 
(looflfrey  Chaucer 

The  Canterbury  Talcs. 

Prone 

The  Venerable  Bede 
King  Alfred 
John  Wycllf 

II.  ELIZABETHAN  AGES 

Poets  and  Their  Chief  Worka 

Non-Dramatic 
Edmund  Spenser.     1552-1599 

Faerie  Queen  c 
Dramatic 
William  Shakespeare.     1564-1616 

Hamlet 

As  You  Like  It 
Ben  Jonson.     1573-1637 

Every  Man  in  His  Humor 
Christopher  Marlowe.     1564-1593 

Tatnburlaine 

Prose  "Writ^ru  and  Their  Chief 
AVorka 

Sir  Walter  Raleigh.     1552-1618 

History  of  the  World 
Francis  Bacon.     1561-1625 

Essays 

III.     THB   PURITAN    AGE 

Poetn 

John  Milton.     1608-1674 
Paradise  Lost 

Proae  Wrltera 

17-aak  Walton.     1593-1683 

The  Compleat  Angler 
Jeremy  Taylor.     1613-1667 

Holy  Living  and  Holy  Dying 
John  Milton 

Areopagitioa 

IV.    THE  AGE  OF  RESTORATION 

Poets 

John  Dryden.     1631-1700 
Alexander's  Feast 

Prose  Writers 

John  Bunyan.     1628-1688 

Pilgrim's  Progress 
John  Locke.     1632-1704 

Essay  Concerning  Human  Under- 
standing 


Sir  Lsaac  Newton.     1642-1727 
Optics 

V.    AIIGUSTA.\    AGE 
Poets 

Alexander  Pope.     1688-1744 

Essay  on  Man 
Edward  Young.     1683-1765 

Night  Thoughts 

Prose  Writers 

Joseph  Addison.     1672-1719 

Sir  Roger  de  Coverley  Papers 

Essays 
Richard  Steele.     1672-1729 

Essays 
Jonathan  Swift.     1667-1745 

Gulliver's  Travels 
Daniel  Defoe.     1661-1731 

Robinson  Crusoe 

Vi.    THE  AGE  OF  JOH.^.SON 
Poets 

Thomas  Gray.     1716-1771 

Elegy  Written  in  a  Country  Church- 
yard 
Oliver  Goldsmith.     1728-1774 

The  Traveller 

She  Stoops  to  Conquer 
William  Cowper.     1731-1800 

The  Task 
Robert  Burns.     1759-1796 

Cotter's  Saturday  Night 

Prose  W^rlters 

Samuel  Richardson.     1689-1761 

Clarissa  Harlowe 
Henry  Fielding.     1707-1754 

Tom  Jones 
Samuel  Johnson.     1709-1784 

Rasselas 
David  Hume.     1711-1776 

History  of  England 
Edward  Gibbon.    1737-1794 

Decline  and  Fall  of  the  Roman 
Empire 
Edmund  Burke.     1729-1797 

On  Conciliation  with  America 

VII.     THE  ROMANTIC  AGE 
Poets 

Walter  Scott.     1771-1832 

The  Lady  of  the  Lake 
George  Gordon  Byron.     1788-1824 

Childe  Harold's  Pilgrimage 
John  Keats.     1795-1821 

Endymion 

Eve  of  St.  Agnes 
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William  Wordsworth.     1770-1850 

Ode  on  Immortality 

Lines  on  Tintern  Abbey 
Samuel  Taylor  Coleridge.     1772-1834 

The  Ancient  Mariner 

Kubla  Khan 
Robert  Soutliey.     1774-1843 

Joan  of  Arc 
Percy  BysHhe  Slielley.     1792-1822 

Ode  to  the  West  Wind 

Ode  to  a  Skylark 

Prone  Writers 

Walter  Scott 

Ivanhoe 

Kenilworth 
Charles  Lamb.     1775-1834 

Essays  of  Elia 

VIII.    VICTORIAN  .%GB 

Poet* 

Alfred  Tennyson.     1809-1892 

In  Memoriam 

Idylls  of  the  King 
Elizabeth- Barrett  Browning.     1806-1861 

Sonnets  from  the  Portuguese 
Robert  Browning.     1812-1889 

Andrea  del  Sarto 

The  Ring  and  the  Book 
Thomas  Bablngton  Macaulay.     1800- 
1859 

Lays  of  Ancient  Rome 
Dante  Gabriel  Rossettl.     1828-1882 

The  Blessed  Damozel 
Algernon  Charles  Swinburne.     1837- 
1909 

Atalanta  in  Calydon 

Historians 

Tliomas  I>e  Quincey.     1785-1859 

History  of  England 
Henry  Hallam.     1777-1859 

Constitutional  History  of  England 
Jumes  Anthony  Froude.     1818-1894 

History  of  England 

Bssaylsts 

Thomas   Ue  Quincey.     1785-1859 
Confessions  of  An  Opium  Eater 

Thomas  Carlyle.     1795-1881 
French  Revolution 

John  Ruskin.     1819-1900 
Sesame  and  Lilies 

Theologians 

John  H.  Newman.     1801-1890 

Lead,  Kindly  Light 
C.  H.  Spurgeon.     1834-1892 

The  Saint  and  His  Saviour 

Scientists 

Sir  Charles  Lyell.     1797-1875 
Elements  of  Geology 


Charles  Darwin.     1809-1882 

Origin  of  Species 

Desceht  of  Man 
Thomas  Huxley.     1825-1895 

Man's  Place  in  Nature 
Herbert  Spencer.     1820-1903 

First  Principles 

Novelists 

Charles  Dickens.     1812-1870 

Pickwick  Papers 

David  Copperfield 
William  Makepeace  Thackeray.    1811- 
1863 

Henry  Esmond 

Vanity  Fair 
George  Eliot.     1819-1880 

Silas  Mamer 

Adam  Bede 

IX.    MODERN  PERIOD 
Poets 

Matthew  Arnold.    1822-1888 

Sohrab  and  Rustum 

Dover  Beach 
Robert  Bridges.     1844- 

Prometheus  the  Firegiver 
John  M.  Synge.     1871-1909 

Deirdre  of  the  Sorrows 
William  Butler  Yeats.     1865- 

The  Wind  Among  the  Reeds 
John  Masefield.     1875- 

The  Tragedy  of  Nan 

The  Everlasting  Mei'cy 

Prose  W^rlters 

Charles  Kingsley.     1819-1875 

Westward  Ho 
Robert  Louis  Stevenson.     1850-1894 

Dr,  Jekyll  and  Mr.  Hyde 
Rudyard  Kipling.     1866- 

The  Jungle  Book 

Kim 
Maurice  Henry  Hewlett.     1861- 

The  Queen's  Quair 
Arthur  Conan  Doyle.     1859- 

Micah  Clarke 

Adventures  of  Sherlock  Holmes 

Arnold  Bennett.  1867- 
The  Old  Wives'  Tale 
Clayhanger 

James  M.  Barrie.     1860- 

The  Little  Minister 

Sentimental  Tommy 
George  Bernard  Shaw.    1856- 

Man  and  Superman 

Candida 
John  Galsworthy.     1867- 

Fraternity 

Justice 
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IV.  Elizabethan  Age  (1550-1620).  Leading 
up  to  this  period,  which  sets  the  high-water 
mark  for  the  world's  poetry,  was  a  period 
(1400-1550)  which  produced  few  really  great 
works,  probably  because  it  was  one  of  the 
mo0t  troubled,  changing  times  in  all  England's 
history.  Malory  wrote  his  Mortc  d^ Arthur; 
More,  his  Utopia;  Tyndale  translated  the  New 
Testament,  and  unknown  poets  of  Scotland 
made  cycles  of  ballads,  but  there  are  no  names 
which  stand  out  as  does  tha(  of  Shakespeare 
in  the  age  of  Elizabeth.  Several  steps  in  ad- 
vance were  taken,  however.  The  Earl  of  Sur- 
rey introduced  into  one  of  his  translations 
"a  strange  meter" — blank  verse — which  was 
then  used  for  the  first  time  in  England.  The 
development  of  which  it  was  capable  is  evi- 
dent from  the  fact  that  Shakespeare  and  Mil- 
ton used  it  for  their  masterpieces.  Also,  print- 
ing was  introduced.  That  statement  deserves 
all  the  emphasis  which  can  be  placed  upon  it, 
for  it  is  difficult  now  to  understand  the  im- 
mense influence  which  it  had  on  learning  and 
on  the  production  of  books. 

Under  Elizabeth,  England  took  its  place  as 
the  foremost  literary  nation  in  the  world.  The 
wonderful  discoveries  and  explorations  in 
America  fired  men's  imaginations;  the  victory 
of  the  English  fleet  over  the  Armada  roused 
them  to  frenzies  of  patriotism;  scientiflc  dis- 
coveries changed  social  conditions,  and  greater 
religious  security  helped  to  make  life  freer 
and  richer.  Literature  felt  the  impetus  of  all 
these  forces.  Thoughtful  essays,  brimming 
with  the  new  sciences  of  the  day;  poetry  so 
splendid  in  its  music  and  its  imagery  that  all 
later  ages  have  gone  to  it  for  inspiratioa;  mar- 
velous dramas  never  since  equaled,  were  poured 
out  in  a  flood  in  those  fifty  years.  The  name 
of  Shakespeare  so  far  outshines  all  others  that 
often  the  lesser  lights  are  almost  lost  sight  of, 
but  Francis  Bacon,  Edmund  Spenser,  or  Ben 
Jonson  alone  would  have  been  enough  to  shed 
luster  on  any  age.  Besides  these  there  were 
Sir  Waiter  Raleigh,  Christopher  Marlowe,  Sir 
Philip  Sidney  and  others,  all  noteworthy  writ- 
ers. With  its  intense  love  of  life  and  of  ac- 
tion, this  age  expressed  itself  primarily,  but 
by  no  means  exclusively,  in  the  drama. 

V.  The  Puritan  Age  (1620-1660).  Old  ideals 
of  government  and  religion  were  breaking  up, 
and  new  ones  had  not  been  found  to  take  their 
place,  so  this  age  was  restless,  unsatisfied,  and 
as  a  result,  gloomy.  The  thirst  for  beauty,  the 
romantic  ardor  which  breathed  through  almost 
everything  written  during  the  Elizabethan  Age, 


are  no  longer  to  be  found  in  literature,  for 
the  love  of  beauty  is  sacrificed  to  the  search 
for  truth.  There  were  numerous  minor  poets, 
but  they  emphasized  form  rather  than  feeling, 
and  were  artificial  and  intellectual  rather  than 
truly  poetic.  But  there  was  one  poet  who 
would  have  graced  any  age  or  nation — John 
Milton,  \rith  his  ^'voice  whose  sound  was  like 
the  sea."  In  prose,  too,  Milton  was  the  fore- 
most figure  of  this  period,  but  he  was  not  able 
to  keep  himself  free  from  the  argumentative 
tendency  of  the  times,  and  his  prose  work 
therefore  lacks  a  lasting  appeal.  Robert  Bur- 
ton's curious  Anatomy  of  Melancholy,  Browne's 
Religio  Medici  and  Izaak  Walton's  Compleat 
Angler,  all  books  that  will  live,  date  from  this 
period.  Thoroughly  Puritan  in  spirit,  the  voice 
of  the  age  in  prose  as  Milton  was  in  poetry, 
was  John  Bunyan,  whose  Pilgrirns  Progress  was 
not  published  until  long  after  the  close  of  the 
Puritan  Age. 

VI.  Period  of  the  Restoration  (1660-1700). 
Sharp  indeed  was  the  break  between  the  Puri- 
tan Age,  with  its  gloom,  and  the  Restoration 
period,  with  its  impatience  of  all  restraint. 
Gayety  was  the  keynote — gayety  carried  to 
the  point  of  frivolity;  and  Shakespeare *s  greats 
est  dramas  were  looked  upon  as  insipid  and 
unrefined.  Imitations  of  French  writers  were 
numerous,  and  as  the  faults  rather  than  the 
excellencies  of  the  originals  were  brought  over 
into  English,  literature  in  England  was  in  a 
bad  way.  There  was  cleverness,  but  it  was 
joined  with  such  low  moral  ideals  that  most 
of  the  poems  and  plays  of  the  day  are  unread- 
able now.  Even  Dryden,  a  true  poet,  was  in- 
fluenced by  the  demands  of  the  times  and 
produced  a  number  of  plays  which  reflected 
the  looseness  of  Restoration  court  society.  The 
Hudibras  of  Samuel  Butler,  published  in  1663, 
showed  how  complete  was  the  reaction  against 
Puritanism. 

There  was  one  wholesome  tendency — that  to- 
ward simplicity  of  form.  The  earlier  ages  had 
indulged  in  verbal  extravagances,  and  if  for 
a  time  the  Restoration  poets  overdid  the  prun- 
ing process  and  were  stiff  and  formal,  the 
trouble  righted  itself  later  on  and  an  increased 
naturalness  of  manner  was  the  result. 

VII.  Eighteenth-Century  Period  (1700-1800). 
This  was  primarily  an  age  of  proee,  for  the 
myriad  interests  which  were  seeking  expreagiaa 
were  not  romantic  and  poetic,  but  practical, 
and  in  a  sense  prosaic.  The  imaginative,  the 
romantic,  was  not  popular,  and  satire  had  full 
sway.    Pope,  it  is  true,  wrote  poetry  wfaidi  in 
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own  day  was  accounted  better  than  that 
of  Shakespeare,  but  it  was  cold,  formal  and 
artificial,  entirely  lacking  in  high  poetic  in- 
spiration. That  the  Augiistan  Age,  as  the  first 
part  of  the  century  is  called,  was  a  brilliant 
one  may  be  seen  from  the  names  of  its  writ- 
ers. During  that  period  Swift  produced  his 
Oidliver'a  Travels  and  his  other  matchless  sat- 
ires; Addison  and  Steele  wrote  their  famous 
Spectator  papers;  and  Defoe  won  thousands  of 
readers  with  that  earliest  of  novels,  Robinson 
Crusoe,  The  popular  Spectator  was  a  pio- 
neer in  a  movement  of  great  impOTtance  which 
finally  resulted  in  the  modem  newspaper,  while 
the  mention  of  Robinson  Crusoe  indicates  an- 
other development — that  of  the  novel  (which 
see/  • 

An  outstanding  figure  during  the  middle  of 
the  century  was  Samuel  Johnson,  about  whom 
gathered  a  group  of  distinguished  men — ^Burke, 
Goldsmith,  Boswell  and  others — who  bowed  to 
his  literary  dictatorship. 

Side  by  side  with  the  "classic"  tendencies  of 
the  authors  mentioned  above,  there  was  grow- 
ing up  a  new  spirit  of  romanticism.  Thomson, 
Gray,  Cowper,  Blake,  and,  foremost  of  all. 
Bums,  revolted  against  the  "common  sense" 
standards  and  demanded  that  imagination  be 
allowed  its  rightful  place  in  poetry.  A  re- 
newed appreciation  of  nature  i^^as  evident,  and 
a  far  greater  affection  and  sympathy  for  hu- 
man beings. 

VIII.  The  Romantic  Age  (1800-1850).  This 
was  a  carrying  out  of  the  principles  more  or 
less  consciously  formulated  by  these  early 
romanticists  (see  Romantictsm).  Poetry  rather 
than  prose  was  the  dominant  literary  form,  and 
Wordsworth,  Coleridge,  Byron,  Shelley  and 
Keats  reflected  in  their  matchless  verse  the 
demand  of  the  age  for  freedom  from  affecta- 
tion. Alike  in  that  one  particular,  they  dif- 
fered widely  in  others,  for  romanticism  allowed 
the  expression  of  individual  genius,  unbound 
by  general  rules.  Poets  of  lower  rank,  who 
would  have  ornamented  an  age  less  splendid 
in  genius,  were  Scott,  Moore  and  Southey,  the 
first-named  being  remembered  rather  for  his 
prose  than  for  his  verse,  for  Scott  is  the  out- 
standing prose  writer  of  the  age,  and  his  nov- 
els show  the  romantic  spirit  as  clearly  as  does 
his  poetry.  Lamb,  De  Quincey  and  Jane  Aus- 
ten are  perhaps  the  only  other  writers  of  prose 
whose  works  still  find  a  wide  audience. 

IX.  The  Victorian  Age  (1850-1900).  Variety 
seems  at  first  sight  to  be  the  keynote  of  this 
period,  for  almost  every  branch  of  literature 


is  represented,  and  by  works  of  high  rank.  The 
progress  of  science,  the  inventions  that  came 
with  increasing  frequency,  the  working  out  of 
the  doctrine  of  evolution,  the  social  unrest,  all 
left  their  mark  on  the  literature,  and  careful 
study  shows  that  this  was  all  actuated  by  a 
more  or  less  definite  moral  purpose.  The  writ- 
ers were  the  teachers  of  the  people,  not  un- 
pleasantly didactic,  but  speaking  out  with  no 
uncertain  voice  and  teaching  charity  and  the 
brotherhood  of  man.  Hie  novels  as  well  as 
the  poetry  and  the  essays  show  clearly  this 
trait — who  can  fail  to  find  it  in  those  of  Dick- 
ens, Thackeray  or  George  Eliot?  Primarily, 
this  was  an  age  of  prose,  the  three  great  writ- 
ers just  mentioned,  with  Macaulay,  Amdd, 
Carlyle  and  Ruskin,  making  up  a  group  un- 
matched in  any  other  age.  But  poetry  was  not 
neglected,  and  at  least  two  of  the  Victorian 
poets  are  entitled  to  first  rank— Tenn3rson  and 
Browning;  whUe  of  the  lesser  poets,  Rossetti, 
Elizabeth  Barrett  Browning  and  Swinburne 
produced  work  of  which  no  age  need  be 
ashamed.  All  in  all,  it  is  probable  that  future 
generations,  looking  back  to  the  Victorian  Age, 
will  call  it  one  of  the  greatest  in  the  history 
of  English  literature. 

X.  More  Recent  Literature.  To  give  any  gen- 
eral characteristics  of  the  literature  of  to-day  is 
difficult  and  unsafe — only  with  perspective  is 
sound  judgment  possible.  It  is  a  period  of 
restless  activity  in  every  field,  and  poems, 
dramas,  plays,  essays,  history,  criticism  and 
biography  pour  from  the  presses  in  a  never- 
ending  stream.  Of  the  prose  writers,  Kipling, 
Hewlett,  Bennett,  Galsworthy,  Barrie  and 
Shaw  will  perhaps  best  repay  study,  while 
among  the  poets  Yeats  and  Masefield  have 
attracted  most  favorable  attention. 

The  literature  of  England  is  not  the  only 
literature  written  in  the  English  language. 
Across  the  sea  there  have  grown  two  literatures 
of  goodly  proportions,  one  in  Canada  and  the 
other  in  the  United  States.  These  are  treated 
under  the  titles  American  Literatvbe  and 
Canadian  Literature.  a.mcc. 

Consult  Dawson's  Makers  of  Modem  English; 
Beers*  From  Chaucer  to  Tennyson;  Mrs.  OIJ- 
phant's  Literary  History  of  England  in  the 
Eighteenth  and  NinetiBenth  Centuries. 

ENGRAVING,  the  art  of  cutting  characters, 
figures  or  designs  of  any  kind  on  a  hard  sur- 
face. The  earliest  engraving  was  undoubtedly 
done  for  ornamentation  or  decoration.  The 
rock  carvings  of  primitive  cliff-dwellers,  the 
inscriptions  of  the  ancient  E^^^^^^^^^ca^  ^t«^«s» 
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and  Romans,  were  of  this  character.  So,  too, 
the  Chinese  and  the  Japanese  worked  elab- 
orate designs  on  bronze  and  copper,  and  prob- 
ably every  reader  of  this  article  has  seen  silver- 
ware engraved  in  more  or  less  elaborate  de- 
signs. This  latter  engraving  is  done  solely  for 
the  beauty  of  the  design. 

Engraving,  however,  may  also  be  employed 
for  the  sake  of  reproductions  which  may  be 
printed  from  it.  If  an  engraved  surface  is 
covered  with  ink  and  then  laid  on  a  piece  of 
paper,  the  paper  will  show  an  impression  of 
the  engraving.  Such  a  reproduction  is  not 
itself  an  engraving,  but  is  a  print.  If  the  ink 
is  spread  lightly  over  the  surface  of  the  en- 
graving the  lines  which  have  been  cut  will 
appear  white  in  the  print;  this  is  called  relief 
engraving.  On  the  other  hand,  if  the  ink  is 
forced  into  the  lines  of  the  design  and  the 
surface  of  the  plate  is  wiped  clean,  the  design 
will  appear  in  black  or  colored  lines  on  a 
white  ground;  this  is  properly  called  line  en- 
graving, and  is  represented  in  these  volumes 
by  thousands  of  black  and  white  illustrations. 
Relief  engraving  is  usually  done  on  wood;  line 
engraving  is  usually  on  copper  or  steel.  If 
the  lines  are  eaten  or  bitten  into  a  plate  by 
means  of  an  acid,  the  process  is  etching,  and 
if  the  surface  is  merely  roughened,  without 
actually  cutting  lines,  it  is  called  mezzotint. 
Until  the  discovery  of  the  various  processes  of 
photo-engraving,  these  were  the  chief  means 
of  reproducing  designs  of  any  kind;  they  are 
discussed  briefly  here  in  the  order  in  which  they 
became  important. 

Wood  Engraving.  The  earliest  engraving  for 
the  purpose  of  printing  seems  to  have  been  by 
the  Chinese,  who,  from  the  most  ancient  times, 
carv'^ed  figures  on  wood  blocks.  It  seems  to 
have  had  an  independent  origin  in  Europe 
after  the  introduction  of  paper  in  the  twelfth 
centur>',  but  the  oldest  existing  print  whose  date 
is  certain  was  printed  in  1423.  The  great  mas- 
ter of  wood  engraving  is  Albrecht  Diirer,  whose 
work  has  been  unsurpassed  even  to  the  pres- 
ent time.  Other  great  engravers  on  wood  were 
Hans  Holbein  (1497-1543),  Lucas  Cranach 
(1472-1553),  Thomas  Bewick  (1753-1828),  and 
Timothy  Cole  (1852-        ). 

Line  Engraving.  As  the  name  indicates,  the 
design  or  pattern  is  cut  in  lines,  usually  on 
plates  of  copper  or  steel.  The  instrument  used 
for  this  purpose  is  the  burin,  or  graver,  a 
short  steel  bar,  with  a  sharp,  triangular  point. 
The  burin  is  held  in  the  palm  of  the  hand  and 
>ushed  forward  along  the  plate,  in  which  it 


cuts  a  groove.  Usually  the  lines  are  first 
drawn  lightly  on  the  steel  or  copper,  and  then 
cut  by  the  graver.  The  artist  first  makes  a 
narrow,  shallow  groove  and  afterwards  cuts 
it  again  and  again  until  it  has  the  desired 
width  and  depth.  The  peculiar  appearance  of 
a  line  engraving,  with  the  design  slightly  raised 
above  the  rest  of  the  paper,  is  due  to  the 
method  of  printing.  The  surface  of  the  plate 
is  wiped  clean,  ink  being  left  only  in  the 
grooves.  The  paper,  usually  dampened,  is 
then  pressed  so  tightly  against  the  plate  that 
the  edges  of  the  grooves  show  on  the  paper. 
In  fine  prints  every  line  of  the  engraving  will 
appear  slightly  raised. 

The  earliest  line-engravers,  men  like  Diirer, 
Schongauer  and  Lucas  van  Leyden,  did  orig- 
inal work,  but  in  the  seventeenth  and  eight- 
eenth centuries  line-engraving  was  used  chiefly 
for  the  reproduction  of  paintings.  A  few 
names — Nanteuil,  Edelinck,  Eisen,  Cochin^ 
stand  out  as  those  of  great  artists,  but  most 
line-engravers,  down  to  the  present,  have 
copied  the  work  of  others.  For  this  reason 
line-engraving  fell  into  disfavor  among  cre- 
ative artists ;  the  development  of  photo-engrav- 
ing processes  in  the  nineteenth  century  prac- 
tically ended  its  career.  The  new  mechanical 
processes  are  cheaper,  quicker  and  for  most 
purposes  equally  satisfactory.  Only  for  print- 
ing bank  notes  and  a  high  grade  of  portraits 
is  line-engraving  still  in  common  use. 

Etching.  Etching,  on  the  contrar>',  has  al- 
ways been  regarded  as  one  of  the  proper  means 
of  artistic  expression.  It  has  a  less  formal 
technique,  is  more  quickly  done  and  gives 
wider  opportunities  for  individuality.  Rem- 
brandt, the  father  of  etching,  and  probably  the 
greatest  etcher  who  has  ever  lived,  was  also 
one  of  the  world's  greatest  painters.  The  etch- 
ing process  is  similar  to  that  of  line-engravingi 
except  that  the  lines  are  bitten  out  by  an  acid. 

Mezzotint.  This  is  a  special  form  of  engrav- 
ing on  copper  or  steel.  The  plate  is  first  re- 
duced to  a  mass  of  small,  prickly  points  by 
means  of  a  rocker.  The  rocker  cuts  the  metal 
into  ridges,  and  as  it  is  rocked  and  turned 
leaves  hundreds  of  tiny  projecting  points. 
These  points  must  be  smoothed  down  or  cut 
away  entirely  to  produce  a  design.  For  fur- 
ther details  see  Mezzotint.  w.fx. 

Related  Subject*.    The  reader  Is  referred  to 

the  following  articles  in  these  volumes : 

Diirer.  Albrecht  Photo-Ehigraviiur 

Etching  Rembrandt 

Mezzotint  Wood  Ensravins 
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ENID,  e'nid,  Okla.,  the  county  seat  of  Gar- 
field County,  and  a  market  and  trade  center 
for  the  productive  agricultural  country  in  the 
north-central  part  of  the  state.  It  is  fifty-five 
miles  northwest  of  Guthrie,  ninety  miles  north- 
west of  Oklahoma  City,  the  state  capital,  and 
ninety-seven  miles  south  of  Wichita,  Kan. 
The  city  is  on  the  Chicago,  Rock  Island  & 
Pacific,  the  Saint  Louis  &  San  Francisco  and 
the  Atchison,  Topeka  <&  Santa  Fe  railroads. 
The  population  in  1910  was  13,799;  in  1916  it 
was  20,307. 

Enid  is  in  a  rich  wheat  country,  and  usually 
is  the  market  for  a  crop  of  5,000,000  bushels 
from  Garfield  County.  Next  in  importance  to 
wheat-raising  is  the  poultry  business.  The 
value  of  poultry  and  eggs  handled  each  year 
by  five  wholesale  houses  in  Enid  exceeds 
13,000,000.  The  alfalfa  fields  of  the  county 
yield  four  or  five  cuttings  a  year,  providing 
forage  for  great  numbers  of  horses,  mules,  hogs 
and  cattle.  Creameries  and  machine  shops, 
boiler  works,  tile  works  and  manufactories  of 
com  seeders  and  binders  and  steel  posts  are 
the  important  industrial  enterprises.  Natural 
gas  was  discovered  in  the  vicinity  in  1907. 

The  prominent  buildings  are  a  Federal  build- 
ing costing  $125,000,  completed  in  1912;  the 
courthouse,  erected  at  a  cost  of  $100,000;  a 
Carnegie  Library,  an  opera  house  and  a  $200,- 
000  high  school  building.  Enid  contains  the 
Phillips  Christian  University,  Saint  Francis 
Institute  (Roman  Catholic),  a  college  of  fine 
arts  and  a  business  college,  and  it  is  the  seat  of 
the  state  institute  for  the  feeble-minded. 

Enid  was  founded  and  chartered  as  a  city 
in  1893.  The  commission  form  of  government 
was  adopted  in  1909.  Water  for  both  drinking 
and  irrigating  is  obtained  between  forty  and 
fifty  feet  under  ground.  w.h.s. 

ENSIGN,  vn'fiinc,  a  name  applied  to  a  na- 
tional flag.  It  is  also  the  title  of  officers  of 
the  lowest  commissioned  rank  in  the  United 
States  navy,  after  graduation  from  the  Naval 
Academy.  Until  1862.  when  the  title  was 
adopted,  midshipmen  were  graduated  into  the 
navy  as  passed  midshipmen.  In  the  United 
States  navy  the  pay  of  an  en!<ign  is  $1,700 
yearly,  with  an  increase  of  ten  per  cent  after 
five  years'  ser\'ice;  the  corresponding  rank  in 
the  army  is  that  of  second  lieutenant.  In  the 
British  and  United  States  armies  ensigns  were 
formerly  entrusted  with  the  colors,  or  ensigns, 
of  the  regiment.  So  devoted  were  they  to  the 
tfaditioDS  embodied  in  the  flag  that  death  was 
preferable  to  loss  of  the  ensign  they  guarded. 


Ensign  was  the  title  of  the  lowest  rank  of 
commissioned  officers  in  the  British  army  un- 
til 1871,  when  it  was  succeeded  by  that  of  sec- 
ond lieutenant. 

ENSILAGE,  cn'silaje,  the  name  given  to 
the  green  crops  stored  in  a  silo.  See  Silo  .\nd 
Silage. 

ENTOMOLOGY,  en  toh  mol/ o  ji,  the  branch 
of  zoology  that  treats  of  insects.  The  various 
species  of  insects  greatly  exceed  in  number  all 
other  animals  taken  together,  so  it  is  natural 
that  their  study  requires  a  special  division  of 
zoology,  under  a  distinctive  name.  The 
science  of  insects  began  with  Aristotle,  who 
included  in  a  class  the  true  insects,  the  arach- 
nids and  the  myriapods.  These  are  distin- 
guished from  other  classes  of  insects  by  the 
fact  that  the  three  divisions  of  the  body — the 
head,  thorax  and  abdomen — are  always  dis- 
tinct from  one  another.  With  the  publication 
of  Darwin's  Origin  of  Species  a  fresh  interest 
developed  in  entomology,  and  in  fact  in  all 
branches  of  zoology,  as  it  was  discovered  that 
insects  form  a  convenient  group  for  the  expo- 
sition of  certain  problems  of  animal  evolu- 
tion.   See  Arachnida;  Myriapoda.        l.o.h. 

ENVELOPE,  en' ve  lope,  a  covering,  usually 
of  paper,  with  gummed  edges  for  sealing,  in 
which  a  communication  may  be  safely  sent 
through  the  mail.  Many  improvements  have 
been  made  in  the  machinery  employed  for 
making  envelopes,  until  the  output  of  some 
machines,  which  are  of  American  invention,  is 
55,000  a  day.  With  the  increased  number 
made,  the  cost  of  production  has  lessened  until 
envelopes  may  now  be  purchased,  in  large 
quantities,  with  return  address  printed,  at  a 
cost  of  about  fifty  or  sixty  cents  per  thousand. 
Previous  to  the  invention  of  these  machines, 
which  now  make  envelopes  in  a  continuous 
operation,  only  about  3,000  could  be  made  in 
a  day,  as  they  were  cut  out  by  chisels  and 
folded  and  pasted  by  hand. 

Until  1840,  before  the  invention  of  envelopes, 
all  letters  were  folded  so  that  a  blank  portion 
of  the  paper  was  left  for  the  address,  and  they 
were  then  sealed  by  means  of  sealing  wax. 
Envelopes  are  in  various  sizes,  but  in  propor- 
tionate widths  and  lengths  in  all  standard 
sizes.  For  identification  the  sizes  are  numbered 
from  5  to  10.  A  number  5  envelope  is  five 
inches  long  and  three  inches  wide;  a  number 
6  is  six  inches  long  and  three  and  one-eighth 
inches  wide.  The  usual  commercial  envelope 
is  called  number  6% ;  it  is  nearly  seven  inches 
in  length. 
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ENYIRONMBNT,  envi'runment,  from  the 
French  word  meaning  to  surround,  covers  the 
broadest  possible  field,  for  it  involves  all  the 
outside  conditions  under  whose  influence  every 
vital  thing  lives  and  moves  and  has  its  being. 
Thus  it  includes  not  only  the  physical  environ- 
ment implied  by  climate,  contour  (topography), 
food  ^pply,  the  laws  governing  light,  darkness, 
sound  and  the  like,  but  also  the  social  environ^ 
ment  implied  by  race,  customs,  religion,  and 
the  institutions  of  family  and  state.  Of  the 
two,  physical  environment  has  the  stronger  in- 
fluence and,  indeed,  practically  determines  the 
social.  Plants,  animals,  men  and  women — all 
are  affected,  and  to  a  great  extent  molded, 
by  their  physical  environment.  The  industries 
of  a  community  or  a  country,  the  phjrsical, 
mental  and  moral  traits  of  an  individual  or  a 
people,  even  the  political  destiny  of  a  nation, 
if  traced  back  far  enough,  will  be  found  to 
root  in  physical  environment. 

The  Element  of  Climate.  Climate  is  per- 
haps the  most  important  element  in  physical 
environment.  Heat  and  moisture,  which  con- 
stitute climate,  largely  govern  the  distribution 
of  life  on  the  earth.  Hot  countries,  for  in- 
stance, produce  a  more  luxuriant  vegetation 
and  are  more  densely  populated  by  the  human 
family,  because  here  the  problems  of  food, 
shelter  and  clothing  practically  solve  them- 
selves. This  very  ease  of  living,  however,  leads 
to  habits  of  slothfulness  and  indifference  and  to 
the  loss  of  alert  mental  faculties,  because  man 
has  little  need  to  exercise  them.  A  representa- 
tive product  of  such  an  environment  is  the 
native  African  or  Malaysian. 

Extremely  cold  countries,  on  the  other  hand, 
are  thinly  populated;  people  live  in  small, 
scattered  groups,  without  political  organization ; 
and  so  much  energy  is  consumed  in  wresting  a 
mere  living  from  nature,  so  deadening  is  the 
monotony  of  diet  and  season,  that  man  has 
neither  leisure  nor  inclination  to  develop  his 
higher  powers.  Such  an  environment  produces 
the  Eskimo — stolid,  unambitious,  unintellec- 
fual.    Sec  Eskimo. 

Arid  regions  develop  an  alert,  self-reliant 
type,  like  the  Sahara  Arab  or  the  old-time 
American  Indian  of  the  Great  Plains,  forced 
mto  nomadic  or  semi-nomudic  habits  through 
the  need  of  going  in  search  of  food  and  water 
for  the  herds  and  flocks  which  represent  the 
instruments  of  the  only  "trade"  possible  in  that 
particular  environment.    See  Nomad  Life. 

The  ideal  environment  is  that  of  the  tem- 
peratc  zones,  where  conditions  of  living  strike 


a  balance,  where  there  remains  a  fair  amount 
of  leisure  for  self-development,  and  ^xdiere 
var3ring  seasons  and  sudden  changes  in  temper- 
ature keep  both  mind  and  body  wholesomely 
stimulated.  It  is  worthy  of  note  that  with  few 
exceptions,  the  great  cities  of  the  world  are 
not  far  from  the  iOth  degree  of  north  latitude. 

Characteristics  of  the  plant  and  animal  life 
of  a  region  depend,  no  less  than  the  human, 
upon  the  climate  environment.  The  degree  of 
moisture  is  so  important  a  factor  in  plant  en- 
vironment that  the  vegetation  on  the  dry  and 
that  on  the  rainy  side  of  the  same  moimtains 
are  often  as  different  as  though  belonging 
to  two  widely-separated  areas.  Rainfall  is 
such  an  essential  factor  of  man's  environment 
that  an  insuflicient  rain  supply  has  been  the 
cause  of  many  great  migrations,  especially  in 
the  early  stages  of  history. 

Adaptation  to  Environment.  Every  living 
thing  must  be  in  harmony  with  its  environ- 
ment or  it  cannot  continue  to  exist;  and  ai 
the  forces  which  move  the  world  are  constantly 
creating  new  environments,  life  is  continually 
adjusting  itself  to  changing  conditions.  This 
readjustment  is  what  constitutes  progress  and 
evolution.  Adaptation  is  the  name  given  to 
the  process  of  becoming  fitted  to  environment; 
and  the  phrase,  ''the  survival  of  the  fittest,** 
implies  that  only  those  forms  of  life  have  8U^ 
vived  through  the  ages  which  were  most  per- 
fectly adapted  to  their  environment.  In  fos- 
sils we  read  the  ever-fascinating  story  of  the 
relation  that  has  existed  from  earliest  times 
between  environment  and  life.  See  Evolution; 
Fossil. 

Adaptation,  however,  is  also  a  matter  of 
present-day  history.  A  plant  species  will  in 
time  adjust  itself  to  a  very  dry  and  sandy  soil 
by  growing  long  roots  which  reach  out  after 
moisture.  Some  plants  of  the  desert  have  roots 
fully  five  times  the  length  of  their  stalks.  The 
wild  rose,  to  be  certain  of  spreading  its  species, 
grows  a  great  number  of  stamens;  the  culti- 
vated rose,  no  longer  needing  this  protective 
measure,  adjusts  itself  to  its  new  environment 
and  puts  into  extra  petals  the  life-force  that 
formerly  went  to  make  extra  stamens.  In  the 
development  of  the  dog  from  the  wolf;  the 
horse  from  the  primitive  eohippus;  the  big, 
juicy  apple  of  cultivated  orchards  from  the  tiny 
wild  fruit  of  the  Black  Sea,  and  in  counUea 
other  similar  instances  we  get  chapter  after 
chapter  of  the  story  of  plant  or  animal  life 
adapting  itself  to  changing  phjrstcal  enviroih 
ment. 
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Man  and  Adaptation.  Of  all  the  animals, 
man  has  been  the  most  successful  in  adjusting 
himself  to  different  physical  environments.  He 
can  bear  the  greatest  extremes  of  climate.  His 
ingenuity  enables  him  to  live  in  tropical  cli- 
mates or  in  the  icy  polar  regions,  in  desert 
lands  or  in  parts  of  the  earth  where  it  rains 
for  the  greater  part,  of  the  year.  He  responds 
to  his  environment  in  his  way  of  living,  of 
clothing  himself,  of  enjoying  himself,  of  sus- 
taining himself  through  labor.  When  he  runs 
counter  to  his  environment  he  usually  meets 
with  disaster. 

Modification  of  Environment.  Man  has  dis- 
covered that,  although  environment  cannot  be 
made  over,  he  can  modify  it  within  limits  so  as 
to  make  life  easier,  richer,  better  worth  living. 
The  measure  of  civilization  is  somewhat  a  mat- 
ter of  the  degree  to  which  man  ceases  to  be 
entirely  the  creature  of  his  environment.  It  is 
to  conquer  his  environment  or  adapt  it  to  his 
needs  and  desires  that  he  tunnels  through 
mountains,  bridges  rivers,  changes  the  course 
of  streams,  digs  irrigation  canals  and  builds  rail- 
roads, ships,  flying  machines  and  great  tele- 
phone and  telegraph  systems  in  order  to  pro- 
vide easier  intercourse  with  his  fellows.  He 
modifies  his  climatic  environment  by  the  spe- 
cial character  of  his  architecture  and  by  devices 
for  heating  or  cooling  his  home.  He  is  even 
learning,  through  the  work  of  such  men  as 
Luther  Burbank,  that  he  can  do  for  plants 
what  he  cannot  do  for  himself — create  new  en- 
vironments to  develop  new  species,  effecting 
in  a  few  years  changes  that  nature  takes  cycles 
to  accomplish.  Cultivation  is  only  another 
way  of  expressing  changed  environment. 

Social  Environment.  As  civilization  ad- 
vances, greater  emphasis  comes  to  be  placed  on 
social  environment,  particularly  in  its  applica- 
tion to  the  early  education  of  the  child.  Bur- 
bank  has  said : 

"I  have  taken  the  common  daisy  and  trained 
It  and  cultivated  it  by  proper  selection  and  en- 
vironment until  it  has  been  increased  in  size, 
beauty  and  pi^oductiveness  at  least  four  hun- 
dredfold. •  •  •  Surround  the  child  with  the 
proper  environment  to  brinj?  out  certain  qualities 
and  the  results  must  come." 

However,  the  consideration  of  social  environ- 
ment is  more  properly  the  province  of  sociol- 
ogy, and  reference  should  be  made  to  the  arti- 
cles on  that  subject  and  to  the  discussion  un- 
der HeBBDITT.  L.M.B. 

EOCENE 9  e'oaeen,  PERIOD,  a  division  of 
geologic  time,  immediately  following  the  Cre- 
taoeoiiB  Period  and  forming  the  oldest  division 


of  tlie  Cenosoic  Era.  The  name  means  the 
Period  of  the  New  Dawn.  In  North  .America 
the  rocks  formed  during  this  period  extended 
along  the  Atlantic  coast  and  the  Gulf  of  Mex- 
ico and  up  the  Mississippi  Valley  north  of  the 
Ohio.  They  are  also  found  in  some  places 
in  the  Rocky  Mountains.  The  rocks  are  sand- 
stone, limestone,  marls  and  clays.  By  the 
end  of  this  period  nearly  all  existing  groups 
of  mammals  had  become  clearly  defined.  See 
Cenozoic  Era;  Cretaceoub  System;  Geology. 

EPAMINONDAS,  epaminon'das,  a  general 
and  statesman  of  Thebes,  a  master  of  tactics 
and  of  strategy.  His  influence  on  military  art 
in  Greece  was  powerful.  Realizing  the  in- 
creasing maritime  power  of  Athens,  he  equipped 
a  fleet  of  100  triremes  (see  Galley)  and  won 
several  cities  from  the  Athenian  confederacy. 
When  complications  threatened  Thebes  he 
mustered  a  large  army  and  four  times  success- 
fully invaded  the  Peloponnesus,  or  southern 
peninsula  of  Greece,  at  the  head  of  the  The- 
bans.  His  great  achievement  in  politics  was 
the  final  overthrow  of  Sparta's  power  in  the 
Peloponnesus  by  a  decisive  battle  on  the  site 
of  Mantineia.  Epaminondas  was  severely 
wounded  during  that  combat. 

EPHESUS,  ej'esus,  "the  city  of  the  Ephe- 
sians,"  one  of  the  twelve  ancient  cities  of  Asia 
Minor.  The  location  here  of  the  Temple  of 
Diana  made  Ephesus  a  sacred  place  from  an 
early  date;  one  of  the  most  common  expres- 
sions which  have  come  down  the  ages  is  "Great 
is  Diana  of  the  Ephesians."  Its  situation  at 
the  starting  point  of  one  of  the  great  trade 
routes  of  Asia  Minor  led  to  its  commercial 
growth.  Saint  Paul's  labors  in  Ephesus,  last- 
ing three  years,  indicate  its  prosperity  (Acts 
XVIII-XIX;  /  Cor.  XV-XVI).  A  powerful 
Christian  church  was  established  in  the  city, 
and  prominent  men  of  the  Apostolic  age  made 
their  headquarters  there.  The  destruction  of 
its  great  temple  by  the  Goths  in  a.  d.  263 
marked  the  beginning  of  the  decline  of  Ephe- 
sus, and  before  the  days  of  Tamerlane  (see 
Timur)  it  had  almost  perished. 

EPIC,  cp'ik,  a  narrative  poem  of  a  very 
special  type.  Paul  Revcre's  Ride,  An  Incident 
of  the  French  Camp  and  Tennyson's  Revenge 
are  narrative  poems,  but  they  cannot  be  classed 
as  epics,  for,  according  to  a  high  authority — 

The  subject  of  an  epic  poem  must  be  some  one 
great,  complex  action.  The  principal  personages 
must  belong  to  the  high  places  of  the  world,  and 
must  be  grand  and  elevated  in  their  ideas  and  in 
their  bearing.    The  measure  rcvvx^V  \ic  ^wvoYovx-a, 
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This  does  not  mean  that  every-day  matters 
cannot  be  introduced,  but  that  they  must  be 
subordinate  to  the  central  lofty  theme.  With 
conditions  so  hard  to  meet,  it  must  be  an  am- 
bitious poet  who  attempts  an  epic.  Not  all 
who  have  made  the  attempt  have  been  suc- 
cessful, but  almost  every  great  language  of  the 
world  has  one  outstanding  epic ;  only  the  Greek 
has  more  than  one.  In  Greek  there  are  the 
Iliad  and  the  Odyssey;  in  Latin  there  is  the 
Aeneid;  in  Italian,  Dante's  Divine  Comedy;  in 
German,  the  Nibelungenlied;  in  Spanish,  the 
Poem  of  the  Cid;  in  French,  the  Chanson  de 
Roland;  in  English,  Paradise  Lost,  and  in  Fin- 
nish, the  Kalevala. 

These  epics  group  themselves  naturally  into 
two  classes — the  national,  or  folk,  epic,  and  the 
literary  epic.  The  process  whereby  an  epic  of 
the  former  class  came  into  existence  is  most  in- 
teresting. No  poet  ever  declared,  "I  shall  write 
a  great  poem  about  the  national  hero;''  no  one 
man  composed  all  the  ringing  verses;  but  grad- 
ually, year  by  year  and  perhaps  century  by 
century,  songs  grew  up  about  some  favorite 
hero  until  there  was  a  great  cycle.  One  singer 
added  new  narrative,  another  polished  rough 
places  in  the  old,  and  so,  with  unnumbered 
authors,  the  national  epic  reached  its  comple- 
tion. Critics  believe  that  the  Iliad  was  so  writ- 
ten, and  perhaps  the  Odyssey;  certainly  the 
Cid  and  Roland  poems  and  the  Nibelungenlied 
were  so  composed.  But  the  Aeneid,  the  Divine 
Comedy  and  Paradise  Lost  are  dififerent,  for 
each  is  the  work  of  one  man,  and  is  con- 
sciously modeled  on  the  other  type  of  epic. 

If  the  term  epic  be  used  less  rigidly,  as  it 
sometimes  is,  many  other  poems  may  be  in- 
cluded under  it.  Thus  Hiawatha  may  stand 
as  the  American  epic,  while  Pope's  Rape  of  the 
Lock  takes  rank  as  a  mock  epic.  c.w.k. 

Related  Subject*.  The  reader  will  And  refer- 
ence to  the  following  articles  in  these  volumes 
interesting  and  profl table. 

Aeneid  Nibelungenlied 

Iliad  Odyssey 

Literature  Paradise  Lost 

EPICTETUS,  epikte'tus,  from  the  Greek, 
meaning  The  Acquired,  was  a  Stoic  philoso- 
pher, born  at  Hicrapolis,  in  Phr>'gia,  Greece. 
In  his  youth  he  was  the  slave  of  Nero's  freed- 
man  Epapliroditus.  He  afterwards  lived  and 
taught  at  Rome  until  banished  by  the  Em- 
peror Doraitian  in  a.  d.  90.  His  teachings, 
which  are  known  only  through  the  notes  pre- 
Ber\^ed  by  his  pupil  Arrian,  more  nearly  ap- 
proach    the   spirit    of    Christianity    than    any 


other  ancient  philosophy.  They  include  the 
love  of  good  and  hatred  of  evil,  obedience  to 
the  dictates  of  conscience  and  a  perfect  trust 
in  a  wise  and  merciful  Providence.  See  Sioi- 
asM. 

EPICURUS,  epiku'rus  (342-270  B.C.),  illus- 
trious Greek  philosopher  and  founder  of  the 
Epicurean  school,  was  born  on  the  island  of 
Samos.  He  settled  in  Athens,  and  in  307  B.C. 
established  a  school  of  philosophy  in  a  garden 
which  he  purchased  and  laid  out  for  this  pur- 
pose. Because  of  this  incident,  his  followers 
were  known  as  the  ''philosophers  of  the  gar- 
den." He  is  said  to  have  written  extensively, 
although  only  three  of  his  letters,  a  few  frag- 
ments, and  a  number  of  sayings  have  come 
down  to  us.  The  principal  sources  of  our 
knowledge  of  Epicurus  are  Cicero,  Plutarch 
and  Lucretius.  He  was  a  successful  teacher, 
and  his  pupils,  who  came  in  great  numbers 
from  all  parts  of  Greece,  Rome  and  Asia 
Minor,  were  devoted  to  their  master  as  well 
as  to  his  doctrines. 

Epicureanism,  a  system  of  philosophy  in 
vogue  the  latter  part  of  the  foiurth  century 
B.C.  Although  Epicurus,  the  founder,  laid 
down  the  doctrine  that  pleasure  is  the  chief 
good,  the  life  that  he  and  his  friends  led  was 
one  of  greatest  temperance  and  simplicity. 
In  psychology,  Epicurus  was  a  materialiflt, 
holding  that  the  soul  is  a  bodily  substance  com- 
posed of  intangible  particles  scattered  through 
the  whole  body.  ^'Business,  and  cares,  and 
anger,  and  benevolence,"  he  argues,  "are  not 
accordant  with  happiness,  but  arise  from  weak- 
ness,  and  fear,  and  dependence  upon  others." 

According  to  Epicurus,  the  sources  and  tests 
of  all  moral  truth  are  the  feelings — pleasure 
and  pain.  We  delight  in  one  and  avoid  the 
other.  "When  we  say  that  pleasure  is  the  end 
of  life,  we  do  not  mean  the  pleasure  of  the 
debauchee,  but  freedom  of  the  body  from  pain 
and  the  soul  from  anxiety."  The  philosopher 
rested  justice  on  the  same  basis  as  temper- 
ance. Denying  any  abstract  and  eternal  right 
and  wrong,  he  believed  injustice  to  be  an 
evil,  because  it  exposed  the  individual  to  dis- 
comfort from  his  fcllowmen.  The  duties  of 
friendship  and  good  fellowship  he  based  upon 
the  same  theories  of  security  to  the  individual. 

Believing  that  the  dissolution  of  the  body 
involves  that  of  the  soul,  Epicurus  argued  that 
the  most  terrible  of  all  enls,  death,  is  nothing 
to  us,  "since  when  we  are,  death  is  not;  and 
when  death  is,  we  are  not.  It  is  nothing  thm 
to  the  dead  or  the  living;  for  to  the  laHcr  il 
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is  not  near,  and  the  former  are  no  longer  in 
existence."  According  to  the  Epicurean  belief, 
the  great  evil  that  afflicts  men  is  fear— fear  of 
gods  and  fear  of  death.  To  get  rid  of  these 
two  fears  was  the  ultimate  aim  of  all  Epicurus's 
theories  and  nature.  rj>.m. 

EPIDEUC,  ep  i  dem'ik,  a  term  derived  from 
two  Greek  words  meaning  among  the  people, 
and  applied  to  diseases  which  attack  many 
people  at  the  same  time  or  in  rapid  succes- 
sion. Malaria,  influenza,  dysentery,  cholera, 
the  plague,  diphtheria  and  typhoid  are  among 
the  diseases  which  thus  attack  a  community. 
Every  epidemic  has  its  own  particular  infec- 
tious germ.  In  the  case  of  malaria  the  infec- 
tion is  due  to  an  animal  parasite,  and  the  dis- 
ease is  spread  by  mosquitoes  which  have  bitten 
and  sucked  the  blood  of  someone  already  suf- 
fering from  malaria.  The  bacteria  of  cholera, 
dysentery  and  the  plague  are  carried  by  human 
beings  or  merchandise  from  country  to  country, 
and  wherever  these  germs  find  people  suscepti- 
ble to  those  diseases  an  epidemic  breaks  out. 

Medical  science  has  in  recent  years  done 
much  to  reduce  the  danger  of  epidemics.  The 
Panama  Canal  Zone  is  a  striking  example  of 
what  may  be  done  to  improve  the  health  of  sr 
community.  There  the  malaria-bearing  mos- 
quito has  been  stamped  out,  its  breeding  places 
in  swamps  and  pools  have  been  drained,  and  a 
region  once  deadly  to  white  men  has  been  ren- 
dered practically  free  from  disease.  Smallpox, 
the  most  dreaded  of  all  epidemics,  has  been 
rendered  less  harmful  by  preventive  measures; 
vaccination  has  almost  removed  smallpox  from 
the  list  of  epidemics  in  America  and  most 
European  coimtrics.  Medical  science  in  earlier 
days  devoted  itself  to  fighting  disease  after  it 
had  developed;  science  now  seeks  causes  and 
endeavors  to  remove  them. 

Perfect  drainage  and  sanitation,  paving  and 
cleaning  of  streets  and  filtration  of  drinking 
water  arc  important  preventives.  Remarkable 
results  have  been  recently  obtained  by  inocu- 
lation. The  science  of  serum  therapy  has  made 
great  progress,  antl  nowhere  has  it  been  more 
clearly  proved  than  in  Serbia  in  1914,  when 
practically  the  whole  army  was  attacked  by 
t3rphoid.  The  epidemic  was  completely  stamped 
out  by  surgeons  under  the  command  of  Sur- 
geon-General Gorgas  of  the  United  States 
army,  who  was  loaned  for  the  task.  Many 
thousands  were  inoculated,  and  early  in  1915 
the  Serbian  army  took  the  field  with  its  men 
in  good  health  and  practically  safe  from  future 
attadcB  of  typhoid  fever.  j.h.k. 


Related  Subjects.  In  addition  to  the  diseases 
mentioned  above,  the  reader  is  referred  to  the 
following  articles  in  these  volumes : 

Bacteria  and  Inoculation 

Bacteriology  Mosquito 

Gorgas,  WUliam  Sanitary  Science 

Crawford  Serum  Therapy 

EPIGRAM,  ep'igram,  as  most  correctly 
used,  is  a  short  poem,  generally  not  more  than 
eight  lines  in  length,  which  has  at  the  very 
close  a  sudden  surprising  or  witty  turn.  An 
old  Latin  author,  whose  name  is  unknown,  in 
describing  the  epigram  produced  a  very  clever 
one: 

The  qualities  rare  in  a  bee  that  we  meet. 
In  an  epigram  never  should  fail — 

The  body  should  always  be  little  and  sweet. 
And  a  sting  should  be  left  in  Its  tail. 

Quite  as  often,  however,  the  term  means  any 
concisely  or  cleverly  expressed  thought,  whether 
in  prose  or  verse;  and  while  the  ''sting  in  its 
tail"  is  not  necessary,  it  is  desirable.  Martial's 
reflection  on  his  wife,  though  far  from  kindly, 
is  typical: 

Lycorls  has  buried  all  the  female  friends  she 
had  ;  would  she  were  the  friend  of  my  wife ! 

The  Greeks,  who  invented  the  epigram,  made 
of  it  a  thing  very  dififerent  from  its  modem 
descendant.  With  them  it  was  a  simple  and 
beautiful  verse  on  a  tomb  or  statue,  and  the 
word  has  the  same  literal  meaning  as  epitaph. 
It  was  the  great  Roman  satirists,  Catullus  and 
Martial,  and  especially  the  latter,  who  made 
the  epigram  the  sharp,  stinging  thing  it  is 
to-day,  and  Martial's  epigrams  have  remained 
the  model  for  all  times.  Among  the  English, 
Pope  was  the  cleverest  of  all  epigram  writers, 
and  some  of  his  poems  are  but  strings  of  epi- 
grams.   The  following  are  from  his  pen: 

Why  has  not  man  a  microscopic  eye? 
For  this  plain  reason — man  is  not  a  fly. 

Vice  Is  a  monster  of  so  frightful  mien 
As  to  be  hated  needs  but  to  be  seen ; 

Yet  seen  too  oft,  familiar  with  her  face. 
We  first  endure,  then  pity,  then  embrace. 

But  thousands  die  without  or  this  or  that —  , 
Die,  and  endow  a  college  or  a  cat. 

Who  builds  a  church  to  God  and  not  to  fame, 
Will  never  mark  the  marble  with  his  name. 

And  the  parodist  who  mocked  at  Pope  told 
of  his  defects  very  concisely  in  an  epigram: 

One  line  for  sense  and  one  to  make  the  rhyme 
Make  a  good  Popish  couplet  every  time. 

A  quick  and  clever  exchange  of  epigrams  took 
place  between  Charles  II  and  one  of  his  cour- 
tiers, whose  identity  is  uncertAm. 


Hera  lies  our  RoverelBn  lord,  the  king, 

Whose  word  no  man  relies  on. 
Who  never  said  a  foolish  thloK. 

And  never  did  a  wise  one, 

wrote  the  courtier,  to  which  Cbarlee  replied, 
"True,  for  my  words  are  my  own;  my  ftctions 
are  my  ministera'." 

If  the  word  be  cooBidered  in  its  wider  meac- 
iag,  aoy  of  the  proverbs  are  epigrams.  The 
toUowing  are  excellent  examples: 

All  that  glisters  is  not  Kold.— Bftofcespeore. 

Hope  deferred  malieth  the  heart  sick.— BiMe. 

A  soft  answer  turneth  awny  wrath.— B<Wr. 

EPILEPSY,  ep'ilepti,  or  FALLIITG  SICK- 
RBSS,  ia  a  nervous  disease  which  manifests 
itself  in  several  fonns.  The  epileptic  who  suf- 
fera  from  the  most  common  type,  called  (rrand 
vud,  falls  insensible,  uttering  a  wild  scream, 
and  immediately  afterward  undergoes  convul- 
sions of  the  whole  body.  Attending  symptoms 
are  foaming  at  the  mouth  and  spasmodic  move- 
ments of  the  lips,  nostrils  and  eyes.  The  dura- 
tion of  such  an  attack  varies  from  five  to 
twenty  minutea.  As  the  convulsions  gradually 
diminish  in  severity  the  patient  passes  into  a 
condition  of  deep  stupor,  during  which  the 
breathing  sometimes  becomes  very  noisy.  This 
state  is  followed  by  natural  slumber,  of  vary- 
ing duration.  While  such  an  attack  may  seem 
very  alarming  to  the  onlooker,  it  is  not  neces- 
sarily dangerous  unless  th^  patient  injury  him- 
self in  falling  or  bites  h^  tongue  during  the 
coovulsions.  It  is  not  wisa  to  attempt  restora- 
tion by  means  of  powerful  stimulants.  The 
clothing  maj'  be  looaeaed  around  the  chest, 
and  the  head  be  raised  a  litlle,  and  the  pa- 
tient should  have  plenty  of  air.  Sometimes 
an  epileptic  ia  warned  of  an  approaching  fit  by 
noise  in  the  ears,  a  feeling  of  nausea  or  faint- 
ness,  loss  of  breath,  or  other  sensation,  but  in 
many  cases  the  attack  comes  on  with  no  warn- 
ing whatsoever. 

In  petit  mal,  a  less  common  form  of  epilepsy, 
the  patient  does  not  fall,  but  is  unconscious 
for*  two  or  three  seconds,  and  when  he  comes 
to  himself  he  may  not  know  that  he  has  had  an 
attack.  Persons  who  suffer  from  praiid  mat 
sometimes  have  mild  sciiiircs  that  iire  of  brief 
duration  and  are  characteriied  only  by  slight 
twilchings  of  the  body.  Another  form  of  epi- 
lepsy is  the  psychic  type,  some  of  the  manifes- 
tations of  which  resemble  those  of  insanity. 
Crimes  are  often  committed  by  victims  of 
psychic  epiteps)-.  In  some  instances  tumor  of 
the  brain ,•  meningitis  and  similar  disturbances 
cause  spasmodic  movements  of  a  limited  area. 
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There  are  many  epileptics  who  have  lived 
long  and  useful  lives,  and  in  history  the  names 
of  a  few  victims  of  the  disease  shine  brilliantly 
—Julius  Caesar,  Petrarch,  Mohammed,  Peter 
the  Great  and  Napoleon.  Impairment  of  the 
mental  powers,  however,  ia  usually  the  outcome 
of  petit  mal.  Frequency  of  attacks  is  a  more 
serious  feature  of  grand  mal  than  severity. 
Recovery  from  epilepsy  is  rare,  and  the  exact 
cause  of  the  malady  has  long  baffled  physicians. 
It  is  supposed  to  be  due  to  disease  of  the  gray 
matter  of  the  brain.  Attention  to  hygiene  and 
dieting  is  preferable  to  the  use  of  curative 
drugs.  Any  drug  powerful  enough  to  contrd 
the  spasms  is  sure  to  be  demoraliiing  in  its 
general  effect.  The  disease  is  heredita^,  and 
epileptics  should  not  be  allowed  to  marry. 
Several  states  have  provided  for  colonies  of 
epileptics,  where  rational  treatment  is  resulting 
in  tasting  benefit  to  patients.  W.A.B, 

EPIPHANY,  epil'ani,  a  festival  observed 
on  January  6  by  the  Roman  Catholic,  Anglican 
and  Eastern  churches  in  honor  of  the  manifes- 
tation or  presentation  of  Christ.  Originally  it 
commemorated  the  birth  and  baptism  of  Christ, 
but  since  the  year  813  it  has  been  celebrated 
as  a  special  festival  in  honor  of  the  manifesta- 
tion of  the  Infant  Jesus  to  the  three  magi,  or 
wise  men  from  the  East,  who  were  guided  fay 
the  star  to  Bethlehem.  ^ 

EPIPHYTES,  ep'ifytz-  See  Aib  Plantb; 
Pabasitis.  • 

EPIRQS,  epi'nu  meamng  mainfand,  waa-m 
ancient  gef^raphy  the  extreme  northwestern 
division  of  Greece  The  kingdom  of  Epinis 
reached  the  zenith  of  its  glory  under  Pynfaui, 
in  295  B.C.  It  was  invaded  by  the  Albaniani 
in  the  fourteenth  _ 
century,  was  con- 
quered by  the 
Turks  in  the  fif- 
t een t h  century, 
and  now  forms 
part  of  the  terri- 
tory ceded  to 
Greece  in  1881 
and  1913.  The 
modem  proimce  j 
of  Epirus  ., 
bounded   on   the  ^^^^^ 

.couth  by  the  Gulf  of  ArU  and  on  the  west  by 
the  Ionian  Sea  lis  capital,  Jamna,  hia  a 
population  of  about  25,000. 

EPISCOPAL,  epia'kapal,  CHUBCH,  a  reli- 
gious sect  in  America,  known  as  the  ProtesUnt 
Episcopal  Church,  which  sepknted  ftom  Iht 
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Church  of  England  in  1789  and  prepared  a 
constitution  of  its  own.  The  prayer  book 
adopted  was  nearly  like  that  of  the  English 
Church,  and  in  belief  and  organization  the  sect 
remained  much  the  same.  Although  great 
effort  was  exerted  to  unite  under  this  new 
organization  the  various  bodies  who  owed  origi- 
nal allegiance  to  the  Church  of  England,  the 
Church  made  very  little  progress  until  after 
1811.  Then  the  membership  increased  rapidly, 
and  churches  were  established  in  thirteen  states 
during  the  next  ten  years.  The  total  member- 
ship in  1917  was  nearly  1,000,000.  The  Church 
is  governed  by  a  general  conference,  which 
meets  every  three  years  and  is  composed  of 
the  bishops  and  four  clergymen  and  four  lay- 
men from  each  diocese.  Chief  among  the  agen- 
cies within  the  Church  which  aid  its  work  are 
eighteen  sisterhoods,  several  orders  of  Deacon- 
esses, and  the  Brotherhood  of  Saint  Andrew, 
which  enlists  the  active  work  of  laymen  and 
which  has  been  very  successful. 

EPITAPH,  ep'itaj.  For  ages  past  man  has 
been  accustomed  to  inscribe  memorial  words 
on  the  tombstones  or  other  monuments  placed 
above  the  graves  of  the  dead.  Such  inscrip- 
tions are  known  as  epitaphs,  a  term  from  two 
Greek  words  meaning  upon  and  tomb.  The 
term  is  also  applied  to  literary  memorials  com- 
posed in  honor  of  the  dead,  but  not  intended 
to  be  inscribed  on  a  burial  monument.  The 
earliest-known  epitaphs  are  those  found  on  an- 
cient Egyptian  coffins,  but  these  are  simply 
statements  of  the  name  and  family  of  the  de- 
ceased, accompanied  by  a  prayer  to  one  of  the 
gods,  and  there  is  no  attempt  to  praise  the 
character  of  the  dead  or  to  express  the  feelings 
of  the  survivors.  The  Greeks  excelled  in  the 
composing  of  memorial  inscriptions,  those  writ- 
ten by  Simonides  in  honor  of  the  heroes  who 
perished  at  the  Pass  of  Thermopylae  being 
especially  famous.  Of  these  the  most  cele- 
brated is  the  following: 

Go  tell  the  Spartans,  thou  that  passeth  by. 
That  here,  obedient  to  their  laws,  we  He. 

A  well-known  Latin  epitaph  is  that  in  honor 
of  Alexander  the  Great — ^"Here  a  mound  suf- 
fices for  one  for  whom  the  world  was  not  large 
enough.'*  Shakespeare  himself  is  said  to  have 
written  the  quaint  lines  that  are  engraved  on 
his  tomb  at  Stratford,  though  poetically  they 
seemunworthy  of  him: 

Good  frend,  for  Jesus*  sake  forbeare 
To  digg  the  dust  enclosed  heare; 
•  Bleste  be  the  man  that  spares  thes  stones. 
And  curst  be  he  that  moves  my  bones. 

130 


Of  equal  interest  is  the  epitaph  written  by 
Benjamin  Franklin  for  himself: 

The  body  of 

Benjamin  Franklin,  Printer. 

Like  the  cover  of  an  .old  book. 

Its  contents  worn  out, 

And  strlpt  of  Its  lettering  and  gliding 

Lies  here  food  for  the  worms. 

Yet  the  work  Itself  shall  not  be  lost. 

For  it  shall,  as  he  believes, 

appear  once  more. 

In  a  new 

and  more  beautiful  edition 

Corrected  and  amended 

By  the  Author. 

Robert  Louis  Stevenson  lies  under  a  moun- 
tain tomb  in  Samoa,  upon  which  are  inscribed 
the  following  noble  lines  from  his  own  pen: 

Under  the  wide  and  starry  sky, 
Dig  the  grave  and  let  me  lie. 
Glad  did  I  live  and  gladly  die. 
And  I  laid  me  down  with  a  will. 

This  be  the  verse  you  grave  for  me: 
"Here  he  lies  where  he  longed  to  be; 
Home  is  the  sailor,  home  from  the  sea. 
And  the  hunter  home  from  the  hill." 

On  the  tombstones  in  the  old  English  church- 
3rards  one  may  read  many  curious  epitaphs. 
Over  the  grave  of  a  useful  member  of  the 
town  of  Weston  appear  these  lines: 

Here  lies  entomb'd  within  this  vault  so  dark, 
A  tailor,  cloth-drawer,  soldier,  and  parish  clerk; 
Death  snatched  him  hence,  and  also  from  him 

took 
His  needle,  thimble,  sword,  and  prayer-book. 
He  could  not  work,  nor  flght — what  then? 
He  left  the  world,  and  faintly  cried,  "Amen !" 

Near  the  west  end  of  Holy  Trinity  Church, 
Stalham,  Norfolk,  there  is  a  gravestone  bearing 
this  inscription: 

John  Amies,  1881. 
Here   lies  an   honest  independent  man. 

Boast  more  ye  great  ones  if  ye  can ; 
I  have  been  kicked  by  a  bull  and  ram. 

Now  let  me  lay  contented  as  I  am. 

The  epitaphs  on  the  headstones  in  New 
England  burial  grounds  are  often  quaintly 
philosophical.  One  departed  sister,  who  sleeps 
in  the  graveyiu-d  of  Rowley,  Mass.,  thus  ad- 
monishes the  living: 

Here  in  the  silent  grave  I  lie 
No  more  the  scenes  of  life  to  try. 
And  you,  dear  friends,  I  leave  behind. 
Must  soon  this  gloomy  mansion  And. 

In  the  famous  old  Boston  cemetery  called 
Copp*s  Hill  Burial  Ground  is  the  following 
eulogy  in  verse,  representative  ol  tdasx^  ^>0[i<^si%'. 
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This  humble  stone  proclaims  the  truth — 
Here  lies  a  much  respected  youth 
But  now  cut  down  In  early  prime, 
And  far  beyond  the  ills  of  time 
In  bri^rhter  worlds  and  clearer  skies 
Shall  all  his  manly  virtues  rise. 

To  the  many  people  interested  in  collecting  un- 
usual records  of  the  above  nature  the  following 
books  are  recommended:  Kippax's  Churchyard 
Literature:  A  Choice  Collection  of  Americttn 
Epitaphs;  Andrews'  Curious  Epitaphs. 

£  PLUR'IBUS  U'NUM,  the  motto  of  the 
United  States,  is  a  Latin  phrase  which  means 
Out  of  Many,  One,  It  appeared  first  on  the 
design  for  the  Great  Seal  recommended  to  the 
Continental  Congress  by  a  committee  com- 
posed of  Franklin,  Adams  and  Jefiferson,  on 
July  4,  1776.  The  motto  is  displayed  on  sev- 
eral coins,  though  it  has  never  been  officially 
approved  for  this  purpose. 

EPOCH,  ep'ok,  or  ERA,  a  fixed  period  of 
time,  and  the  arrangement  or  grouping  of  the 
various  great  events  in  the  history  of  the  world 
occurring  within  that  period.  The  invention 
of  the  art  of  writing  provided  a  means  of 
making  permanent  records  in  place  of  mere 
tradition;  necessarily,  the  history  of  the  ages 
before  that  time  is  wrapped  in  obscurity.  The 
Creation  and  the  birth  of  Christ  are  the  most 
prominent  of  the  historical  epochs.  The  Crea- 
tion has  formed  the  foundation  of  many  chro- 
nologies, the  foremost  being  the  epoch  adopted 
by  Bossuct,  Ussher  and  other  Roman  Catholic 
and  Protestant  divines;  the  Era  of  Constanti- 
nople (adopted  by  Russia) ;  the  Era  oj  An- 
tioch;  the  Era  of  Alexandria,  and  the  Ahyssvnr 
ian  Era.  Although  varying  in  date,  each  of 
these  places  the  Creation  somewhere  between 
4000  B.  c.  and  5500  b.  c.  The  Julian  period  (the 
suggestion  of  Joseph  Scaliger,  in  1582),  on  ac- 
count of  the  possibilities  it  affords  in  comparing 
the  different  eras  with  one  another  and  in 
marking  the  years  before  Christ,  is  generally 
employed  by  chronologists.  It  is  the  only 
epoch  established  on  an  astronomical  basis. 
The  first  year  of  the  Christian  Era  corresponds 
with  the  year  4714  of  the  Julian  period. 

The  Greeks  computed  their  time  by  periods 
of  four  years,  called  Olympiads,  from  the  oc- 
currence, every  fourth  year,  of  the  Olympic 
games.  The  first  recorded  Olympiad  began  in 
776  B.  c.  The  Romans  dated  from  the  supposed 
year  of  the  founding  of  their  city,  April  21, 
in  the  third  year  of  the  sixth  Olympiad,  or  753 
B.C.  The  Jewish  Era  places  the  Creation  in 
3760  B.  c.  The  Christian  Era,  or  mode  of  com- 
puting  from  the  birth  of  Christ  as  a  starting- 
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point,  was  first  introduced  in  the  sixth  een- 
tury,  and  was  generally  adopted  by  1000.  The 
Mohammedans  date  from  the  Hegira,  or  the 
flight  of  the  prophet  from  Mecca  to  Medina 
in  A.D.  622.  The  years  are  computed  l^ 
lunar  months.  For  chronological  purposes  the 
Chinese,  in  common  with  some  other  nations  of 
the  East  in  Asia,  employ  cycles  of  sixty,  by 
means  of  which  they  reckon  their  da3rs,  months 
and  years.    See  Chbistun  Era;  Calbndab. 

EP'SOM  SALTS,  medicinal  salts  composed 
of  crystals  of  sulphate  of  magnesium,  named 
after  the  town  of  Epsom,  EIngland,  where  it 
was  originally  obtained.  The  chief  source  of 
supply  is  now  Stassfurt,  in  Saxony,  where  it  is 
prepared  from  crude  salt.  It  is  used  in  medi- 
cine as  a  purgative  and  is  also  an  important 
ingredient  in  aniline  dyes.  The  War  of  the 
Nations  cut  off  the  European  supply  of  the 
salts  in  1914,  and  the  deposits  in  Chile  and 
in  the  states  of  Kentucky,  Indiana  and  Tennes- 
see, hitherto  undeveloped,  assumed  great  im- 
portance. 

£P' WORTH  LEAGUE,  the  young  people's 
society  in  the  Methodist  Episcopal  Church, 
organized  at  Cleveland,  Ohio,  in  May,  1889,  and 
officially  recognized  by  the  General  Conference 
of  the  Church  in  1892.  It  was  formed  by  the 
combination  of  five  young  people's  organisa- 
tions in  the  Church  for  the  purpose  of  pro- 
moting the  interest  of  young  people  in  spirit- 
ual life.  The  work  of  the  League  is  organ- 
ized under  four  departments,  namely,  the 
spiritual,  the  missionary,  the  social  service,  and 
the  recreation  and  culture  departments.  Every 
member  is  assigned  to  one  department  and  is 
expected  to  work  in  it.  Classes  in  Bible  study, 
missions,  good  citizenship  and  social  service 
are  formed  among  the  members,  and  during  the 
summer  institutes  lasting  a  week  are  held  in 
various  places.  Any  member  may  register  to 
attend  these  meetings,  where  classes  for  stu4y 
are  held  and  lectures  are  given  in  the  morning, 
while  the  afternoon  is  spent  in  recreation. 

There  are  two  grades  in  the  League,  the 
Senior  and  the  Junior.  Many  local  chapten 
add  a  third,  or  Intermediate,  grade.  The  mem- 
bership of  the  League,  which  extends  not  only 
all  over  the  United  States  and  Canada  but  also 
into  several  foreign  countries,  numbered  mboat 
900,000  in  1917.  The  headquarters  are  in  Chi- 
cago, where  the  official  organ,  the  Epworth 
Herald,  has  been  published  since  1800.    DAB 

EQUATOR,  ekwa'tor,  an  imaginaiy  dide 
girdling  the  globe  at  a  distance  of  90^  from 
the  North  and  South  poles,  and  dividsnif  the 
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surface  of  the  eurth  into  two  equal  parts  culled 
the  Qorthern  and  gouthern  hemispheres.  De- 
grees of  latitude  are  measured  from  the  equa- 
tor north  or  south  along  imagimiry  lines  running 
perpendicular  to  it  and  converging  toward  the 
poles,  where  they  meet.  Degrees  of  longitude 
are  measured  along  the  equator  or  lines  nm- 
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It  marks  the  center  of  the  torrid  lonf 
from  the  Tropic  of  Cancer  (to 
same  distance  from  the  Tri 

ning  parallel  to  it.  All  places  on  the  equator 
have  days  and  nights  of  equal  length  all  the 
year. 

The  celestial  equator  encircles  the  celestial 
sphere  as  the  terrestrial  equator  encircles  the 
globe.  When  the  sun  is  in  the  celestial  equator 
in  spring  and  autumn,  days  and  nights  are 
equal  all  over  the  world.  An  irregular  circle, 
the  line  of  which  runs  sometimes  north,  some- 
times south  of  the  equator,  is  known  as  the 
magnetic  equator,-  it  is  about  90°  from  the 
magnetic  poles.  On  this  line  a  magnetic  needle 
has  no  inclination  and  remains  horizontal  when 
free  to  turn  in  any  direction. 

Relatvd  SnbJrelB.     Tlie   reader  Is  referred  to 
■he  following  nrtlcles  fn  Iheae  volumes: 
Aclinic  Line  Latitude 

Equinox  Zone 

EQUESTRIAN,  ekweg'tHan,  ORDER,  orig- 
inally the  cavalry  of  the  Roman  army.  Rom- 
ulus is  said  to  have  selected  from  the  three 
principal  Roman  tribes  a  bodyguard  of  300 
equitea,  or  knights,  called  celcres.  This  num- 
ber was  afterwards  gradually  increased  to  1,800. 
Until  123  B.  c.  the  cqvites  were  exclusively  a 
military  body.  After  that  time  they  became  a 
distinct  order,  non-militarj'  in  character,  and 
constituted  the  financial  aristocracy  of  Rome. 

EQinHOZ,  e'kvnnox,  in  astronomy,  the 
time  when  the  sun  passes  across  the  equator 
in  one  of  the  equinoctial  points;  that  is,  one 
of  the  points  where  the  ecliptic,  or  sun's  path, 
crosses  the  celestial  equator  (see  EttUATtxt). 
This  occurs  twice  yearly  in  the  sun's  apparent 
journey  round  the  earth.  In  the  spring  the 
venal  equinox  occurs  March  21,  the  sun  enter- 
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ing  then  what  is  known  as  the  first  oj  Arien 
(see  Zodiac).  The  autuinnal  equinox  occurs 
September  22,  when  the  sun  enters  the  first  oi 
Libra.  At  these  times  day  and  night  are  equal 
ail  over  the  world.  The  equinoxes  do  not  di- 
vide the  year  into  two  equal  periods,  as  the  sun, 
owing  to  its  inclination  on  its  axis,  remains 
longer  north  of  the  equator  than  south  of  it. 

EquinoctUl,  another  name  for  the  celestial 
equator.  The  equinoctial  points,  explained 
above,  move  backward  at  tbe  rate  of  50"  e\'er>' 
year  (see  Pbbce8S1o.n  or  the  EqriNOXEs).  The 
term  equiiwcltal  galen  is  applied  to  the  storms 
that  arc  popularly  supposed  to  be  due  to  the 
Nun's  crossing  the  equator.  There  is  no  reason 
for  such  belief,  however,  and  there  is  nothing 
in  the  position  of  the  sun  or  its  effect  to  cause 
storms   at    the   equinoxes    more   than   at   any 

EQUITY,  ek'witi,  in  legal  usage,  a  body  of 
laws  that  has  been  developed  to  supply  cer- 
tain deficiencies  in  the  common  law  and  to 
redress  certain  WToags  for  which  the  common 
law  originally  offered  no  relief.  The  name  is 
derived  from  the  Latin  aequux,  meaning  fair  or 
equal.  The  nilea  of  common  law,  as  they  were 
shaped  in  the  early  English  courts,  were  in- 
tended for  universal  application,  and  were  ac- 
cordingly too  broad  to  be  applied  ea-ijly  to  cer- 
tain individual  cases  where  injustice  was  ap- 
parent. This  resulted  in  the  practice  of 
appealing  to  the  king  for  relief.  Such  appeals 
became  so  numerous  that  in  the  reign  of 
Edward  III  they  were  finally  referred  to  a 
court  of  chancery. 

A  typical  equity  case  of  early  times  will 
serve  to  show  the  nature  of  the  relief  that  was 
sought.  At  the  time  when  the  common  law 
was  being  formulated  property  consisted  almost 
wholly  of  tangible  property,  such  as  lands  and 
goods.  Therefore  the  common  law  provided 
that  debts  might  be  collected  by  securing  judg- 
ment and  execution.  Later  on,  howe\'er,  many 
Other  and  less  tangible  forms  of  wealth  ap- 
peared, such  as  contracts,  securities,  patents, 
etc,  and  these  could  not  be  seized  under  the 
common  law.  Courts  of  equity  would  enter- 
tain petitions  asking  that  such  intangible  prop- 
erty be  applied   in  payment. 

The  court  of  chancery  established  in  Edward 
Ill's  reign  remained  separate  and  distinct  from 
the  courts  of  law  until  1873,  when  it  became 
a  division  of  the  High  Court  of  Justice.  In 
the  United  States,  chancery  courts  were  in 
existence  in  most  of  the  states  at  the  end  of 
the  Revolutionary  War,  but  awit*:  *\Wi  'Cn.«^ 
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have  beoQ  ubolu^ed  in  many  states,  law  and 
equity  being  adinini8t«red  by  the  aame  judges 
and  courts.  In  Canada  there  were  originally 
separate  courts  of  king'a  bench,  common  pleat 
and  ehaneery,  but  these  have  been  abolished, 
and  one  court  can  try  and  determine  any  case 
of  law  or  equity  that  comea  before  it  in  due 
process  of  law.  An  exception  to  this  occure 
in  Prince  Edward  Island,  where  the  chancery 
court  is  still   in  existence  as  s  separate  tri- 

That  equity  courts  aim  at  justice  is  apparent 
from  some  of  the  maxims  they  have  developed: 
"Ek]uity  considers  that  dooe  which  aught  to  be 
done";  "No  right  without  a  remedy";  "He 
who  aeeke  equity  must  do  equity."  Originally 
the  judges  had  to  consult  very  largely  their 
abstract  ideas  of  Justice  in  rendering  decisions, 
but  in  time  a  great  body  of  precedents  and 
a  number  of  guiding  general  principles  came 
to  be  rect^nised.  Courts  of  equity  grant  in- 
junctions, clear  up  defective  titles  to  real 
estates,  appoint  receivers,  etc.  r.b.h. 

R«lMted  Sabjmii.     The  rciiil^r   In   rcrcrml   (o 
the  following  nrtlclen  In  these  votumen : 
Chancery  Execution 

Cnmmon  Law  Judgment 

Courts  Law    . 

BRASHDS,  eraz'miu,  Desidebius  (1407- 
1536),  the  most  learned,  versatile  and  beloved 
of  all  the  scholare  who  brought  about  the 
EtenaissaDce  (which  see).  Few  other  men  of 
letters  have  wielded  an  influence  diirinR  their 
own  century  equal  to  that  exercised  by  him, 
yet  he  was  not  a  creative  genius,  and  he  pro- 
duced no  single  work  which  ranks  among  the 
world's  masterpieces. 

He  was  bom  at  Rotterdam,  Holland.  Soon 
after  he  was  ordained  to  the  priesthood  he 
entered  the  University  of  Paris.  He  was  sel- 
dom connected  with  any  institution  of  learn- 
ing, and  spent  most  of  his  life  in  France,  Eng- 
land, Holland  and  Italy.  Not  long  after  the 
invention  of  printing  he  gave  to  the  world  the 
Greek  Testament  and  a  multitude  of  classical 
authors  in  Greek  and  Latin.  His  masterpiece, 
Colloquia,  of  which  the  first  edition  appeared  in 
1519,  consists  of  a  scritis  of  dialogues  on  the 
everyday  topics  of  the  time— social,  religious 
and  educational.  He  was  intimately  associated 
with  Martin  Luther,  but  when  the  Reforma- 
tion broke  out  he  gave  adherence  to  neither 
party.  In  his  Adagia  and  The  Praise  of  Folly 
he  showed  the  need  of  a  general  reform  in  the 
Church,  and  because  of  his  stand  he  became 
/ni-olvnl  in  a  aeries  of  distressing  controversies. 
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Erasmus  also  contributed  considerably  to  the 
advance  of  education.  Despite  his  many  con- 
flicts, he  enjoyed  the  friendship  of  the  greatest 
minds  of  the  day  as  well  as  of  the  crowned 
heads  of  Europe,  who  were  proud  to  do  honor 
to  this  farsightcd  scholar,  reformer,  philoeo- 
pher  and  critic. 

ERBBnS,  cT'ebui,  in  Greek  mythology,  is 
the  name  of  one  of  the  sons  of  Chaos.  The 
word  signifies  darkneu,  and  is  used  especially 
to  denote  the  dark  and  gloomy  cavern  beneath 
the  earth  to  which  no  gleam  of  sunshine  ever 
penetrotcd  and  through  which  the  shades 
(spirits  of  the  dead)  passed  on  the  way  to 
Hades.  It  was  over  this  mysterious  world  that 
Erebus  reigned.  Nyx,  his  sister,  represented 
Night,  and  was  worshiped  by  the  ancients  with 
the  greatest  solemnity. 

ERBCHTEEtni,  erek'theum,  a  temple  <a 
the  Acropolis  at  Athens,  considered  the  most 
refined  example  of  Ionic  architecture.  It  was 
called  after  Erechtheus,  to  whom  a  portion  of 
it   U'as   dedicated.      It   contained    the    ancieat 


THE  ERECHTHEUM 
As  H  Hppears  to-day. 

inutge  of  Athene,  the  salt  spring  of  Poaeidon, 
the  sacred  olive  of  Athene,  and  three  altars, 
one  to  Poseidon  and  Erechtheus,  one  to  Butes 
and  one  lo  Hephaestus.  It  also  contained  the 
gold  lamp  of  CHllimachus.  which  burnt  for  t 
year  without  refilling,  and  had  a  chimney  is 
the  form  of  a  palm  tree.  The  building  a 
square,  with  porticoes  on  three  aides.  The  east 
portico  is  adorned  with  six  Ionic  columns.  On 
the  south  side  at  the  west  end  is  the  famoiB 
Porch  of  the  Caryatides.  The  Erechtheum  waa 
damaged  by  fire  soon  after  it  was  completed 
in  405  B.  c.,  btit  woH  repaired  early  in  the  M- 
lowing  ccntun,'.  In  Christian  times  it  ml 
iiiicd  ns  a  church,  and  under  Turkish  rule  aa 
the  harem  of  the  governor  of  Athena.  Since 
1900  the  project  of  rebuilding  the  Erechtheum 
has  been  considered.  See  Cabtatides;  Atbbks. 
EBFDST,  er'foort,  a  city  which  may  prop- 
erly  be  called   the  home  of  Qemun  flomr 
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is  situated  in  Prussiun  SaxoDy.  In  the 
th  centur}-  itij  woolen  and  linen  manu- 
M  raised  it  to  the  position  of  the  most 
tant   commercial    town   of   Central    Ger- 

It  is  now  noted  principally  for  the  fact 
there  are  more  flower  aecde  grown  in 
round  Erfurt  than  near  any  other  city  in 
orld;    this  alone  gives   it  an  extensive 

An  area  of  about  2.000  acres,  growing 

9,000  varieties  of  flowers,  are  under 
ition;  750  acres  of  this  area  are  under 

Nearly  all  the  flora!  novelties  of  merit, 
the  fiurbank  varieties,  which  are  offered 
world  can  be  traced  back  to  Erfurt. 
irt  boasts  of  several  fine  churches,  chiefly 
thic  architecture.  The  town  has  hud  a 
/  hiatorj',  being  either  the  source  of  difi- 
icea  between  the  clectora  of  Mainz  and 
y  or  the  object  of  attack  by  foreign  in- 
.  From  1378  to  1816  it  waa  a  university 
,  of  which  the  .Academy  of  Sciences  snd 
>rary  of  abovit  60.000  volumes  and  1,000 
cripta  alone  remain.  The  monastcrj-, 
n  orpbanngc.  is  famous  ua  having  been 
the  rei^idencc  of  Martin  Lulher.  The 
acturee  arc  varied,  including  cloth  of 
a  kinds,  machinerj'.  whoes.  lamps  and 
»k.  Population  in  1910,  111,461. 
iOT,  ur'ijol,  a  name  given  to  hard,  pur- 
tmdies.  replacing  grain  in  heads  of  rye. 
are  caiiiicd  by  a  growth  of  fungiis,  are 
/  much  larger  than  the  seeds  they  re- 
and  they  contain  an  oily  fluid.  The 
>al  supply  is  derived  from  the  grain- 
fC  districti!  of  Russia.  Ergot  is  poisonous. 
IB  largely  used  in  medicine;  it  is  danger- 
its  action  on  the  heart,  and  ne\cr  should 
en  except  under  the  direction  of  a  physi- 


CS80N,  iT'ikeoH,  John  (1: 
or  and  engineer,  who  revolutionized 
warfare.  Except  for  him  history  would 
.vc  recorded  the  critical  battle  between 
'on'Uor  and  the  Mirrimac  during  the 
f  Secession.  He  was  born  at  Wermland, 
1,  July  31,  1803.  In  1828  he  made  the 
)plication  to  navigation  of  the  principle 
lensing  steam  and  returning  the  water  to 
iler.  He  »ho  invented  a  sclf-iicling  gim- 
y  nicanx  of  which  naval  cannon  could  be 
'ged  automatically  at  an  elevation  with- 
9id  to  tho  rolling  of  the  ship.  His  chief 
ioDS  are  hin  caloric  engine,  the  screw 
er,  which  rcvolutionizi'it  ninigaiion, 
is  turret  ships.  Hi?  (noved  to  the 
States  in    1839   and    t«o   veurs   later 


built  the  warship  Princeton  for  the  govern- 
ment. This  was  the  forerunner  of  the  steam 
fighting  ships  of  the  world. 

The  achieve- 
ment which  made 
him  moet  famous 
was  the  construc- 
tion of  the  iron- 
clad turret  ship 
MohUot  in  1861 
which  arrived  in 
Hamilton  Roads 
on  March  9.  1662 
just  in  time  to 
defeat  the  Con- 
federate ironclad 
Merrimae.    In  his 

Ericsson  at-  '^'"'^  flghtlng'  vesBeia. 
tempted  to  perfect  the  solar  engine.  The  cen- 
tenary of  his  birth  was  observed  in  1903  in  New 
York  by  the  unveiling  of  a  bronie  statue  of  the 
inventor  in  Battefy  Park;  another  fine  statue 
was  erected  at  the  same  time  in  Won%stcr. 
Mass.    See  Monitor  and  MsBmuAc. 

ERIC,  er'ik,  THE  RED  (9507-1000),  a  Norec 
explorer  and  the  colonizer  of  Greenland,  was 
bom  in  Norway,  from  which  coimtry  he  was 
compelled  to  flee  to  escape  a  charge  of  mur- 
der. He  settled  on  the  west  coast  of  Iceland 
where,  in  034,  he  was  again  accused  of  murder. 
He  then  sought  refuge  in  an  island  which  had 
been  discovered  a  century  before,  but  not  set- 
tled. In  985  he  returned  to  Norway  to  secure 
colonists  and  supplies  for  the  new  settlement, 
which  he  called  Greenland.  This  colony  did 
not  long  survive  on  the  inhospitable  shores. 
His  SOD,  Lcif  Ericson,  introduced  Christianity 
into  the  island,  and  is  credited  by  some  with 
the  discovery  of  the  continent  of  North 
America,  which  he  called  Vinland.    See  Green- 

BRIE,  t'ri.  Lake,  the  southernmost  of  the 
five  great  North  American  lakes  drained  by  the 
Suint  La^vrence  River.  It  receives  the  waters 
of  Lake  Huron  through  the  Saint  Clair  River, 
Lake  Saint  Clair  and  the  Detroit  River,  and 
discharges  through  the  Niagara  River  into  Lake 
Ontario.  It  is  240  miles  long  and  forty  miles 
broad,  and  coverH  an  area  of  9,960  square  miles, 
about  that  of  the  state  of  Vermont.  Its  surface 
is  over  eight  feet  lower  than  that  of  Lake 
Huron  and  twenty-nine  feet  lower  than  that  of 
Lake  Supprior  (for  diagram  showing  elevations, 
tKH  Gi<E.\T  I,<AKE8}.  Owing  to  the  shallowness 
of  its  waters,  nowhere  more  than  200  feet  dee,^. 


the  lake  ia  quickly  stirred  by  storms  and  is 
noted  for  the  violence  and  height  of  its  waves. 
The  whole  of  the  northern  shore  ia  Canadian 
territory;  the  southern  belongs  to  the  United 
States.  The  international  boundary  divides  the 
lake  into  two  nearly  equal  parts. 

As  a  commercial  highway  the  lake  is  of  great 
importance.  More  tonnage  is  carried  in  ve&- 
sels  across  Lake  Erie  in  the  three  montlis  dur- 
ing which  grain  is  beii^  moved  from  the  north- 
west of  America  than  passes  through  the  Suez 
Canal  in  an  entire  year.  The  old  Welland  Canal 
affords  passage  for  small  ^'essels  into  Lake 
Ontario,  and  when  the  new  canal  is  completed 
the  largest  vessels  will  be  able  to  pass  through 
it.  The  New  York  State  Barge  Canal  (which 
see)  connects  Luke  Erie  with  the  Hudson 
River.  The  principal  ports  are  BuSalo,  the 
great  wheat  depot  for  the  East;  Toledo,  Cleve- 
land, Erie  and  Ashtabula.  Navigation  is 
almost  entirely  suspended  during  winter.  There 
are  numerous  islands  in  the  lake,  evenly  di- 
vided between  the  United  States  and  Canada. 
The  fisheries  of  Lake  Erie  are  important,  the 
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leaser  whitcfiah  being  the  most  valuable  food 
fish.  The  value  of  the  annual  catch  ia  esti- 
mated at   more  than  S1,000,000. 

Battle  of  Lake  Erie.  In  the  War  of  1812 
between  Great  Britain  and  the  United  States 
a  naval  engagement  was  fought  on  September 
10,  1813,  off  Put-in-Bay.  near  the  western  end 
of  Lake  Erie.  After  the  battle  was  over,  the 
.American  commander,  Oliver  Hazard  Perry, 
wrote  on  the  back  of  an  old  letter  a  message 
which  hits  liecoiiie  famous:  "We  have  met  the 
enemy  and  tliey  are  ours — two  ships,  iwo  brigs. 
one  schooner  and  one  sloop.  Yours  with  great 
respect  and  esteem,  O.  H.  Perry." 

The  British  bad  sn  vessels,  under  tlie  com- 
mand of  Robert  Barclay,  a  veteran  of  Trafalgar, 
while  Perr>-  commanded  nine.  The  British  at 
Srst  concentrated  their  fire  on  Perry's  flagship. 


0  BKIB 

the  Lawrence,  named  in  honor  of  the  brave 
captain  of  the  Chesapeake.  The  Lawrence  bore 
the  brunt  of  the  battle  until  only  Perry,  his 
twelve-year-old  brotlier,  and  eight  of  the  crew 


BATTLE  OF  LAKE  ERIE 

Reproducllon  ot  a  famous  painting  by  W.  H. 

Pow?)!.    now  hanslng  above  the   landlnfc  in   the 

Btatrcase    In    tlie    Senate    wins    of    the    Capllol, 

Washington.  D.  C. 

were  left  alive.  As  the  flagship  was  completely 
disabled,  Perry,  with  his  flag  in  hand,  jumped 
into  an  open  boat,  and  was  rowed  across,  under 
heavy  fire,  to  the  Niagara.  The  engagement 
then  became  general,  and  three  hours  and  fif- 
teen minutes  after  the  first  gun  was  fired  the 
British  squadron  surrendered.  The  Americans 
lost  123  men  in  killed  and  wounded;  the 
British.  135.  Perry's  victory  was  important 
because  it  gave  the  Americans  control  of  the 
lower  end  of  the  Great  Lakes,  compelled  Proe- 
tor  lo  withdraw  from  Detroit,  and  opened  the 
way  for  General  Harrison's  invasion,  which 
ended  at  Ihe  Battle  of  the  Thames.       t.ej-. 

ERIE,  Pa.,  the  only  lake  port  of  the  state, 
an  iniporlunt  railway  unii  industrial  center  and 
the  county  seat  of  Eric  County.  It  is  situated 
OQ  Lake  Erie,  on  the  northwestern  bounduy 
of  the  state,  eighty-eight  miles  southwest  of 
Buffiilo,  N.  Y.,  ninety-five  miles  northeast  of 
Cleveland.  O..  and  148  miles  north  of  Pitts- 
burgh. The  city  is  ser\-ed  by  the  Bessemer  A 
Lake  Erie,  the  New  York.  Chicago  &  Saint 
Louis,  Ihe  Pennsylvania  and  the  New  York 
Central  railways.  Large  steamboats  ply  rcfu- 
larly  between  Erie  and  other  ports  on  the 
Great  I^kca,  and  intenirban  lines  connect  with 
cities  as  far  east  as  Buffalo,  west  to  Cleveland 
and  south  to  MeadvUlc.  thence  west  to  LilMB- 
ville.  A  Federal  estimate  in  1916  gave  the 
city  75,195  people,  an  increase  of  8^70  since 
1910.  The  area  of  the  city  exceeds  seven  uui 
one-third  square  miles.     ' 

Commerce  and  Indiutry.  Extennve  ooti 
and  coke  districts  in  the  vicinity  and  a  siip(^ 
of  natural   gas  increase  the   conuneraid  tod 
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industrial  importance  of  the  city.  Besides  large 
e3qK)rt8  of  coal  and  iron,  there  are  extensive 
fisheries  and  a  heavy  trade  in  oil,  lumber, 
agricultural  and  manufactured  products  and 
package  freight.  The  harbor  is  the  largest  on 
the  lake,  being  four  miles  long  and  one  mile 
wide,  and  is  protected  by  the  peninsula  called 
Presque  Isle,  six  miles  long  and  one  mile  wide. 
Three  lighthouses  stand  at  the  entrance  to  the 
harbor,  and  substantial  wharves  extend  along 
the  entire  front. 

The  manufactures  of  Erie  are  important  and 
varied,  the  annual  output  being  valued  at  more 
than  $30,000,000.  About  16,000  people  are  em- 
ployed in  the  450  industrial  establishments,  the 
most  extensive  of  which  are  steam-engine  and 
boiler  works.  There  are  manufactories  of  iron 
and  brass  products,  paper,  railroad  cars,  rubber 
goods,  air  compressors,  brick  hollow-ware,  elec- 
trical supplies  and  agricultural  implements; 
besides  these,  there  are  planing  mills,  oil  re- 
fineries, tanneries,  flour  mills,  breweries,  chem- 
ical works,  boat-building  plants  and  grain  ele- 
vators. 

Parks  and  Boulevards.  Erie  is  located  on  a 
blufif  which  affords  a  fine  view  of  the  lake,  and 
though  it  is  principally  a  commercial  city,  it 
has  many  beautiful  parks  and  broad  streets, 
lined  with  handsome  residences,  fine  trees  and 
attractive  gardens.  About  325  acres  are  as- 
signed to  parks,  which  contribute  much  to  the 
beauty  of  the  city,  the  largest  of  these  being 
Waterworks  Park  on  Presque  Isle,  of  150  acres ; 
Waldameer  Park  on  the  lake  shore  is  one  of 
the  most  beautiful  natural  parks  of  the  country. 
The  Cedars  and  Lake  Side  parks  are  among 
the  pleasure  resorts  of  the  city,  and  Cambridge 
Springs  is  a  noted  health  resort  in  the  vicinity. 

Buildings  and  Institutions.  The  most 
notable  buildings  are  a  Federal  building, 
erected  in  1888,  a  city  hall,  a  courthouse,  a 
$550,000  Commerce  Building,  constructed  of 
reenforced  concrete,  a  Union  Depot,  two  ca- 
thedrals, a  Y.  M.  C.  A.  building  and  a  Masonic 
Temple.  The  benevolent  institutions  include 
two  hospitals,  a  sanitarium,  eight  homes  for 
children  and  aged  people  and  the  Pennsyl- 
vania Soldiers'  and  Sailors*  Home. 

Education.  The  public  school  system  of  the 
city,  with  two  high  schools  and  a  normal  school, 
is  supplemented  by  Saint  John  Kanty  College ; 
Saint  Benedict,  Villa  Maria  and  Erie  academies, 
ft  library  with  30,000  volumes,  and  two  business 
ooUeges. 

History.  The  old  French  Fort  Presque 
Isle  stood  on  the  site  of  the  present  city  of 


Erie  in  1753.  The  English  took  possession  of 
it  in  1760,  but  during  the  war  of  1763  a  large 
force  of  Indians  compelled  the  garrison  to  sur- 
render. The  town  was  laid  out  and  settled  by 
some  families  from  New  England  in  1795.  Dur- 
ing the  War  of  1812,  the  town  was  the  head- 
quarters of  Commodore  Perry;  the  two  flag- 
ships with  which  he  defeated  the  British  in  the 
naval  Battle  of  Lake  Erie,  off  Put-in-Bay,  were 
built  and  equipped  here,  and  to  Erie  the  vic- 
torious fleet  returned  with  its  prizes  and  prison- 
ers. The  town  was  incorporated  as  a  borough 
in  1805  and  in  1851  was  chartered  as  a  city. 
In  1913  the  commission  form  of  government 
was  adopted,  with  a  mayor  and  five  other  elec- 
tive officers.  J.S.C. 

ERIE  CANAL,  the  first  important  waterway 
constructed  in  the  United  States,  whose  com- 
pletion, in  1825,  marked  the  beginning  of  a 
new  era  in  the  economic  and  commercial  his- 
tory of  the  American  people.    It  extends  from 


ROUTE  OF  THE  ERIE  CANAL 

The  original  canal  is  now  a  part  of  the  New 
York  State  Barge  Canal  System. 

Buffalo  to  Troy  and  Albany,  N.  Y.,  connecting 
Lake  Erie  with  the  Hudson  River,  and  orig- 
inally was  363  miles  long,  twenty-eight  feet 
wide  at  the  bottom,  forty-two  feet  wide  at 
the  top  and  four  feet  deep.  This  great  public 
work,  which  was  built  by  the  state  of  New 
York  at  a  cost  of  over  seven  million  dollars, 
was  for  years  the  main  channel  through  which 
the  raw  products  of  the  developing  West  found 
their  way  to  New  York,  and  over  which  the 
finished  products  of  the  East  were  carried  back 
to  Western  consumers. 

Not  only  was  it  the  chief  single  factor  in 
establishing  New  York  City  as  the  leading 
commercial  and  financial  center  of  the  country, 
but  it  was  responsible  for  the  building  up  of  a 
chain  of  towns  and  cities  through  the  common- 
wealth, thus  contributing  in  no  small  measure 
to  the  prosperity  and  growth  of  the  "Empire 
State."  Between  the  year  1817,  when  the  work 
was  begun,  and  1882,  when  tolls  were  abolished, 
the  total  revenue  from  operating  the  canal 
amounted  to  $121,461391,  and  during  the  first 
ten  years  after  its  completion  tra.navw\aMvst^ 
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force  than  that  falling  upon  slopes  covered  with 
1-egetatioD,  because  the  foliage  breaks  the  force 
of  the  falling  water.  The  sod  formed  by  roots 
of  grass  and  the  matting  of  decayed  leaves  in 
the  forest  also  absorbs  a  good  portion  of  the 
water  and  allows  it  to  sink  into  the  ground, 
thus  preventing  floods.  Moreover,  a  portion 
of  the  water  absorbed  by  the  earth  reappeats 
in  sprinRS  and  streams,  feeding  them  slowly 
and  continuously.  Thus  forests  are  valuable 
agencies  in  preventing  the  destruction  of  the 
land  by  erosion,  and  they  should  be  carefully 
preserved.  This  action  is  shown  in  the  illus- 
tration. 

Atmoapheie.  The  atmosphere  is  constantly 
wearing  away  the  surface  ot  rocks  in  two  ways 
— by  decomposing  them  and  by  the  action  of 
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wind.  The  decomposition  is  so  slight,  however, 
that  it  needs  no  attention  here.  Wind,  espe- 
cially in  the  arid  regions,  is  constantly  wearing 
away  the  surface  of  the  rocks,  and  in  many 
places  wonderful  figures  are  formed  in  this  way. 
The  remarkable  natural  sculptures  found  in  the 
Garden  of  the  Gods,  Colorado,  and  in  portions 
of  the  Bad  Lands  in  South  Dakota  were  formed 
by  the  action  of  wind.  Sand  dunes,  wherever 
they  occur,  are  also  good  examples  of  changes 
wrought  by  wind. 

Ice.  We  are  familiar  with  banks  of  sand 
and  gravel  thrown  up  by  ice  on  the  shores  of 
small  lakes,  but  we  do  not  see  the  actual  wear- 
ing away  of  rocks  by  ice,  except  in  those  regions 
where  glaciers  are  found,  as  in  the  Rocky 
Mountains  and  the  Alps.  In  the  Glacial  Period, 
however,  extensive  erosion  was  caused  by  ice. 
While  erosion  was  more  rapid  and  more  exten- 
sive in  past  geological  ages  than  at  present,  all 
forms  of  it  are  still  active,  and  may  be  studied 
on  a  small  scale  in  almost  every  school  yard 
aad  on  every  farm.  cji.m. 
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ERYSIPELAS ,  er  >  sip ' « lot,  sometimea  called 
Saint  Anteomt's  Fire,  is  a  very  infectious  dis- 
ease. The  tiame  is  derived  from  two  Gred 
words  meaning  retf  akin,  extreme  redness  and 
inflammation  of  the  akin  being  the  most  notice- 
able symptoms.  The  disease  is  caused  by 
genus  which  enter  the  skin  through  a  scratch 
or  cut.  It  usually  appears  upon  the  head  at 
face,  and  begins  with  a  chill,  followed  by  head- 
ache, loss  of  appetite  and  a  general  feeling  of 
illness.  The  disease  does  not  usually  prove 
fatal.  If  the  infected  parts  are  treated  with 
antiseptic  dressings,  and  the  patient  takes  ■ 
tonic,  such  as  iron,  strychnine  and  quinine,  ioh- 
provemcnt  will  be  seen  in  a  few  days.  Some 
physicians  paint  the  edges  of  inflamed  spots 
with  collodion,  to  prevent  the  spread  of  the 
malady.  vjlX. 

ESAD,  e'aaw,  the  skilled  hunter  who  sold  his 
birthright  to  his  twin  brother  Jacob  for  a  bowl 
of  red  pottage,  because  he  was  hungry  wfam 
he  returned  from  the  chase  {Qenetit  XXV, 
27-34).  Later  Jacob,  who  was  jealous  of  Ebhi 
because  their  father,  Isaac,  favored  him,  we- 
ceeded  in  obtaining  the  parental  blessing  bj 
deceit,  but  left  the  country  to  escape  hii 
brother's  anger.  Esau  with  his  three  wivsf 
went  to  live  on  Mount  Seir,  where  his  deaoewJ- 
ants  formed  the  nation  called  the  Edomitcs. 
Twenty  ^ears  later  Jacob  returned  and  ob- 
tained forgiveness  for  his  actions.  The  recon- 
ciliation between  the  brothers  was  perroaMOt- 

ESCAHABA,  es  ka  ruxh'bah,  Mich.,  the 
county  seat  of  Delta  County,  on  the  ewtem 
shore  of  the  upper  peninsula,  seventy-thn* 
miles  southeast  of  Marquette.  It  is  on  ■ 
promontory  at  the  mouth  of  Eecanaba  Rivtr, 
on  Little  Bay  de  Noquette,  an  inlet  of  GiMt 
Bay;  the  city  has  a  fine  harbw.  It  is  M  t^ 
Escanaba  A  Lake  Superior,  the  Minneapol* 
Saint  Paul  &  Sault  Sainte  Marie  and  the  0«- 
cago  &  North  Western  railroads.  In  1910  tb 
population  was  13,194;  in  1916,  15,48S,  1^ 
area  is  eight  square  miles. 

Escanaba  was  settled  in  1883,  and  wu  in- 
corporated as  a  village  and  chartered  as  s  tw 
in  1SS3.  Picturesque  surrounding  and  cBe- 
lent  fishing  and  boating  have  made  it  a  popw 
summer  resort.  It  contains  a  eourthoun  W 
hall,  public  library  and  a  hoqMtal,  ud  ■  «* 
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of  the  iniportanl  orci^hipping  ports  of  the  was  beguu  in  1563  unil  finished  clcvc 
lakes,  with  especially  conetructed  ore-docks,  later.  Philip  and  all  but  two  of  hitt 
handlinK  4,000,000  tons  aonually.  There  is  also 
an  ext«n^ve  trade  in  lumber,  fiah  and  coal. 
The  industrial  plants  of  the  city  include  rail- 
road repair  shops,  furniture,  flooring  and 
woodeD-ware  factories,  an  ore-crusher  and  a  tie- 
preserving  plant. 

ESCORIAL,  .ska'rinl.  Twcnty-fivr  iiiilo 
from  Madrid,  Spain,  is  an  CDorinoud  building.  '< 
church,  palace  aod  mausoleum,  erected  b}-  (he 
tyrant  PhUip  II  between  1563  and  1584.  to  the 
honor  of  Saint  LawTence,  the  saint  wjio  uu.- 
roasted  an  a  gridiron,  Philip's  soldiers  having 
defeated  the  French  on  Saint  Lawrence's  Day, 
he  decreed  that  this  monument  be  designed  in 
the  form  of  a  gridiron.  The  Kscorial  is  built 
on  a,  barren  hillside,  and  John  L.  Stoddard  says 
of  it,  "There  never  was,  and  I  hope  never  will 
be,    a    gloomier    building."      It 
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many  things  about 
language  t 
primitivi 


B  and  furs,  make  their  homes  prin- 
cipally in  North  America,  in  the  great  snow- 
and-ice  area  witbin  the  Arctic  Circle. 

;  precisely  their  origin,  but 
their  features,  It^cnds  and 
indicate  that  they  are  a 
race  related  to  the  Indians. 
Some  students,  however,  believe  them  to  be  a 
branch  of  the  Mongolian  family  which  mi- 
grated many  centuries  ago  from  Asia  into 
Alaska.  The  name  Eskimo  is  an  Algonquin 
word  meaning  eaters  oj  raw  flesh,  but  they  call 
themselves  Innuit,  meaning  the  people.  Al- 
though they  are  scattered  over  Greenland. 
Alaska,  Labrador,  the  islands  of  the  Arctic 
Ocean  and  parts  of  Asia  bordering  on  the 
Bering  Sea,  the  same  language  is  spoken  by  all 
tbe  different  groups. 

Their  Appeuance  and  Dress.  The  Ee^kimos 
Ue  rather  fat  and  squat  in  build.  They  have 
wide,  ovbJ  faces,  high  cheek  bones,  flat  noses, 
(Uique  eyes,  straight  hair,  jet-black  in  color. 


iiasli.  however,  und  the  olilcr  they 
grow,  the  darker  and  greasier  they  become. 

In  the  intense  cold  of  the  polar  regions  skins 
and  furs  are  needed  for  outdoor  wear  all  the 
year.  Underclothing  and  stockings  are  made 
of  the  fine  skin  of  the  young  reindeer.  The 
children  sometimes  wear  bird-skins  under- 
neath, with  the  warm,  downy  feathers  next  to 
their  bodies.  Trouwrs  of  deer  or  sealskin  arc 
tucked  into  high  boots,  which  are  of  reindeer 
skin  for  winter  wear  and  waterproof  sealskin 
for  Bummer.  Several  fur  jackets  arc  usually 
worn,  the  outer  one  made  with  a  hood.  An 
Eskimo  will  sometimes  wear  an  extra  jacket 
of  hsh-skin,  which  he  has  been  known  to  eat 
in  an  emergency.  Boys  and  girls  are  dreitsed 
alike,  and  there  is  very  little  difference  be- 


i  the 


for  t 


1  and  women,  i 


cept  that  the  woman's  hood  is  larger,  like  a 
long  pocket,  and  she  can  carry  her  baby  tucked 
snugly  away  in  its  warm  folds. 

Their  Unique  Houses.     No  trees  grow  in  the 
far   north,   but   the  aimpVc    d-^feWvw?.   oK   W^; 


Eskimo  serves  even  better  thau  a  houH>  of 
wood  to  keep  out  the  cold.  It  is  a  snow  house, 
called  &a  igloo — the  Innuit  word  for  koute — 


ESKIMO  CHILDREN 
The  boy  at  the  left  and  the  girl  at  the  rixht 
lire  clothed  practically  alike  from  head  to  toot. 

and  it  forma  an  important  chapter  in  the  story 
of  how  man  is  able  to  triumph  over  nature. 
To  build  it  the  Eskimo  firet  saws  thick  blocks 
of  snow  out  of  a  deep,  solid  drift,  taking  the 
circular  hollow  thus  made  as  the  main  room 
of  the  house.  Then  the  blocks,  with  snow  for 
cement,  are  placed  in  spiral  fashion  to  form 
the  walls.  This  results  in  a  low,  domed  hut, 
partly  underground,  looking  something  like 
a  bee-hive  (see  illustration).  It  is  entered  by 
a  long,  luirTow  tunnel,  so  low  that  the  family 
must  crawl  through  on  hands  and  knees.  Off 
this  passage  arc  the  storerooms.  Light  filters 
in  through  the  snow  walls  of  the  igloo,  but 
B  there  is  a  window,  with  a  thin  sheet 


A  WINTER  HOME 

of  ice  instead  of  glass.    Air  is  admitted  through 
!i  hole  III  the  lop  of  the  dome  and  through 
the  chinks  botwecn  the  blocks. 
Id  Alaska  one  often  sees  permanent  winter 


houses  built  of  driftwood,  wbaleribe.  Rtoncn 
and  turf,  banked  with  snow,  but  these  mate- 
rials are  not  available  in  all  parts  of  the 
Eskimo  country.  In  the  spring  they  become 
too  damp  for  use  and  are  deserted  until  the 

The  Eskimo  has  no  stove  such  hs  uc  know. 
but  he  has  a  vcrj-  wonderful  lamp  that  givcN 
a  good  dciil  of  hciit  us  ttTll  ».■;  light.  Upon 
this  lamp  depends  the  family'^<  comfort  through 
the  long  winter  night,  lasting  alnioet  six  monthii. 
It  is  usually  made  of  soapstonc,  in  the  shopf 
of  a  clam  shell,  has  a  wick  of  mo»i.  and  bumf 
oil  obtained  from  the  blubber  of  the  seal.  In 
the  summer  the  blubber  is  chewed  to  extract 
the  oil,  and  in  the  winter  it  is  frozen  and 
beaten  for  the  same  purpose.  The  lamp,  burn- 
ing without  smoke,  makes  the  igloo  so  warm 
(hat  very  little  clothing  is  needed;  indeed, 
the  beat  is  great  enough  to  melt  the  snow 
walls,  which  are  generally  lined  with  skin  in 
order  to  protect  the  inmates  from  the  dripping. 
When  the  summer  comes  and  the  snow  bouse 


lNTt:RIOH  OF  WINTER 


is  no  longer  inhabitable,  that  same  akin  will 
be  used  for  the  family  tent,  for  during  Uw 
summer  season  the  Eskimos  keep  moving  from 
place  to  place,  hunting  game.  The  fumishin^ 
of  the  igloo  arc  of  the  simplest  kind,  conaiBt- 
ing  mainly  of  a  long  bench  used  both  for 
lounging  and  sleeping,  with  whalebone  dishes 
and  knives,  cups,  bottles  and  baskets  of  seal- 
Mkin  and  other  primitive  utensils. 

What  They  Eat.  The  "little  frosty  Edcimo," 
as  I  he  poet  Stevenson  calls  him,  is  not  ''fed  (m 
proper  meat."  but  gets  plump  and  strong — 
and  greasy — on  a  steady  diet  of  fat  and  oil. 
In  winter  the  flesh  of  seal  or  whale  forma  the 
chief  dish,  with  a  very  little  of  the  precious 
blubber  or  fat,  that  also  provides  light  sad 
fuel.  The  menu  is  sometimes  varied  by  walrus 
or  narwhal.  It  is  this  fatty  food  which  en- 
ables him  to  endure  the  severe  cold,  for  fat 
is  a  great  beat-maker  for  the  body.  In  mnn- 
mer  the  hunters  travel  long  diitWKM  to  find 
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bear,  deer,  foxes,  hares  and  birds;  some  of 
these  delicacies  are  stored  away  for  the  win- 
ter. Occasionally  the  meat  is  cooked  over 
the  lamp,  but  more  often  it*  is  eaten  raw. 
Eskimos  have  enormous  appetites,  and  it  is 
said  that  two  of  them  can  easily  consume  a 
small  seal  in  one  meal. 

How  They  Travel.  The  dog  is  the  Eskimo's 
horse,  and  the  sledge  is  his  moving  van,  fam- 
ily carriage,  automobile  and  railway  train.  It 
can  be  used  all  the  year  except  in  Southern 
Greenland.  Driftwood,  when  it  can  be  ob- 
tained, makes  the  runners,  which  are  connected 
by  bone  or  ivory  bars  tied  with  rawhide.  How- 
ever, if  you  were  to  go  to  Eskimo-land  you 
would  see  many  strange  substitutes  used  in 
sledge-making;  for  instance,  rolls  of  skins 
sewed  in  a  bag  which  is  frozen  into  the  right 
shape,  or  packs  of  fish,  and  even  blocks  of  ice 
for  the  body,  with  frozen  fish  for  runners  and 
the  spreading  antlers  of  a  deer  for  a  back  rest. 
Four  or  eight  strong,  well-trained  dogs  are 
harnessed  to  the  sledge  with  rawhide  and  are 
governed  by  a  whip  with  a  ver>'  long  lash  which 
the  driver  uses  with  great  dexterity.  Those 
who  have  read  Jack  London's  The  Call  of  the 
Wild  have  a  fine  word-picture  explaining  how 
the  teams  arc  managed  and  how  careful  the 
driver  must  be  to  keep  perfect  discipline.  If 
one  dog  bites  his  neighbor,  the  second  dog 
takes  revenge  by  biting  the  one  next  to  him, 
and  so  on  through  the  whole  pack,  until  there 
is  a  general  fight  which  is  likely  to  result  in 
injured  dogs  and  tangled  harness. 

Snowshoes  are  a  great  help  in  overland 
travel.  For  travel  by  water  the  Eskimo  has 
the  kayak,  or  fishing  boat,  and  the  umiak,  or 
family  boat,  sometimes  called  the  woman's 
boat.    The  kayak  is  a  very  light  canoe  made 


TWO  FORMS  OF  THE  KAYAK 

of  skin  stretched  over  a  frame  of  bone  or 
wooden  ribs.  It  is  often  as  long  as  twenty 
feet,  but  never  more  than  twenty  inches  in 
width.  The  round  opening  in  the  middle 
where  the  paddler  sits  has  a  sort  of  cuff  which 
he  can  button  around  him  to  make  the  boat 
absolutely  water-tight  (see  illustration).  When 
a  boy  is  ten  years  old  he  is  taught  to  use  the 
kayak,  and  he  learns  to  handle  it  with  mar- 
velous skill,  often  capsizing  it  on  purpose  in 


order  that  the  bottom  may  take  the  shock 
of  a  heavy  wave,  and  then  quickly  righting  it 
again.  The  umiak  is  large  enough  to  hold 
the  entire  family  and  all  the  household  be- 
longings. It  is  flat-bottomed  and  has  a  sail 
as  well  as  paddles. 

Occupations  and  Amusements.  The  Eskimo 
must  fish  and  hunt  very  diligently  in  order  to 
keep  himself  and  his  family  supplied  with 
food,  clothing  and  the  materials  required  for 
their  implements.  He  uses  the  spear  and  the 
harpoon  for  killing  polar  bears,  seals  and 
whales,  and  for  land  game  sometimes  a  mod- 
em rifle  is  employed.  In  Greenland  and 
Alaska  the  Eskimos  engage  in  trade  with  the 
whites,  selling  skins,  ivory,  whalebone  and 
eiderdown. 

They  are  a  fun-loving  people,  fond  of  music, 
story-telling  and  games.  One  of  their  favor- 
ite pastimes  somewhat  resembles  football,  and 
other  popular  games  are  throwing  stones  at  a 
target,  card-playing,  wrestling,  tossing  a  per- 
forated bar  and  catching  it  on  an  ivory  point, 
racing,  and  the  like.  The  children  have  plenty 
of  sport  with  tobogganing,  hockey,  snow-shoe- 
ing and  snowballing,  and  they  ''play  dog"  with 
their  small  sledges  and  deerskin  reins,  just  as 
other  little  boys  and  girls  "play  horse." 

Character,  Religion,  Government.  Mission- 
aries have  brought  a  great  number  of  Eskimos 
into  the  Christian  faith,  but  those  who  have 
not  been  converted  still  worship  the  "whale- 
spirit,"  and  believe  in  the  sea-demons  which 
figure  in  their  folk-tales,  and  in  the  power  of 
the  "medicine-men"  to  keep  them  under  con- 
trol. They  are  extremely  peaceful  in  dispo- 
sition, always  good-natured,  kind  and  hos- 
pitable, readily  sharing  their  goods  with  one 
another.  Although  they  live  in  small  groups 
or  villages,  there  is  no  central  government  of 
any  kind,  the  only  rule  being  that  of  the  fam- 
ily. There  is  great  good-feeling  among  the 
different  groups,  and  no  one  has  ever  heard 
of  one  village  making  war  upon  another. 

The  Eskimo  race  is  apparently  dying  out, 
and  to-day  there  are  fewer  than  30,000  in  ex- 
istence. This  is  due  largely  to  their  ignorance 
of  hygiene,  and  the  introduction  of  contagious 
diseases  by  white  visitors,  which  make  it  a 
rare  thing  for  an  Eskimo  to  live  to  an  age 
of  more  than  sixty  years.  lj. 

Consult  Stefansson's  My  Life  with  the  Eaki' 
mo8 :  Nan.sen's  Eskimo  Life;  Murdock's  "The 
Point  Barrow  Eskimo,"  in  Ninth  Ajtnual  Report 
of  the  Bureau  of  Ethnology,  published  for  the 
Smithsonian  Institution.  The  latter  Is  a  govern- 
ment document. 


ESKIHO  DOG  TO: 

Relaled  SnbJ*ela      The   reader   who   In   Inter 
eited  In  the  BskimoH    their  home  countries  and 
Ihelr  mode  of  thing    will  And  helpful   material 
In  the  follonlns  articles  In  these  volumes 
Alaska  Indlann  American 

Aleutian  Inlands  I^brador 

Aleuts  Seal 

Greenland  Whale 

ESEIHO  DOG,  the  bciist  of  burden  of  the 
\rctic  regions,  a.  strong  and  fierce  member  of 
the  dop  family,  descended  from  the  »oif  It 
IS  usually  yellow  or  hgbt  gray  in  color    with 


ESKIMO  r>00 
in  oiiltr  cu^enog  of  long  hair  and  ivootly  fur 
beneath  The  pointed  muzzle  pricked  ears 
and  bll^h^  tail  gi\e  it  a  \ery  wolflike  appear 
ance  It  is  ca^ib  tramed  to  hunt  ind  to  draw 
ijteigh.4  cuming  bea\y  loads  The  Eskimos 
usual! >  harD(.-<8  from  four  to  eight  doga 
ibreast  and  under  fai  orubk  Londitiona  these 
animnls  Mill  tia\el  Bixt>  miles  .1  da>.  In  Alaska 
it  is  customary  to  harness  these  dogs,  which 
Ihe  white  men  call  "huskies,"  in  single  file, 
usually  five  or  ii\  in  a  team;  often  they  are 
hiirnessed  two  abreast.  In  Labrador,  aix.  nine 
()i*  twelve  dugs  are  u.-^'d  for  each  sleigh,  usu- 
ally harnessed  three  abreast.  The  value  of  an 
Kskinio  dog  \uries  considerably,  ranging  from 
$10  or  Sid  to  us  much  as  $50  or  even  more, 
aeeording  to  strength,  training  and  disposi- 
tion. Eskimos  feed  their  dogs  almost  entirely 
nil  fifli  and  retusf.  but  dogs  employed  by 
nhiir  men  occasionally  get  boiled  meal. 


8  BSPBRAHTO 

The  dogs  are  not  affectionate  and  need  to 
be  carefully  watched  A  man  walking  upr^ht 
would  not  be  attacked  unlesB  the  dogs  were 
at  the  extremity  of  hunger  but  a  fall  in  the 
snow,  putting  him  at  a  disad\antage,  mi^l 


ON  A  LONG 


cause  the  animals  to  attack  him  Those  wbo 
ha\c  knowledge  of  the  habits  of  these  dopi 
state  that  they  should  alnavs  be  kept  witbiu 
eight  of  the  dri\er  and  within  reach  of  a 
slout  hide  whip  The  Eskimo  dog  has  shorl 
legs    which   make    it   appear  smaller  than  it 

ESPAB  TO,  a  fiber  grass  extcosivel}  tued 
in  Europe  in  the  manufacture  of  paper  It 
grows  chiefly  in  Spam  and  Northern  Afnc* 
although  small  quantities  are  found  in  dry 
places  m  the  United  States  from  New  Englwwl 
we^  to  Wisconsin  The  expense  of  cleuuV 
it  and  the  cost  of  transportation  make  its  uk 
impractical  in  America  This  grass  vim 
green,  is  also  used  id  the  manufacture  of  cord- 
age matting  and  similar  articles  Cables  <if 
esparto  grass  are  used  in  the  Spanish  navy 
us  the\  are  light  and  will  float  on  the  nler 

Esparto  gross  resembles  feather  grass  It 
grous  three  ur  four  feet  high,  in  clusters  from 
two  to  ten  feet  in  circumference  The  stem* 
arc  hairy,  the  lea\es  are  gra\  green  and  thW 
grow  SIX  inches  to  three  feet  in  length 

ESPERANTO,  cs  per ahn' toh,  a  langu* 
deiised  by  Dr  Zamenhof  of  Warsaw,  inteBtfcd 
to  acne  as  a  world  language  Under  the  **■ 
sumcd  name  of  Dr.  Esperanto,  the  origto«t<» 
of  (he  language  published  his  first  paopv^ 
on  the  subject  in  1887;  from  this  the  UDgu*P 
lakes  its  name.  The  alphabet  consists  0'" 
letters,  5  vowels  (vokaloj)  and  23  codsoW* 
(konsooantoj): 

A  a.  Bb.  Cc,  ftc.  Dd.  Be.  Ff,  G«.  OI.*^ 
H."!!,  II.  J],  jj.  Kk.  LI,  Mm.  Nn.  Oft  P^ 
Rr,  H«.  Sh,  Tt,  Uu,  Gu.  Vv,  Zt 

The  vocabulary  is  formed  by  using  fii*  ^ 
root  words  which  are  common  to  all  tlx  P^ 
cipal  European  languages;  then  those  iW  ""^ 
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all  but  one,  then  those  that  are 
all  but  two,  etc.  To  show  the 
which  words  are  formed  in  Esper- 
amenhof  gives,  as  an  illustration. 
•aiino,  which  in  reality  consists  of 
,  frat,  in,  o.  Frat  gives  the  idea  of 
;  of  one's  parents;  in,  the  idea  of 
sex,  and  o,  the  idea  of  existence 
thing),  hence  a  noun.  These  three 
ned  in  Esperanto  make  jralino,  a 
B    first    and    last    make    frato,    a 

imar  is  very  simple.  By  means  of 
•prepared    system    of    prefixes    and 

vocabulary  may  be  extended  to 
inlimited  degree;  thus  facile  means 
facile,  with  difficulty;  dekatrc,  on 
naldekstren,  to  the  left:  A  great 
s  and  magazines  have  been  pub- 
'^peranto.  The  English-Esperanto 
8  founded  by  Mr.  H.  Bolingbroke 
November,  1903;  this  was  followed 

The  British  Eaperantist,  which  is 

organ  of  the  British  Esperanto 
There  is  ahso  an  American  Es- 
ociation,  and  the  Esperanto  Society 
is  been  formed.  Other  languages 
with  Esperanto  for  place  as  an 
il  language  arc  Volapiik,  Idiom, 
d  Bolak,  but  none  of  these  has 
eable  gains  in  a  number  of  years, 
re  is  a  revival  of  interest  in  it, 
ind  Volapiik,  its  most  notable  com- 

favor,  will   fail   of   their  purpose. 

K.  M.R.T. 

ILT,  cs'kwemalt,  a  city  in  Brit- 
bia,    on    Vancouver    Island,    three 

of  Victoria,  with  which  it  is  con- 
the  British  Columbia  Electric  and 
an  Pacific  railways.  It  is  also  on 
lalt  &   Nanaimo   Railway.     Esqui- 

known  as  the  only  Canadian  naval 
ic  Pacific  coast;  it  has  a  graving 
epair  yards.     It  is  also  an  impor- 

for  shipbuilding  and  salmon  can- 
jimalt  was  incorporated  as  a  city 
ber    1.    1912.     Population    in    1916, 

(J.H.P. 

es'a,^  literary  composition  on  some 
lect,  usually  shorter  and  less  formal 
ttise,  more  loosely  constructed  than 
less  argumentative  than  a  thesis, 
limited  in  scope  than  a  biography 
"It  does  not  pursue  its  theme 
ter,  but  goes  hither  and  thither  like 
find  material  for  its  nest,  or  a  bee 


to  get  honey  for  its  comb,"  is  one  writer's 
characterization  of  it.  According  to  their 
material,  essays  can  be  grouped  as  historical, 
political,  critical,  scientific  or  personal. 

Of  the  latter  type  are  the  essays  of  Michel 
Montaigne,  the  French  writer  who  developed 
this  form  of  literature.  Unlike  the  novel,  the 
drama  or  the  epic,  the  essay  sprang  into  be- 
ing without  passing  through  a  long  process  of 
evolution,  for  it  came  in  finished  form  from 
Montaignes  pen.  His  essays  are  chatty,  in- 
formal and  rambling,  and  he  used  the  con- 
versational method  freely.  Informal  and  inti- 
mate, too,  are  the  essays  of  Francis  Bacon, 
the  next  great  essayist  after  Montaigne. 
Bacon,  however,  put  plenty  of  substance  into 
his  essays;  he  gave  them  solidity,  and  through 
them  endeavored  to  advise  and  to  impart 
information. 

Essays  constitute  an  important  part  of  writ- 
ten English  literature.  Notable  among  these 
are  the  papers  of  Steele  and  Addison  in  the 
Tatler  and  the  Spectator;  Charles  Lamb's 
Essays  of  Elia;  Macalay's  Milton;  Carlyle's 
Bums;  Matthew  Arnold's  Sweetness  and 
Light;  Ruskin's  Sesame  and  Lilies  (a  collec- 
tion of  essays) ;  and  the  essays  of  Huxley, 
Newman,  Hazlitt,  De  Quincey,  Robert  Louis 
Stevenson  and  George  E.  Saintsbury. 

Among  American  essayists,  Emerson  is  the 
most  eminent;  probably  his  best-known  essay 
is  Self-Reliance.  Others  who  have  won  honor 
in  this  field  are  Irving,  Lowell,  Holmes, 
Thoreau,  George  W.  Curtis,  William  Dean 
Howells,  Hamilton  Wright  Mabie,  Samuel  M. 
Crothers  and  Agnes  Repplier. 

The  following  essay,  by  Francis  Bacon,  is 
representative  of  the  best  work  of  that  author, 
and  is  an  example  of  what  an  essay  should  be: 

Of  Studlen 

Studies  serve  for  delight,  for  ornament,  and 
for  ability.  Their  chief  use  for  delight  is  in  pri- 
vateness  and  retiring: ;  for  ornament,  is  in  dis- 
course ;  and  for  ability,  is  In  the  judgrment  and 
disposition  of  business ;  for  expert  men  can  exe- 
cute, and  perhap.s  judge  of  particulars,  one  by 
one,  but  the  general  coun.sels,  and  the  plots  and 
marshaling  of  affairs,  come  be.st  from  those  that 
are  learned. 

To  spend  too  much  time  in  studios,  is  sloth;  to 
use  them  too  much  for  ornament,  is  affectation  ; 
to  make  judgment  wholly  by  tlieir  rules,  is  the 
humor  of  a  scholar ;  they  perfect  nature,  and  are 
perfected  by  experience ;  for  natural  abilities  are 
like  natural  plants,  that  need  pruning  by  study, 
and  studies  themselves  do  give  forth  directions 
too  much  at  large,  except  they  be  bounded  in  by 
experience.  Crafty  men  contemn  .studies,  8in\\>\« 
men  admire  them,  and  wise  ttv^w  wae  x\\«\xv%  lov 
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they  teach  not  their  own  use;  but  that  l8  a  wis- 
dom without  them,  and  above  them,  won  by  ob- 
servation. 

Read  not  to  contradict  and  confute,  nor  to  be- 
lieve and  take  for  panted,  nor  to  And  talk  and 
discourse,  but  to  weigh  and  consider.  Some 
books  are  to  be  tasted,  others  to  be  swallowed, 
and  some  few  to  be  chewed  and  digested ;  that 
Is,  some  books  are  to  be  read  only  In  parts; 
others  to  be  read  but  not  curiously;  and  some 
few  to  be  read  wholly,  and  with  diligence  and 
attention.  Some  books  also  may  be  read  by 
deputy,  and  extracts  made  of  them  by  others ; 
but  that  would  be  only  In  the  leas  Important  ar- 
guments and  the  meaner  sort  of  books;  else  dis- 
tilled books  are,  like  common  distilled  waters, 
flashy  things.  Reading  maketh  a  full  man :  con- 
ference a  ready  man ;  and  writing  an  exact 
man ;  and,  therefore.  If  a  man  write  little,  he  had 
need  have  a  great  memory ;  If  he  confer  little,  he 
had  need  have  a  present  wit:  and  if  he  read 
little,  he  had  need  have  much  cunning,  to  seem 
to  know  that  he  doth  not. 

Histories  make  men  wise ;  poets,  witty ;  the 
mathematics,  subtile;  natural  philosophy,  deep: 
moral,  grave ;  logic  and  rhetoric,  able  to  con- 
tend ;  nay,  there  la  no  stand  or  impediment  In 
the  wit.  but  may  be  wrought  out  by  fit  studies: 
like  as  diseases  of  the  body  may  have  appropri- 
ate exercises ;  howling  Is  good  for  the  stone  and 
reins,  shooting  for  the  lungs  and  breast,  gentle 
walking  for  the  stomach,  riding  for  the  head, 
and  the  like;  so  If  a  man's  wit  be  wandering, 
let  him  study  the  mathematics ;  for  In  demon- 
strations if  his  wit  be  called  away  never  so 
little,  he  must  begin  again ;  If  his  wit  be  not 
apt  to  distinguish  or  And  differences,  let  him 
study  the  schoolmen :  If  he  be  not  apt  to  beat 
over  matters,  and  to  call  up  one  thing  to  prove 
and  Illustrate  another,  let  him  study  the  law- 
yers* cases :  so  every  defect  of  the  mind  may 
have  a  apei'lal  receipt. 

'  ESSEN,  La'en,  the  home  of  the  great  Krupp 
gun  works,  the  greatest  headquarters  for  the 
manufacture  of  war  munitions  in  the  world. 
The  town  is  in  Rhenish  Prussia,  Germany, 
northeast  of  Dusseldorf,  in  the  midst  of  a 
rich  coal  and  iron  district.  Essen  grew  from 
about  9,000  people,  in  1849,  to  over  450,000 
in  1915,  the  greater  part  of  this  increase  being 
due  to  the  development  of  the  Krupp  indus- 
tries. Over  150,000  people  are  dependent  upon 
the  steel  industry  alone  for  a  livelihood.  In 
addition  to  cannon  and  military'  machinery  of 
all  kinds,  the  Krupps  manufacture  railway 
equipment,  motor  cars  and  otht»r  steel  prod- 
ucts. 

Tlie  idea  of  an  indu.strial  community  was 
conceived  by  Alfred  Krupp  in  1848.  In  its 
present  numerous  labor  colonies,  Essen  rep- 
resents a  model  industrial  center  where  30,000 
persons  are  housed  under  ideal  conditions  and 
enjoy  many  social  advantages  given  to  few 
workmen  in  ordinary  industrial  communities. 


It  is  a  national  institution  in  private  hands, 
and  Bertha  Krupp,  daughter  of  the  founder, 
now  Bertha  Krupp  von  Bohlen,  who  is  at  its 
head,  is  the  richest  woman  in  the  world.  The 
stock  valuation  of  the  company  is  over  sixty 
million  dollars.  There  are  fifteen  subsidiary 
companies,  and  at  least  five  hundred  branches 
in  Germany  and  other  parts  of  Europe.  Al- 
though the  industrial  activity  of  Eescn  is 
recent,  the  toi/vn  dates  from  the  foundation 
of  the  Benedictine  nunnery  in  873.  Sec 
Krupp,  Friedrich  Alfred. 

ESTATE,  es  tate' ,  a  legal  term,  used  particu- 
larly in  relation  to  land,  indicating  the  nature 
of  the  right  and  the  extent  of  interest  which 
a  person  has  in  the  land  he  possesses.  This 
term  arises  from  the  fact  that  under  the  feu- 
dal, system  (which  see)  the  ownership  of  all 
land  was  vested  in  the  king,  and  all  private 
holders  of  land  were  his  tenants.  The  inter- 
est a  tenant  held  in  the  land  was  called  his 
estate,  that  is,  his  status  in  reference  to  it, 
and  this  was  always  less  than  absolute  own- 
ership. 

The  chief  division  of  estates  is  into  estates 
of  freehold  and  estates  not  of  freehold.  There 
are  three  principal  kinds  of  freehold  estates: 
The  fee  simple  constitutes  an  absojute  owner- 
ship, without   any   restrictions   whatever,   the 
owner  having  the  right  to  dispose  of  the  land 
as  he  pleases.    The  fee  tail  is  a  freehold  under 
>yhich  the  owner  can  bequeath  his  estate  only 
to  some  specified  group  of  his  descendants,  as 
male  heirs,  for  instance.    In  America  this  is 
practically    unknown.     The   life   estate  gives 
the  possessor  an  interest  in  the  land  or  prop- 
erty  during   his   life-time    only.    The   estates 
which  are  not  freeholds  are  various  forms  o( 
tenancies,  the  difference  usually  being  in  the 
period    over    which     the     contract    extends, 
whether  for  years,  for  life   or  from  year  to 
year. 

ES'TEVAN,  a  town  in  Saskatchewan, 
founded  in  1902  and  named  for  Miss  Esther 
Van  Home,  daughter  of  Sir  William  C.  Van 
Home.  Estevan  is  in  the  southeast  part  of 
the  province,  ten  miles  north  of  the  interna- 
tional boundar\',  145  miles  southeast  of  Moose 
Jaw  and  291  miles  west  of  Winnipeg.  K  ^ 
on  the  Souris  River,  which  is  not  navigaWc» 
and  on  the  Soo  line  of  the  Canadian  P»^ 
Railway,  and  is  the  terminus  of  the  Bstevao 
branch  of  the  Canadian  Northern  Raihwy*  *^ 
is  the  center  of  the  lignite  coal  area  of  ^^  ■ 
Saskatchewan,  and  as  the  region  gro«B  ^ 
town  will  doubtless  keep  pace  with  it.  C* 
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mining  and  brick  and  tile  making  are  the  only 
industries  of  significance,  but  there  are  also 
a  number  of  distributors  of  implements  and 
other  materials  required  in  the  neighborhood. 
The  local  Dominion  building,  completed  in 
1909,  and  the  collegiate  institute,  erected  in 
1914  at  a  cost  of  $65,000,  are  noteworthy 
structures.  The  town  owns  and  operates  its 
water,  sewer  and  electric  light  systems.  It  is 
the  center  of  a  judicial  district.  Population 
in  1911,  1,981;  in  1916,  2,140.  p.cj). 

ESTHER,  es'ier,  the  central  figure  in  one 
of  the  world's  most  beautiful  stories,  a  comely 
Jewish  maiden,  who  became  the  wife  of  the 
despotic  Persian  king,  Ahasuerus,  and  saved 
all  her  nation  from  destruction.  The  tale  is 
found  in  the  book  of  Esther  (see  below). 
When  Esther  was  left  an  orphan,  her  cousin 
Mordecai  took  her  under  his  protection  and 
trained  her  until  the  time  when  the  king,  who 
had  divorced  Vashti,  sought  a  new  queen;  then 
she  was  chosen  for  the  high  honor.  It  was 
not  known  at  the  time  that  she  was  a  Jewess, 
but  later  when  Haman,  who  had  become  the 
royal  favorite,  sought  to  destroy  all  the  Jews, 
she  revealed  her  nationality  to  the  king  and 
pleaded  so  successfully  for  her  people  that  the 
plotter  Haman  was  hanged  on  the  gallows 
he  had  prepared  for  the  Jews. 

The  Book  of  Esther,  the  la.st  of  the  historical 
books  of  the  Old  Testament,  written  about 
425  B.C.,  gives  the  life  of  the  beautiful  queen 
whose  name  it  bears.  Its  authorship  is  un- 
known, and  some  have  opposed  including  it 
in  the  Bible,  because  the  name  of  God  does 
not  appear  in  it.  The  great  lesson  in  the 
book  is  the  overruling  power  of  Providence. 
The  strongest  argument  for  the  fact  that  the 
story  of  Esther  is  true  lies  in  the  feast  of 
Purim,  which  is  still  observed  by  the  Jews 
to  celebrate  the  saving  of  the  nation  from 
destruction  at  the  time  of  Esther. 

ESTHETICS,  es  thet'iks,  from  a  Greek  word 
meaning  perceptive,  was  applied  by  the  Ger- 
man philosopher  Hegel,  early  in  the  nine- 
teenth century,  to  a  science  of  fine  arts  which 
he  had  worked  out.  Since  his  time  the  term 
has  been  in  general  use  to  designate  the  phi- 
losophy of  the  beautiful  in  nature  or  in  art. 
Though  the  ancient  Greeks  did  not  think  of 
esthetics  as  a  separate  branch  of  learning,  this 
philosophy  began  with  their  early  specula^ 
tions  on  the  nature  of  beauty.  Socrates  taught 
that  beauty  and  usefulness  were  one  and  the 
«ame  thing,  and  that  art  was  simply  an  imi- 
laticm  of  nature. 
131 


Many  theories  are  now  held  concerning  the 
nature  of  art  and  beauty.  One  school  con- 
siders that  the  great  works  of  art  form  the 
standards  of  beauty;  another,  that  the  most 
perfect  elements  of  beauty  are  to  be  found 
in  the  works  of  nature.  In  some  systems  of 
psychology  the  feelings  are  classified  as 
esthetic  (feelings  of  beauty),  ethical,  social 
and  religious,  esthetic  being  further  classified 
as  elementary  and  higher.  To  the  former  be- 
longs the  love  of  color,  tone,  line  and  form; 
to  the  latter,  the  appreciation  of  painting, 
sculpture  and  the  other  fine  arts. 

ETCH'ING,  a  process  of  engraving  metal 
plates  by  means  of  an  acid.  In  ordinary  line- 
engraving  (see  Engraving)  the  lines  of  the 
design  are  literally  ploughed  into  the  plate  by 
force.  In  etching,  on  the  contrary,  the  design 
is  lightly  drawn  or  scratched  on  the  surface  of 
the  plate,  and  is  then  deepened  to  the  desired 
degree  by  the  use  of  acids. 

The  word  etching  is  a  form  of  the  Dutch 
word  essen,  which  means  to  eat,  for  in  etching 
the  acid  eats  away  the  copper.  The  plate  is 
first  cleaned  thoroughly,  and  is  then  covered 
with  an  etching  ground.  This  ground  may  be 
made  in  several  ways,  but  is  usually  a  composi- 
tion of  wax,  gum-arabic  and  bitumen.  When 
applied  evenly  to  the  surface  of  the  plate,  this 
ground  protects  it  from  the  action  of  the  acid, 
except  at  those  points  at  which  the  etcher's 
needle  has  cut  through  it. 

The  design  or  drawing  may  be  traced,  or  it 
may  be  drawn  directly  on  the  plate;  in  the 
latter  case  it  is  usually  called  a  painter  etching, 
because  the  etcher  is  drawing  on  his  plate  as 
the  painter  does  on  his  canvas.  To  draw  the 
design  in  the  wax  most  etchers  use  needles  of 
varying  sizes,  but  any  sharp  instrument  will 
do,  and  Turner,  the  great  painter,  engraver  and 
etcher,  actually  used  the  prong  of  an  old  steel 
fork.  The  needle  scrapes  away  the  etching 
ground  and  leaves  a  bare  copper  surface,  into 
which  the  acid  bites. 

The  biting  was  formerly  done  with  nitrous 
acid,  but  a  mixture  of  hydrochloric  acid  and 
chlorate  of  potash  is  now  more  commonly  used. 
To  get  lines  of  different  depth  and  heaviness 
it  is  necessary  to  give  the  plate  several  baths 
in  the  acid.  Any  lines  which  are  already  deep 
enough  can  be  stopped  out,  that  is,  covered 
with  a  varnish  or  etching  ground  which  keeps 
out  the  acid  while  the  remaining  lines  are 
being  deepened. 

As  explained  in  the  article  Engraving,  etch- 
ing has  Ibng  been  recognized  as  a  le^itvocAX^ 
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field  for  great  artists.  Many  of  the  greatest 
painters  have  done  original  etching,  or  have 
reproduced  their  own  works.  Rembrandt  is 
generally  regarded  as  the  father  of  etching, 
and  in  the  estimation  of  most  artists  he  is  the 
greatest  etcher  who  has  ever  lived.  Ostade, 
Ruysdael,  Paul  Potter  and  Van  Dyck  are  only 
a  few  of  the  many  other  Dutch  painters  who 
were  also  great  etchers.  Of  modem  etchers 
who  stand  in  the  first  rank  the  world  recognizes 
Sir  Seymour  Haden,  Whistler,  Bracquemond, 
Mcryon,  Anders  Zom,  David  Y.  Cameron, 
Frank  Brangwyn  and  Joseph  Pennell.    w.f.z. 

ETH'ELRED  U  (7968-1016),  an  English  king 
known  as  The  Unready  because  of  his  inability 
to  accept  rede,  or  counsel.  He  spent  most  of 
his  reign  repelling  the  repeated  attacks  of  the 
Danes,  relying  more  on  money  payments  than 
on  arms.  In  1002  he  ordered  the  murder  of 
every  Dane  in  England,  and  from  then  on  the 
hostility  of  Sweyn,  king  of  Denmark,  was  al- 
most unceasing.  In  1013  Ethelred  was  obliged 
to  flee  to  Normandy,  the  home  of  his  wife, 
Emma.  The  next  year,  upon  the  death  of 
Sweyn,  he  was  recalled  to  his  former  kingdom. 
He  died  in  London  while  preparing  to  resist 
another  Danish  invasion  led  by  Canute,  son  of 
Sweyn.  One  of  Ethelred 's  sons  was  Edward 
the  Confessor. 

ETHELWULF,  eth'elwoolf  (  ?  -858),  the 
father  of  Alfred  the  Great.  During  the  life- 
time of  his  father,  Egbert,  he  was  king  of  Kent, 
Essex  and  Sussex,  but  in  839  he  inherited  the 
crown  of  Wessex  and  gave  the  subordinate 
dominions  to  his  son  Ethelstan.  To  repel  the 
repeated  ravages  of  the  Danes  he  appointed 
officers  to  organize  each  of  the  maritime  dis- 
tricts, but  during  his  reign  the  invaders  twice 
reached  London.  In  856,  on  his  return  from  a 
pilgrimage  to  Rome,  Ethelwulf  found  that  his 
son  Ethelbald  had  usurped  his  throne.  Instead 
of  inspiring  a  civil  war,  Ethelwulf  resigned  his 
rule  over  Wessex  and  took,  instead,  the  king- 
dom which  he  had  first  governed. 

E'THER.  We  are  all  familiar  with  the  in- 
candescent electric  lamp,  which  consists  of  a 
carbon  filament  contained  in  a  glass  bulb  from 
which  the  air  has  been  removed.  We  know 
that  such  a  lamp  also  radiates  heat,  so  there 
must  he  some  substance  present  in  which  heat 
waves  can  travel.  We  also  know  that  we 
receive  light  and  heat  from  the  sun,  although 
with  the  exception  of  the  thin  envelope  of  air 
the  space  between  the  earth  and  the  sun  seems 
to  be  absohitely  empty.  Light  and  heat  are 
forms  of  energy,  and  we  cannot  conceive  that 


energy  can  be  transferred  from  one  place  to 
another  unless  it  is  transmitted  by  or  through 
some  medium.  Scientists  have  therefore  as- 
sumed that  the  seemingly  empty  spaces  in  the 
universe  are  filled  with  a  substance  through 
which  energy  can  travel.  This  substance  or 
medium  has  been  named  ether. 

Men  of  science  have  devoted  much  time  and 
research  to  the  study  of  ether,  but  up  to  the 
present  we  know  very  little  about  the  nature 
of  this  substance  or  of  its  properties.  This 
is  not  surprising,  for  this  study  is  connected 
with  the  most  delicate  and  abstract  problems 
in  physics,  such  as  the  constitution  of  matter, 
the  wonderful  power  known  as  electricity,  and 
other  fascinating  subjects  which  the  mind  of 
man  in  its  desire  to  discover  the  secrets  of 
nature  is  constantly  pursuing.  For  the  present 
let  us  be  satisfied  to  know  that  ether  is  the 
substance  that  fills  the  immeasurable  spaces 
of  the  universe  which  separate  the  heavenly 
bodies  and  that  it  permeates  even  the  smallest 
particles  into  which  matter  can  be  divided. 

ETHER,  a  colorless,  sweet-smelling  liquid, 
whose  fumes  produce  insensibility  so  complete 
that  under  its  influence  major  surgical  oper- 
ations are  performed  (see  Anesthetic).  An 
American  dentist,  William  Thomas  Green  Mor- 
ton, was  the  first  to  use  it  regularly  as  an 
anesthetic.  After  applying  ether  in  a  number 
of  minor  operations  and  in  many  experiments 
on  animals,  he  made  its  value  known  to  the 
public  in  1846. 

The  chemical  name  of  ether  is  ethyl-ether. 
Ether  is  obtained  as  the  result  of  the  action 
of  sulphuric  acid  upon  alcohol.  It  is  some- 
times used  as  a  local  anesthetic,  producing  in- 
tense cold  when  evaporated;  if  injected  under 
the  skin  it  acts  rapidly  as  a  stimulant  on  the 
heart  and  respiration,  and  is  valuable  in  cases 
of  fainting.  Ether  is  considered  a  safer  anes- 
thetic than  chloroform,  and  is  used  extensively 
in  surgery.  It  is  liable,  however,  to  have  an 
irritating  effect  on  the  kidneys,  and  to  stimulate 
bronchial  trouble;  otherwise,  it«  administra- 
tion is  not  attended  with  danger,  unless  the 
patient  has  a  weak  heart. 

Disagreeable  after-effects,  especially  severe 
nausea,  have  long  been  associated  with  the 
use  of  ether  as  an  anesthetic.  Various  remedies 
for  counteracting  this  nausea  are  now  being 
employed.  European  physicians  favor  injecting 
into  the  veins  or  muscles  the  anesthetic  diluted 
with  a  saline  solution.  An  expedient  intro- 
duced recently  into  America  consiste  in  tbe 
injection  of  ether  mixed  with  oiiv6  oil  into 
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the  lower  bowel.  If  the  anesthetic  is  freed 
from  all  impurities  before  it  is  administered 
the  patient  is  much  less  liable  to  suffer  from 
nausea  on  regaining  consciousness.  Since  the 
middle  of  the  nineteenth  century  ether  has 
been  used  to  some  extent  in  Ireland  as  an 
intoxicant.  The  effects  are  similar  to  those 
attending  the  use  of  opium. 

ETHICS »  etk'iks.  Questions  of  right  and 
wrong  are  woven  into  all  conversation;  they 
are  as  close  to  our  life  as  the  air  we  breathe. 
Should  I  buy  this  expensive  coat?  Is  it  right 
for  Harry  to  go  with  the  boys  with  whom  he 
associates?  Should  Mary  stay  out  of  school  to 
work?  Each  of  these  questions  includes  the 
problem  of  right  and  wrong.  Questions  of  this 
nature  are  constantly  confronting  us  in  the 
home,  in  the  school,  in  society  and  in  the  world 
of  business.  How  may  we  find  the  right  answer 
to  them?  What  should  constitute  the  imder- 
lying  principles  by  which  the  moral  problems 
of  our  lives  and  of  society  are  solved? 

So  important  are  such  questions  held  to  be 
that  a  complete  "science  of  right  and  wrong" 
has  grown  up,  which  has  for  its  purpose  the 
solving  of  them,  and-  this  science  is  called 
ethics,  the  name  being  derived  from  a  Greek 
word  meaning  character.  The  student  of  ethics 
must  not  expect,  however,  that  his  specific 
moral  problems  will  be  solved  by  a  study  of 
this  science.  Ethics  endeavors  to  answer  such 
questions  along  general  lines,  but  it  does  not, 
and  cannot,  answer  specifically  each  question, 
for  two  reasons: 

1.  "Because  each  life,  and  so  the  right  choice  in 
any  life.  Is  different  from  any  that  has  been  made 
before." 

2.  "Because  of  the  wide  difference  In  opinion  it 
is  impossible  to  tell  offhand  what  morality  should 
be.  We  can,  however,  tell  what  morality  has 
been  and  is.  We  can  assert,  for  instance,  with- 
out fear  of  contradiction,  that  murder,  lying  and 
theft  are  wrongr,  and  that  kindness,  truthfulness 
and  honesty  are  right." 

Everyday  Phases.  As  a  science,  ethics  finds 
no  place  in  the  list  of  studies  until  college  days 
are  reached;  but  long  before  school  days  begin 
every  child  must  have  been  made  acquainted 
with  many  of  the  most  important  ethical  prin- 
ciples. The  instnictor  or  the  mother  who 
teaches  a  child  to  be  habitually  courteous,  un- 
selfish, kindly  and  self-controlled  is  giving  in- 
struction in  just  those  fundamentals  which 
flcholars  and  philosophers  have  laid  down  as 
the  basis  of  ethical  conduct.  That  such  train- 
ing is  the  most  important  part  of  her  work, 
eveiy  mother  and  teacher  recognizes. 


The  teachers  and  mothers  recognize,  too,  that 
for  such  moral  instruction  no  hard  and  fast 
rules  can  be  laid  down.  Age,  disposition,  cir- 
cumstance— all  these  determine  in  large  meas- 
ure the  course  it  shall  take;  but  the  following 
suggestions  will  be  found  helpful  by  anyone 
who  has  to  deal  with  children. 

1.  The  child  is  a  creature  of  impulse  and  often 
needs  help  in  gaining  that  self-control  necessary 
to  a  stable  character.  "I  didn't  think."  or  "I  did 
it  before  I  thought,"  is  his  frequent  excuse  when 
his  acts  are  called  in  question.  At  this  stage  he 
needs  guidance  rather  than  censure. 

2.  Use  every  right  effort  to  fix  in  the  minds  of 
children  high  Ideals  and  right  principles  of  living, 
so  when  they  leave  home  and  school  they  may  be 
able  to  withstand  the  temptations  that  confront 
them. 

3.  The  higher  emotions  will  displace  the  lower 
— love  will  drive  out  fear,  and  sympathy  will 
allay  angry  passions ;  therefore  cultivate  the 
hlf^her  emotions. 

4.  Moral  training  to  be  effective  must  be  posi- 
tive, not  negative.  Liead  children  to  see  and 
choose  the  right.  Give  them  opportunity  to  dis- 
cuss questions  of  a  moral  nature  whenever  they 
are  in  doubt  about  them. 

5.  See  that  children  are  provided  with  whole- 
some recreation,  and  such  work  as  they  have  the 
capacity  to  do.  Not  only  an  "Idle  brain,"  but  idle 
hands,  as  well,  are  the  "devil's  workshop." 

6.  Let  the  atmosphere  of  the  home  and  the 
school  be  such  as  to  strengthen  all  right  impulses 
and  higher  emotions. 

7.  It  Is  by  the  choices  and  acts  of  everyday  life 
that  character  is  formed,  more  than  by  great 
cri.ses.  Through  his  dally  tasks  and  decisions 
the  youth  fortifies  himself  to  withstand  the  crisis 
when  It  comes. 

8.  Make  use  of  stories  and  the  great  characters 
of  literature  as  Incentives  to  a  noble  character. 
The  myth  and  the  fairy  tale  when  wisely  chosen 
leave  the  child  with  the  desire  to  emulate  the 
good  and  beautiful  character  that  dominates  the 
story.  Such  characters  as  Gluck  in  The  King  of 
the  Oolden  River,  Ernest  In  The  Great  Stone  Face, 
Ellen  in  Scott's  Lady  of  the  Lak^  and  many  others 
that  might  be  named  exert  a  powerful  influence 
on  boys  and  girls  In  the  "  'teen"  age. 

9.  Train  for  active  life;  strength  of  character 
Is  seldom  developed  In  seclusion.  The  Great 
Teacher  prayed,  not  that  His  disciples  might  be 
taken  out  of  the  world,  but  that  they  might  be 
kept  from  the  evils  of  the  world,  that  they  might 
discharge  their  duties  In  mingling  with  men,  and 
at  the  same  time  be  unscathed  by  the  temptations 
and  evils  with  which  they  were  surrounded. 

"A  talent  may  be  developed  in  solitude,  but 
character  only  in  the  rush  of  the  world. 


»> 


Consult  Larned's  A  Primer  of  Right  and 
Wrong;  Cabot's  E very-day  Ethics;  Rlckaby's 
Moral  Philosophy,  or  Ethics  and  Natural  Law; 
Royce's  The  Philosophy  of  Loyalty. 

Related  Subject*.     The    following    articles    It^ 
these  volumes  contain  matevVaLV  "tiYvVOcv  V?*  ^cvax^  wc 


ETHIOPIA 


2084 


ETIOLATION 


less    closely    related    to   the   gr^neral   subject    of 
ethics : 
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ETHIOPIA,  ethio'pia,  in  ancient  times  a 
vaguely  defined  country  south  of  Egypt,  includ- 
ing present-day  Nubia  and  perhaps  Abyssinia 
and  Kordofan.  The  name  itself,  derived  from 
two  Greek  words  meaning  sunburnt  jaces,  is 


rrsnean 
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Us  northern  boundary  is  believed  to  have  been 
dose  to  the  dotted  line  in  the  map,  south  of  the 
first  cataract. 

evidently  an  allusion  to  the  dark  skins  of  the 
natives.  Whether  the  Egyptians  civilized  the 
Ethiopians  or  whether  they  themselves  owed 
their  ancient  culture  to  the  Ethiopians  has 
long  been  a  subject  of  dispute,  but  excavations 
now  in  progress  will  probably  answer  all  such 
questions.  The  two  countries  were  closely  con- 
nected, geographically,  socially  and  commer- 
cially. About  1600  B.C.  Ethiopia  became  an 
Egyptian  province,  but  eight  centuries  later  the 
condition  was  reversed,  and  Ethiopian  kings 
ruled  Egypt  until  about  660  b.  c.  In  524  Cam- 
byses,  king  of  Persia,  invaded  the  country  and 
captured  Napata,  the  capital.  Later  the  seat 
of  the  kingdom  w^as  at  Meroe,  farther  south. 
Northern  Ethiopia  was  part  of  the  Roman 
Empire,  but  Meroe  maintained  its  independ- 
ence until  the  rise  of  the  Christian  state  of 
Nubia,  in  the  sixth  century  a.d.  See  Abys- 
sinia. 

ETHNOGRAPHY ,  eth  nog '  ra  fi,  the  science 
that  describes  the  various  races,  tribes  and  na- 
tions of  men.  Ethnography  is  a  branch  of 
anthropology,  which  treats  of  mankind  as  a 
ivhole,  its  origin  and  its  development,  in  lan- 


guage, art,  religion  and  political  ideas,  from 
barbarism  to  civilization.  Ethnography  deab 
chiefly  with  the  assembling  of  facts  regarding 
the  families,  tribes  and  races  of  mankind,  and 
seeks  to  explain  the  significance  of  the  infor- 
mation secured.  The  ancients  were  interested 
to  some  extent  in  the  study  of  foreign  races, 
but  not  until  the  discovery  of  America  did  the 
civilized  peoples  make  systematic  efforts  to 
study  other  races.  The  great  governments 
of  the  world  have  now  established  bureaus  for 
the  purpose  of  investigating  their  own  primi- 
tive races  and  the  different  peoples  that  come 
under  their  rule,  and  also  the  tribes  and  dans 
of  other  nations.  See  Anthropology;  Eth- 
nology. 

ETHNOLOGY,    ethnol'oji,   the    branch   of 
anthropology'  which  seeks  out  the  conditions 
which  produce  the  customs,  laws  and  habits 
of  nations,   the   influence   they   exert   on  the 
destiny  of  commonwealths  and  the  principles 
of  life  which  they  illustrate.     Ethnology  ex- 
plains the  social  life,  physical  conditions  and 
stage  of  culture  of  the  various  tribes  of  men. 
with  the  aim  of  defining,  by  a  comparison  of 
such  facts,  the  universal  laws  of  progress  of 
the  human  species.    It  explains  how  language, 
the  arts,  food  supply,  laws  and  religion  exercise 
their  influence  on  men  and  on  nations.    Eth- 
nology and  ethnography  occupy  a  relation  to 
each  other  somewhat  like  that  of  geology  and 
geography;    ethnography    deals    with   existing 
facts,  while  ethnology  attempts  to  investigate 
the  factors  which  produced  them.    Thus,  the 
Bureau  of  American  Ethnology  at  Washington 
studies  the  past  of  the  American  Indian.    See 
Ethnography;  Anthropology. 

ETIOLATION,  eiiola'shun.  Certain  vege- 
tables, such  as  celery,  asparagus,  cauliflower, 
endive  and  chicor>',  are  more  tender  and  de- 
sirable for  the  table  when  whitened  than  when 
bearing  their  natural  green.  By  banking  dirt 
about  the  stalks  of  celery,  or  by  pulling  the 
leaves  of  cauliflowers  over  the  heads,  market 
gardeners  shut  the  sunlight  from  vegetable* 
and  so  prevent  the  formation  of  the  green 
coloring  matter  called  chlorophyll.  As  a  re- 
sult the  cell  walls  do  not  grow  as  thick  ^ 
usual. 

This  blanching  of  vegetables  is  but  one  forna 
of  etiolation  (which  is  the  French  word  fef 
blanching) .  Etiolation  should  be  carefully  P^ 
vented  in  the  growing  of  grains.  If  grain*  »|* 
sown  too  thickly  the  bases  of  the  stems  wiU 
be  shaded  so  much  that  blanching  will  loaifO^ 
ally  result,  and  the  cells  tliere  will  not  be 
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Btrong  enough  to  bcur  the  weight  of  the  grain 
beada  when  winds  blow.    See  Chlobophtll. 

ETIQDXTTE,  el'ikcl,  a  word  of  French 
origin,  originally  applied  to  the  ticket  or  label 
attached  to  bags  and  bundles  tor  the  purpose 
of  identifying  their  contents;  in  its  present 
usage  it  signifies  those  niceties  of  behavior 
that  stamp  or  label  one  as  understanding  the 
requirements  of  correct  deportment. 

Society  has  worked  out  for  itself  rules  of 
behavior  for  al!  phases  of  human  activity^ 
social  and  business  intercourse,  dining,  dressing, 
corresponding,  etc.  The  well-bred  person  is 
the  one  who  understands  these  requirements 
and  who  pula  them  into  practice  with  natural- 
ness, grace  and  easp.  Good  manners  are  of 
course  indispensable  in  society,  and  tJiey  have 
a  Tery  practical  value  in  business  life.  Whether 
one  is  beginning  a  business  career  or  is  well 
established  in  some  vocation,  good  breeding 
is  a  most  helpful  equipment.  Ignorance  of  the 
requirements  of  good  form  has  often  caused  a 
young  man's  sterling  qualities  to  be  overlooked. 

Etiquette,  however,  is  more  than  the  formal 
observance  of  social  customs.  It  is  founded  on 
kindliness  and  consideration  for  others  and 
true  courtesy  of  the  heart,  qualities  that  James 
T.  Fields  describes  in  these  words : 

Is  that  line  xenxe  nhii^h  men  call  Courtesy! 
Wholesome  ns  air  anil  genial  as  (he  llsht, 
Welcome  in  every  cUme  as  breath  of  flowers — 
It  transmutes  aliens  Into  trusting  friends. 
And  gives  Its  owner  passport  round  the  Blobe. 

Washington's  Rules  of  Civility.  There  is 
preserved  in  the  state  archives  at  Washington, 
D.  C,  in  the  handwriting  of  Geoi^e  Washing- 
ton, an  interesting  manuscript  book  containing, 
among  other  exercises,  a  list  of  rules  of  be- 
havior. The  book  bears  the  date  1745,  showing 
that  the  compiler  wrote  the  rules  when  he 
was  a  lad  of  fifteen.  What  the  later  Father 
of  His  Country  considered  to  be  "decent  be- 
havior in  company  and  conversation,"  to  use 
his  own  words,  is  suggested  by  the  following 
extracts: 

Every  action  done  In  rompany  ought  to  be  with 
■ome  sign  of  reapect  to  those  that  are  present. 

In  the  presence  o!  others  sfntt  not  to  yourself 
wllh  a  hummitiK  noise  or  drum  with  your  Angers 


S  ETNA 

It  is  unbecoming  to  stoop  much  to  one's  meat. 
Keep  your  fingers  clean  and  when  foul  wipe  them 
on  the  corner  of  your  table  napkin. 

Labor  to  keep  alive  in  your  breast  that  little 
spark  of  celestial  Are  called  conaclance, 

ET'NA,  also  spelled  AETNA,  is  one  of  the 
most  celebrated  volcanoes  in  the  world,  and  is 
situated  in  Sicily.  No  other  mountain  has 
excited  the  wonder,  admiration,  dread  and 
superstitious  awe  that  Etna  has  inspired.    Its 


Undertake  not  to  teach  your  equul  In  the  art 
hlniBelf  professes;  It  flavors  of  arrogancy. 

Otve  not  advice  without  being  asked  and  when 
4aatF*d  do  It  briefly. 


LOCATION  OF  MOUNT  ETNA 
summit  is  nearly  11,000  feet  above  the  sea,  and 
its  base,  with  a  circiimference  of  over  100  miles, 
is  washcii  bj-  the  waves  of  the  Mediterranean 
Sea.  Its  top  is  crowned  with  perpetual  snoiv, 
its  vast  slopes  covered  with  forests;  and  spread- 
ing orchards,  vineyards  and  orange  groves  at 
its  base  form  a  picture  of  rare  beauty.  There 
are  two  cities,  Catania  and  Acireale,  and  sixty- 
three  towns  or  villages  on  Mount  Etna,  and 
the  region  is  the  most  densely-populated  of 
any  part  of  Sicily.  The  first  recorded  eruption 
of  Etna  occurred  in  the  eighth  century  a.  c. 
Of  about  eighty  eruptions  since  then,  many 
have  been  of  extreme  violence.  In  1669  there 
was  an  earthquake  during  the  eniption,  when 
over  20.000  lives  were  lost.  A  remarkable 
feature  of  Etna  is  the  large  number  of  minor 
cones,  all  of  volcanic  origin,  that  are  scattered 
over  its  sides.  Recent  eruptions  were  those 
of  1874,  1886  and  1911.  The  last-named  was 
more  violent  than  any  other  for  over  a  hun- 
dred years;  a  lava  stream  nearly  half  a  mile 
wide  flowed  into  the  valley  below. 

In  legend,  Etna  was  the  mass  of  rock  which 
Zeus  heaved  upon  the  giant  Typhon;  it  wan 
also  the  workshop  of  Vulcan  and  the  C^i^'icjv^s,. 
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E'TON  COLLEGE,  the  most  famous  of  all 
English  public  schools,  now  attended  largely 
by  the  sons  of  royalty  and  of  the  nobility.  It 
was  founded  in  1440  by  Henry  VI,  under  the 
name  of  the  "King's  College  of  Our  Lady  of 
Eton  beside  Windsor,"  and  waa  originally  en- 
Honed  from  revenues  confiecated  from  priories 
by  Henry  V.  The  increase  in  vaUie  of  property 
and  further  endowments  have  made  the  col- 
lege one  of  the  richest  educational  institutions 
in  the  world.  The  object  of  the  college  when 
established  was  to  educate  twenty-five  boys, 
aons  of  indigent  parents,  and  to  support  an 
equal  number  of  poor  men.  In  1443  it  was 
decided  that  tuition  pupils  should  be  admitted. 
These  were  at  first  called  commoners,  but  are 
now  known  as  "oppidans,"  and  because  of  the 
eipense  only  sons  of  weallhy  parents  are  now 
among  the  sticdent  body.  Tuition  tees  range 
from  S800  to  S1,000  per  year. 

Many  of  England's  most  famous  stateemen 
and  soldiers  received  their  early  education  at 
Eton.  The  Duke  of  Wellington,  a  didtin- 
guished  Etonian,  said  that  the  battles  of  Eng- 
land were  won  oti  the  football  fields  of  Eton 
and  other  English  schools,  where  athletics  are 
considered  of  the  greatest  importance  in  build- 
ing strong  men.  bodily  and  mentally, 

ETRDSIA,  etru'rta,  in  ancient  geography, 
a  division  of  Italy,  north  and  west  of  the 
Tiber  and  west  of  the  Apenaine  Mountains, 
and  including  the  valley  of  the  Amo.  Modem 
Tuscany  and  the  northern  half  of  the  province 
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of  Rome  cover  about  the  same  territory 
Ltruria  proper  contained  a  confederation  of 
tnelte  cities  each  of  ithich  was  independent 
The  people  of  Etniria  called  Ftrugcans  were 
the  n  o-il  idianced  of  anv  in  Italv  before  the 
rise   of    Rome      Thej    had   magnificent   cities 
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and  a  highly-developed  political  organiiation. 
At  the  height  of  their  power,  about  500  B.C., 
they  (»ntrolled  Corsica  and  were  the  allies  of 
Carthage.  The  Tarquina  (see  Tarquinius, 
LoctDB),  legendary  tyrants  of  Rome,  were  prob- 
ably Etruscans,  and  with  their  expulsion  began 
a  struggle  between  Etruria  and  Rome  which 
lasted  until  the  former  became  virtually  tribu- 
Ury  to  the  latter  in  309  b.  c.    See  ErBiracAN 

ETBOSCAM,  e  trus'kan,  AST.  Tlie  art  <rf 
the  people  of  ancient  Etruria  (which  see),  em- 
braced vases  done  in  clay  and  terra  cotta, 
casting  and  chiseling  in  bronic  and  stone  and 
exquisite  pieces  of  jewelry,  gems  and  coins. 
From  these  (except  the  vases,  which  are  Greek), 
as  well  as  from  the  mural  paintings  found  in 
their  tombs  and  from  their  work  on  sarcophagi 
and  cinerary  urns,  ie  learned  the  life,  cuBtoma, 
religious  creed,  costumes,  etc.,  of  the  Etruacans. 
The  icems  consisted  usually  of  camelian  or 
banded  agate,  cut  in  the  form  of  beetles  and 
having  a  flat  face  on  which  a  design  was  en- 
graved. Etruscan  jewelry  consisted  of  two 
kinds — domestic  and  sepulchral.  Of  the  latter 
many  fine  specimens  remain,  especially  the 
wreaths  of  gold  leaves  which  encircled  the  bel- 
raets  of  their  warriors. 

Etruria?  bcne&th  thy  laagic  hands 
Glides  the  quick  wheel,  the  plaatlc  clay  expuidt. 
N«rved  with  fine  touch,  tliy  flntrerB,  as  It  turns, 
Mark  the  nice  bounds  o(  vases,  ewers,  and  urn*. 

ETYMOLOGY,  elimol'op.  Words  aw  al- 
w  ng    grow  ng      hanging      They  ha  t 

nd  dua  es  and  persona  histories  urt  u 
human  b  ngs  ha  and  on  o  he  moat 
asc  nang  hstenesishai^ch 

a  8  wo  ds  ba  k  h  ea  I  est  sources  and 
ws  h  hanges  n  orm  and  meaning 
through  the  centuries  Such  study  of  the 
origm  and  history  of  words  is  called  etifmoloffV, 
a  name  coming  from  two  Greek  words  meanuut 
true  oceount 

The  Purposes  of  Etirmology  In  this  very 
deri\ation  of  the  word  we  have  an  illustration 
of  simple  etymology  making  us  better  able  to 
understind  Ihe  term  and  to  use  it  correctlj. 
The=e  arc  the  chief  reasons  tor  learning  a 
words  etymology  although  the  one  who  la  ■ 
specialist  m  philology  can  use  his  knowiedge 
m  establishing  relationships  among  the  different 
races  of  the  earth  (see  Vnnauxn)  Everyone 
interested  in  building  up  a  large  and  accunte 
vocabulary  should  use  a  dictionary  that  not 
onlj  gives  the  meami^  and  pronuneiatian  of 
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I  but  their  derivation  as  well,  and  should 
ito  the  habit  of  noticing  the  elements  of 
1  they  are  built.  By  following  this  plan, 
•study  soon  becomes  as  delightful  and 
bing  as  a  game. 

ree  Interesting  Word  Histories.  A  boy 
ng  for  his  gymnasium  class  may  wonder 
the  word  gymnasium  really  means.  If 
nsults  a  complete  dictionary,  he  will  learn 
it  comes  from  a  Greek  root  meaning 
i;  and  if  he  has  studied  a  little  about 
c  life  and  customs  he  will  recall  that  the 
and  young  men  of  Greece  wore  no  cloth- 
hen  they  took  part  in  athletic  games  and 
ises.  A  girl  attending  church  or  Sunday- 
I  finds  her  attention  caught  by  the  quaint- 
Qg  word  gospel,  and  begins  to  wonder  as 
J  origin.  If  when  she  reaches  home  she 
mbers  to  get  out  the  big  dictionary,  she 
)e  able  to  trace  the  word  back  to  the  old 
1  compound  god-spell,  meaning  God-siory, 
■orever  afterward  it  will  be  invested  with 
;r  significance  and  interest  for  her.  An- 
word  with  a  life  story  is  tribulatton, 
I  comes  from  the  Latin  tribulum,  the 
given  to  the  iron-studded  flail  the  Ro- 
used for  threshing  grain.  With  this  ety- 
ly  in  mind,  our  English  word  suggests  the 
re  of  a  person  suffering  the  pains  of  one 
is  being  beaten  with  a  flail, 
ere  are  thousands  upon  thousands  of  words 
nglish  which  have  just  such  interesting 
ries — fascinating  little  stories  which  are 
ited    briefly    in    every    imabridged    dic- 

ry. 

fmology  and  History.  "The  study  of 
3,"  says  Professor  Kittredge  of  Harvard, 
lie  study  of  the  history  of  civilization." 
{tudy  of  English  words  goes  hand  in  hand 
the  study  of  English  histor>',  showing  how 
Einguage  has  changed  with  the  successive 
ions  of  the  Romans,  Saxons,  Danes  and 
lans.  To  illustrate:  the  Latin  word  for  a 
ied  camp  is  ca.stra.  During  the  five  cen- 
I  the  Romans  ruled  over  England  this 
was  added  to  Celtic  roots  to  designate 
ifferent  camps,  which  gradually  grew  into 
{,  giving  us  such  names  as  Lancaster  (land- 
i)  and  Manche.*<ter  (man-castra).  The 
di  aflftx  for  town  was  by,  and  names  like 
by  and  Derby  testify  to  the  effect  Danish 
ipon  the  Saxon  language  which,  by  crowd- 
mt  the  ancient  Celtic,  had  become  the 
h  of  all  England. 

e  Long  Road  Words  Travel.  English 
•fitudy  will  take  us  even  beyond  the  be- 


ginnings of  English  history,  as  such—back  to 
ancient  civilizations  whose  languages  show  kin- 
ship with  the  English  tongue.  For  students  of 
etymology  have  been  able  to  show  that  the 
Sanskrit,  Persian,  Greek,  Latin,  Celtic,  Slavonic 
and  Teutonic  groups  of  languages  have  points 
of  resemblance  that  prove  they  developed  from 
a  common  source.  Our  word  mother,  for  ex- 
ample, has  such  close  relatives  as  the  Anglo- 
Saxon  moder,  German  Mutter,  Icelandic 
modhir,  Swedish  and  Danish  moder,  Gaelic 
mathair,  Latin  m^ter,  Italian  and  Spanish 
madre,  French  mire,  Lithuanian  mote,  Polish 
matka,  Persian  moder,  Sanskrit  mata,  and 
many  others  among  the  different  languages  of 
the  earth. 

Some  Peculiar  Changes  in  Meaning.  Since 
etymology  in  its  widest  sense  follows  a  word 
through  all  the  different  shades  of  form  and 
meaning  it  has  assumed  as  it  has  traveled  down 
the  ages,  it  reveals  many  words  whose  original 
significance  was  utterly  different  from  their 
present  meaning.  A  most  interesting  example 
is  the  word  depart,  which  once  meant  dixride . 
or  separate,  so  that  the  old  English  marriage 
service  read  "till  death  us  depart."  A  jig  was 
a  fiddle  to  whose  music  the  country-folk 
danced.  Imp  originally  meant  simply  chUd, 
and  prayers  offered  for  the  health  of  the 
Prince  of  Wales  used  to  refer  to  him  as  "that 
most  angelic  imp."  Wretch  was  a  term  of 
affection,  a  miser  was  a  person  in  misery,  and 
an  idiot  simply  a  private  individual  not  taking 
part  in  public  life. 

Thus  we  see  that,  instead  of  being  a  dry, 
dull  subject,  etymology  is  as  full  of  charm  and 
interest  as  a  book  of  tales.  Once  a  student  gets 
accustomed  to  looking  up  the  true  derivation 
of  the  words  he  meets,  he  has- "the  dictionao' 
habit"  in  its  best  form  and  finds  new  interest 
and  profit  in  every  page  he  reads.  See  Dic- 
tionary. L.M3. 

Consult  Bradley's  The  Making  of  English  ; 
Skeat's  The  Science  of  Etymology. 

EUBOEA,  ube'a,  the  largest  of  the  Grecian 
islands  in  the  Aegean  Sea,  100  miles  in  length 
and  in  one  place  about  thirty-three  in  width. 
It  is  mountainous  in  character,  but  has  fertile 
valleys  which  produce  olive  oil,  wheat,  fruit 
and  honey.  The  chief  towns  are  Chalcis  and 
Car>'stu8.  The  inhabitants  of  Euboea  have 
engaged  in  cattle-breeding  since  prehistoric 
times,  the  very  name  meaning  rich  in  cattle. 
The  history  of  the  island  includes  its  early 
occupation  by  the  Abantes  and  lonians,  its 
subjugation  by  Athens  after  the  Per&l^\^  "^^x^ 
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and  its  conquest  in  1470  by  the  Turks,  in  whose 
poasesaion  it  remained  until  the  Greek  revolu- 
tion. In  1830  it  was  made  a  department  of 
the  new  Greek  kingdom.  It  was  an  ancient 
intellectual  center,  and  for  a  long  time  was 
the  home  of  Aristotle. 

EUCALYPTUS,  ukalip'tva,  a  tree  of  great 
commercial  and  ornamental  value.  It  is  a 
native  of  Australia,  and  other  warm  climates, 
but  as  it  grows  rapidly  and  can  be  put  to  many 
uses,  one  variety,  the  blue  ffum,  has  been  culli- 
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vated  in  California,  Arizona  and  Florida.  Four 
to  six  years  after  planting  it  can  be  cut  for 
fuel;  after  twenty  to  thirty  years  it  is  fit  for 
saw  timber.  It  has  been  found  that  eucalyptus 
will  thrive  well  where  the  temperature  does 
not  fall  below  22°  F.  tor  long  periods.  The 
trees  are  remarkable  for  their  gigantic  size, 
some  reaching  the  height  of  450  or  500  feet, 
or  nearly  the  height  of  the  Washington  Monu- 
ment. The  leaves  are  long,  narrow,  leathery 
and  unaj-mmetrical,  so  placed  on  the  stem  as 
to  present  an  edge  towards  the  sun  as  protec- 
tion  against  the  heat.  The  flowers  are  white, 
bell-shaped  and  filled  with  nectar. 

Uses.  Eucalyptus  trees  absorb  a  great  deal 
of  moisture  and  have  been  found  valuable  for 
planting  in  malarial  districts;  they  therefore 
prevent  to  some  extent  the  development  of 
mosquitoes.  As  lumber  for  shipbuilding,  rail- 
road ties,  paving  blocks  and  for  telegraph  poles 
and  piers,  the  eucalyptus  is  unexcelled.  Due 
to  the  large  amount  of  astringent  resin  in 
eucalyptus  wood,  it  resists  attacks  of  shipworm 
and  other  boreis,  and  so  is  especially  adapted 
tor  use  under  water.  In  California  it  has 
broaght  as  high  as  SlOO  to  S12S  per  thousand 


38  EUCHBE 

feet.  As  fuel  it  brings  from  S3  to  $5  a  cord 
on  the  stump.  The  bark  of  some  species  fui^ 
nishes  tannin;  that  of  the  "stringy  bark  euca- 
lyptus" produces  fibers  for  cordage,  paper  and 
building-thatch. 

Eucalyptus  leaves  are  valued  for  the  oil  they 
contain,  which  has  a  camphorlike  odor  and  is 
used  as  an  antiseptic  and  a  stimulant,  for  dres- 
ing  wounds  and  for  diseases  of  the  lungs  and 
throat.  At  the  University  of  Melbourne,  Aus- 
tralia. Dr.  Richard  Bull  discovered  that  euca- 
lyptus oil  is  a  positive  destroyer  of  the  germ 
of  cerebrospinal  meningitis,  a  disease  long 
thought  incurable  (see  Men'ingitis)  .  ma. 

Consult  Arizona  Experiment  Station  Bulletin 
to;  California  Bxperiment  Station  Bulletin  IM; 
United  States  Department  of  AktIcuILu™  BiiUe- 
tim  M  and  ST.  The  former  may  be  secured  hy 
addreBSitiK  the  Stations  [n  the  states  named :  tbd 
latter  may  be  secured  from  the  Forest  Seri'lce 
Bureau  of  the  Department  of  Agriculture,  Wa»h- 

BDCERE,  ti'kcT,  a  card  game  probably  of 
German  origin,  played  by  two  or  more  pet- 
sons,  with  a  pack  of  ordinary  playing  canb. 
with  or  without  the  joker.  All  cards  between 
the  aces  and  sevens  are  taken  out,  and  some- 
times the  sevens  and  eights  are  also  discarded. 
The  players  cut  for  deal,  and  the  one  deals 
who  draws  the  lowest  card.  If  four  are  playing 
the  two  opposite  players  become  partners.  The 
dealer  gives  five  cards  to  each  player,  at  first 
three  and  then  two.  He  turns  up  the  top 
card  of  those  remaining  as  trump  card.  If 
a  jack  turns  up  it  counts  one  to  the  dealer. 

The  knave  of  the  suit  turned  up  is  called 
the  right  boiecr,  and  becomes  the  highest  in  the 
pack  except  the  joker.  The  next  highest  card 
is  the  other  knave  of  the  same  color,  called 
the  left  bower.  Other  cards  count  in  tiie  ueual 
order,  aces  being  higher  than  kin^.  The  t^yer 
next  the  dealer  has  the  option  of  ordering  the 
dealer  to  discard  one  card  and  take  up  the 
trump  card  or  of  poiBing.  If  he  orderx  up  be 
must  take  three  tricks  or  be  euchred  and  give 
two  points  to  his  opponents.  If  all  pass,  the 
dealer  either  accepts  the  trump  or  turns  it 
down;  in  the  latter  case  the  next  player  has 
the  option  of  declaring  trumps  from  some  otto 
suit  in  his  hand.  If  a  player  has  a  strong  hud 
he  may  play  alone,  without  any  assistance  from 
his  partner,  who  discards  bis  band.  If  the 
lone  player  scores  all  five  tricks  <a  vtanh), 
he  counts  four;  for  three  tricks  he  counia  tmi 
if  he  wins  leas  than  three  he  is  euchred.  B 
the  maker  of  the  trump  does  not  chooM  to  plv 
alone  the  count  is  two  for  five  trids  tilcA 
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or  one  for  three  tricks.  The  object  is,  with 
or  without  help  from  the  partner,  to  score  at 
least  three  out  of  five  tricks.  A  game  is  ten 
points,  unless  some  other  arrangement  is  made. 
A  player  must  always  follow  suit  when  he  can. 

Consult  Boyle's  Games. 

EUCHARIST,  u'keriat,  a  Greek  word  mean- 
ing thankfulness  or  ihanksgimng,  and  used  in 
the  Christian  Church  to  refer  to  the  sacrament 
instituted  by  Christ  at  the  Last  Supper  with 
His  disciples.  At  that  time,  when  partaking  of 
bread  and  wine,  He  said,  "This  is  my  body. 
This  is  my  blood."  In  Protestant  churches  it 
is  generally  referred  to  as  the  Lord's  Supper, 
in  the  Roman  Catholic  as  the  Blessed  Sacra^ 
ment.  Protestant  rituals  include  a  frequent 
observance  of  the  sacrament.  All  Roman 
Catholics  who  have  attained  use  of  reason 
must  receive  Communion  during  Pascal  season ; 
but  weekly,  even  daily,  Communion  is  com- 
mon. G.W.M. 

EUCLID,  u'klid,  of  Alexandru,  a  Greek 
whose  text-book  on  elementary  geometry,  writ- 
ten twenty-two  centuries  ago,  is  still  in  use  in 
schools.  In  England,  in  parts  of  Canada  and 
in  some  other  countries  boys  and  girls  do  not 
say,  "I  must  study  my  geometry,"  as  in  the 
United  States,  but,  "I  must  study  my  Euclid." 
The  Elements  of  the  famous  geometrician  con- 
sisted of  thirteen  books,  or  perhaps  of  fifteen, 
but  as  a  rule  only  six  books  are  studied. 

Of  Euclid's  life  little  is  known.  Most  of  our 
information  is  gained  from  the  commentary 
by  Proclus  written  seven  centuries  later  than 
the  Elements.  Proclus  says  that  Euclid  lived 
in  the  time  of  Ptolemy  I,  who  reigned  from 
323  to  285  B.C.  He  tells  that  when  the  king 
asked  if  there  were  not  an  easier  way  to  learn 
geometry  than  by  the  study  of  the  Elements, 
Euclid  answered,  "There  is  no  other  royal  road 
to  geometry." 

EUGENE,  ujeen' ,  Ore.,  the  county  seat  of 
Lane  County,  a  city  in  the  west-central  part 
of  the  state,  situated  on  the  Willamette  River 
at  the  head  of  navigation.  Its  supporting  in- 
dustries are  lumbering  and  agriculture.  Port- 
land is  123  miles  north.  Eugene  is  on  the 
main  line  of  the  Southern  Pacific,  from  San 
Fhincisco  to  Portland,  is  the  terminus  of  the 
new  branch  to  Coos  Bay  on  the  Pacific  coast, 
and  is  served  by  two  electric  lines.  The  pop- 
ulation in  1910  was  9,009;  in  1916  it  was  esti- 
mated to  be  13,572. 

Eugene  is  situated  in  a  natural  amphitheater, 
partially  surrounded  by  low  hills  of  the  Cas- 
cade Range,  whose  white  peaks  are  visible  in 


the  distance.  It  is  the  land  of  the  Douglas  fir, 
and  according  to  government  figures  there  are 
in  Lane  Coimty,  which  is  approximately  the 
size  of  the  state  of  Connecticut,  sixty  billion 
board  feet  of  America's  greatest  all-utility 
wood.  Eugene  is  the  commercial  center  for 
the  industries  of  fruit  raising,  diversified  farm- 
ing and  mining  (gold  and  silver),  carried  on  in 
the  upper  part  of  the  fertile  Willamette  val- 
ley. The  industrial  enterprises  of  the  city  are 
canneries;  flouring,  woolen,  saw  and  planing 
mills;  sash,  door,  furniture  and  excelsior  fac- 
tories; iron  works;  machine  shops;  tanneries; 
and  brickyards. 

The  University  of  Oregon  (which  see),  at- 
tended by  about  1,5(X)  students,  and  the  Eugene 
Bible  College  are  located  here.  In  addition  to 
the  buildings  of  these  institutions  there  are  a 
Federal  building  (occupied  by  offices  of  the 
Forest  Service  and  by  the  post  office),  a  Car- 
negie Library  and  two  hospitals.  The  parks 
of  the  city  are  spots  of  natural,  rugged  beauty. 

Eugene  was  settled  in  1854  and  incorporated 
in  1864.  The  city  is  governed  under  a  charter 
of  1893. 

£U6£;NE,  ujeen',  FRANgois  (1663-1736), 
called  Prince  EugI:ne  of  Savot^  was  an  Aus- 
trian general  who  shared  with  the  Duke  of 
Marlborough  the  honors  of  the  War  of  the 
Spanish  Succession  (see  Succession  Wars). 
Prince  Eugene  was  one  of  the  greatest  military 
leaders  of  modem  times.  He  was  a  French- 
man by  birth,  but  early  in  his  career  renounced 
his  allegiance  to  King  Louis  XIV  because  the 
latter  had  refused  him  a  commission,  and  he 
joined  the  Austrian  army.  At  the  outbreak  of 
the  War  of  the  Spanish  Succession  he  invaded 
Italy  and  routed  the  French  at  the  battles  of 
Chiari  and  Luzzara.  Later  he  joined  Marl- 
borough in  Germany,  and  their  united  forces 
won  the  Battle  of  Blenheim,  the  "famous  vic- 
tory" of  Southey's  poem.  By  his  victory  at 
Turin  in  1706  Eugene  drove  the  French  from 
Italy.  With  Marlborough  he  won  the  battles 
of  Oudenarde  and  Lille  in  1708,  and  that  of 
Malplaquet  in  1709.  In  a  later  war  against 
the  Turks  he  was  equally  conspicuous.  The 
last  years  of  his  life  were  devoted  to  art  and 
literature. 

EUGENICS,  ujen'iks.  There  are  various 
sciences  which  devote  themselves  to  unusual 
subjects — sciences  which  make  a  study  of 
shells,  of  word-endings  or  of  the  fossil  leaf- 
forms  found  in  the  rocks;  but  surely  the  most 
curious  of  all  is  the  "science  of  being  well 
bom."      This    nearly    new   science   \a  «a!i\»^ 
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eugenics,  from  a  Greek  word  meaning  good 
birth.  Most  sciences  concern  themselves  not 
with  what  ought  to  be,  but  with  what  is;  but 
eugenics  combines  the  two  ideas.  It  declares 
that  every  child  has  a  right  to  be  well-bom — 
to  enter  life  without  unnecessary  handicaps; 
and  it  sets  itself  so  far  as  possible  to  bring  this 
to  pass. 

First  of  all,  there  are  certain  definite  laws 
of  heredity  which  are  used  as  a  basis.  Stock- 
breeders and  plant-breeders  have  long  taken 
advantage  of  these  to  produce  better  and  bet- 
ter plants  and  animals.  By  allowing  only  the 
most  perfect  specimens  to  reproduce,  they  do 
away  with  certain  weaknesses  and  strengthen 
the  good  points;  for  it  is  a  well-established 
fact  that  every  living  thing,  whether  plant  or 
animal,  receives  its  every  characteristic  from 
its  ancestors,  the  most  from  those  closest  to 
it  in  point  of  time,  the  rest  in  ever-lessening 
degree  from  those  further  back.  Everybody 
knows  of  the  wonderful  effects  Luther  Burbank 
has  achieved  in  the  plant  world  by  making  use 
of  these  principles  (see  Burbank,  Luther). 

Now,  scientists  know  that  just  as  wonderful 
results  could  be  achieved  with  human  beings, 
if  it  were  possible  to  control  their  lives  in 
somewhat  the  same  way.  If  none  but  strong, 
well-grown,  intelligent  men  and  strong,  beau- 
tiful, intelligent  women  were  allowed  to  mate 
and  have  families,  within  a  few  generations 
there  would  be  practically  no  weaklings, 
whether  in  mind  or  in  body.  But,  after  all, 
there  is  a  difference  in  dealing  with  human 
beings  and  with  plants  or  animals;  all  human 
beings  insist  on  mating  from  choice  and  not 
because  any  body  of  scientific  men,  no  matter 
how  good  judges  they  may  be,  have  chosen 
suitable  mates  for  them.  Even  the  most  en- 
thusiastic advocates  of  eugenics  realize,  there- 
fore, that  the  science  can  never  come  to  exer- 
cise any  official  control;  but  by  the  spread  of 
the  doctrines,  which  are  not  theories,  but  cer- 
tainties, they  hope  to  achieve  much  for  future 
generations. 

The  legislature  of  the  state  of  Wisconsin  in 
1913  passed  a  stringent  law  requiring  a  phys- 
ical examination  of  the  male  applicant  for  a 
marriage  license.  This  law  was  upheld  by  a 
decision  of  the  supreme  court  of  the  state. 
Oregon  and  Pennsylvania  have  enacted  similar 
laws,  though  less  stringent  as  to  the  physical 
tests  to  be  passed.  Various  other  states  have 
laws  forbidding  the  marriage  of  insane,  epilep- 
tic, feeble-minded  and  others  physically  or 
morally  unfit  for  marriage.    A  beneficial  result 


of  the  agitation  and  discussion  aroused  by  the 
passage  of  such  laws  is  that  many  people  have 
come  to  see  for  themselves  the  necessity  for 
such  precautions.  It  is  only  in  the  United 
States,  however,  that  drastic  legislation  like 
that  of  the  state  of  Wisconsin  has  made  any 
headway. 

In  one  way,  eugenics  to-day  has  more  to 
contend  against  than  it  would  have  had  in 
times  past.  The  ancient  Spartans,  for  instance, 
allowed  all  the  weak,  imperfectly-formed  babies 
to  die,  and  thus  built  up  a  race  which  physi- 
cally was  almost  perfect  (see  Sparta).  But 
the  charitable  attitude  of  modem  times  toward 
such  weaklings  demands  that  they  shall  re- 
ceive more  care  and  attention  than  the 
stronger  children,  and  thus  they  often  grow 
up  to  marry  and  have  children  who  are  even 
more  defective  than  themselves.  On  the  other 
hand,  the  frequent  wars  of  antiquity  killed  off 
many  of  the  finest  physical  specimens  and  thus 
helped  to  produce  a  smaller,  feebler  race.  A 
war  which  causes  many  deaths  is  certain  to 
have  that  effect;  and  if,  in  the  minds  of  the 
skeptical,  eugenics  should  need  any  proofs 
of  its  principles,  these  will  without  doubt  be 
found  in  plenty  in  population  conditions  in 
Europe  during  the  generations  following  the 
destructive  War  of  the  Nations. 

It  may  well  be  pointed  out  that  a  distinc- 
tion is  made  between  negative  eugenics  and 
positive  eugenics,  the  former  seeking  to  pre- 
vent the  multiplication  of  the  unfit,  the.  latter 
to  encourage  the  multiplication  of  the  fit. 
Negative  eugenics  calls  for  a  considerable  use 
of  law.  The  unfit  are  often  beyond  the  reach 
of  a  sense  of  responsibility  for  their  offspring, 
and  hence  they  can  be  controlled  only  by 
such  policies  as  segregation,  sterilization,  etc.' 
On  the  other  hand,  there  is  little  room  for  law 
in  encouraging  superior  persons  to  marry  early 
and  have  normal  families.  With  such,  the 
motive  will  be  the  appeal  of  eugenics  as  an 
ideal  of  life.  For  positive  results,  therefore, 
the  hope  is  in  diffusing  among  the  finer  mem- 
bers of  the  race  a  sense  of  their  obligation  to 
transmit  their  inheritance  and  a  pride  in  be- 
coming parents  of  healthy,  beautiful  and  intel- 
ligent children.  bjijk. 

For  a  more  extended  study  of  the  subject  the 
reader  is  referred  to  Davenport's  Heredity  in  Re- 
lation to  Eugenics ;  Guyer's  Being  Well  Bom; 
Eugenics  Record  Office  Memoira  (Cold  Spring 
Harbor.  N.  Y.)  ;  Jewett's  The  Next  Generation, 
An  extennive  bibliogrraphy  entitled  Eugenice  omA 
Social  Welfare  has  been  published  by  the  New 
York  State  Board  of  Charities. 
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Related  Sabjeeta.  The  reader  lntere8te<]  in 
eugenics  will  find  further  material  of  interest  In 
the  following  articles  in  these  volumes : 


Baby 

Environment 

Breeding 

Gal  ton.  Francis 

ChUd 

Heredity 

EUGENIE-MARIB  DE  MONTI  JO,  uhzha 
nee'  mahree'  de  monice'ho  (1825-  ), 
widow  of  Napoleon  III,  was  bom  at  Granada, 
Spain,  and  is  of  Spanish  and  Scotch  extrac- 
tion. In  1853,  as  wife  of  Napoleon  III  and 
empress  of  the  French,  she  inaugurated  in 
Paris  a  reign  of  frivolity  and  extravagance. 
Clever  and  fascinating,  her  influence  over  the 
emperor  contributed  to  his  downfall  and  was 
responsible  for  many  of  his  political  mistakes. 
Among  these  were  the  unfortunate  Mexican 
expedition  of  Maximilian,  which  resulted  in 
his  death,  the  failure  of  the  plans  for  the  free- 
dom of  Italy,  and,  as  a  supreme  catastrophe, 
the  disastrous  war  with  Pnissia  (see  Franco- 
German  War).  Then  followed  the  fall  of  the 
Empire,  the  flight  of  the  empress  from  Paris, 
the  death  of  Napoleon,  and,  as  the  crowning 
tragedy  of  Eugenie's  life,  the  loss  of  her  son, 
the  Prince  Imperial,  who  was  slain  in  the  Zulu 
War  in  1879.  Since  1870  FAigenie  has  resided 
mainly  in  England.    See  Napoleon  III. 

EULENSPIEGEL,  oi'knshpe'g'l,  Till,  a 
€rerman  wit,  suppo!?ed  to  have  lived  in  the 
first  half  of  the  fourteenth  centur>',  about 
whose  name  center  numerous  stories  of  \vild, 
whimsical  frolics  and  clownish  pranks.  These 
are  all  of  an  extremely  coarse  and  bnital  na- 
ture. An  account  of  his  antics  was  written 
in  1483  in  Low  Saxon  and  printed  in  High 
German  thirty-six  j-cars  later.  This  has  been 
translated  into  Czech,  Polij^h,  Danish,  French, 
Latin  and  English,  the  latter  version  appear- 
ing imder  the  title  II owk -Glaus.  The  meiT>' 
pranks  of  Till  Eulen.'^piegcl  are  the  theme  of 
a  well-known  orchestral  symphony  by  Richard 
Strauss. 

EUPHRATES,  the  largest  river  of  Western 
Asia,  conspicuous  in  the  world's  history  for 
over  twenty-five  centurir.s.  In  early  times  it 
was  important  as  a  boundar>'.  It  was  the  east- 
em  border  of  the  Jewish  kingdom;  it  sep- 
arated Assyria  from  the  Khita,  or  Hittites;  it 
divided  the  eastern  from  tlie  western  satrapies 
of  Persia,  and  at  several  periods  was  the  boun- 
dary of  the  Roman  Empire.  Arabic  geogra- 
phers as  late  as  a.  d.  1200  mention  a  large 
number  of  important  cities  on  its  ishores  and 
islands.  The  middle  Euphrates  to-day  flows 
past  a  mass  of  ruins.     From  an  early  period, 


antedating  3000  e.g.,  it  was  the  highway  of 
commerce  between  East  and  West,  and  numer- 
ous empires  have  left  their  records  on  its 
shores. 

The  length  of  the  river,  from  its  source  at 
Diadin  to  the  sea,  is  about  1300  miles.  The 
area  of  its  basin  is  260,000  square  miles,  of 
about  as  great  as  that  of  the  state  of  Texas. 
Its  course  is  mainly  southeasterly  through 
the  great  alluvial  plains  of  Babylonia  and  Chal- 
dea;  it  flows  into  the  Persian  Gulf  by  several 
mouths,  of  which  only  one  in  Persian  territory 
is  navigable.  It  is  joined  by  the  Tigris  about 
1(X)  miles  from  its  mouth,  when  the  united 
streams  take  the  name  of  Shat-el-Arab.  In 
the  Old  Testament  the  Euphrates  is  called  the 
Great  River.    For  map,  see  Asia. 

EUREKA,  ure'ka,  Cal.,  the  coimty  seat  of 
Humboldt  County,  on  Humboldt  Bay,  on  the 
northwest  coast  of  the  state,  225  miles  north- 
west of  San  Francisco.  An  excellent  natural 
harbor  has  been  improved  by  the  Federal 
government,  and  steamers  sail  regularly  be- 
tween this  and  other  Pacific  coast  ports.  Eu- 
reka is  now  connected  with  San  Francisco  by 
the  Northwestern  Pacific  Railroad.  In  1910 
the  population  was  11345;  in  1916  it  was  esti- 
mated to  be  14,684.  The  city  is  in  the  famous 
redwood  region.  It  has  a  large  trade  in  red- 
wood lumber,  shingles,  apples,  wool,  butter 
and  fish.  The  industries  include  wood-working 
mills,  a  woolen  mill,  an  iron  foundry,  a  tan- 
ner>',  tobacco  factories  and  marble  and  granite 
works. 

Settled  in  1850,  Eureka  was  incorporated  and 
made  the  county  seat  in  1856.  The  more 
prominent  buildings  are  a  Federal  building, 
courthouse,  city  hall,  county  jail  and  hospital. 
Near  the  city  is  Sequoia  Park,  a  redwood  for- 
est forty  acres  in  extent. 

EUREKA  SPRINGS,  Ark.,  a  city  in  the 
extreme  northwestern  part  of  the  state  near 
the  Missouri  border,  famous  for  its  group  of 
fifty  medicinal  springs  and  for  its  healthful 
climate.  It  is  one  of  the  county  seats  of  Car- 
roll County  (the  other  is  Berryville)  and  had 
a  residential  population  of  3J228  in  1910.  Thi.< 
number  is  greatly  increased  throughout  the 
year,  however,  by  transients  in  pursuit  of 
health  and  pleasure,  for  aside  from  its  bene- 
ficial waters,  the  place  is  attractive  for  its 
delightful  location  1,8(X)  feet  above  sea  level, 
in  the  midst  of  some  of  the  most  picturesque 
scenery  of  the  Ozark  Mountains.  Joplin,  Mo., 
is  seventy-two  miles  northwest,  and  Spring- 
field, Mo.,  is  eighty-five  miles  iiQtVJckfe'aaV,  'Wsa 
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city  ie  served  by  the  Missouri  A  North  Arkan- 
sas Railroad,  and  is  witliin  a  twelve-hour  ride 
from  Saint  Louis,  Kansas  City,  Dallas,  Mem- 
t^ts  or  Little  Rock. 

Though  the  city  is  primarily  a  health  reaort, 
the  agricultural  resources  of  the  vicinity  offer 
induce  menta  to  the  home-builder.  A  great 
variety  of  fruits  and  abundant  supplies  of 
alfalfa  are  grown  in  the  vicinity;  there  is  also 
excellent  timber,  and  a  fine  grade  of  onyx  is 
found.  The  city  has  several  large  hotels,  a 
Carnegie  Library,  a  high  school  and  Orescent 
College  tor  Girls. 

The  first  settlement  was  made  in  1879  and 
named  Eureka,  a  Greek  word  meaning  I  have 
Jottnd  it;  the  followii^  year  the  city  was  char- 
tered. The  aprii^  are  held  in  trust  by  the 
city  and  the  waters  are  free  to  the  public. 
The  city  is  operated  under  the  commission 
form  of  government.  j.b. 

EURIPIDES,  urip-ideei  (about  480-406 
B.C.),  a  poet  of  Greece,  accorded  by  common 
consent  the  third  place  among  the  Greek  mas- 
ters of  tragedy.  He  is  said' to  have  written 
a  drama  at  the  age  of  eighteen;  but  his  first 
play  was  brought  out  when  he  was  twenty- 
five.  In  441  B.  c,  at  the  age  of  thirty-nine,  he 
contended  for  the  tragic  prize,  bringing  out  a 
series  of  four  dramas,  one  of  which  was  the 
Medea.  The  first  prize  was  given  to  a  son  of 
Aeschylus,  the  second  to  Sophocles,  and  the 
third  to  Euripides.  From  this  time  Euripides 
and  Sophocles  were  friendly  competitors  for 
dramatic  honors. 

In  408  B.  c,  at  the  age  of  seventy-two,  Eurip- 
ides brought  out  at  Athens  his  tragedy  of 
Orestes.  Directly  afterward  he  was  invited  by 
King  Archelaus  to  go  to  the  kingdom  of  Mace- 
don,  for  the  king  was  desirous  that  Greeks  of 
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culture  should  reside  in  his  dominions.  Here 
Euripides  completed  several  of  his  diamaa 
known  tcMlay,  but  he  died  two  yean  after  be 
took  up  his  residence  in  Macedon.  By  none 
was  he  mourned  more  than  by  the  aged 
Sophocles,  his  great  rival,  who  was  then  bring- 
ing out  the  last  of  his  tragedies  at  Athens. 
Sophocles  clothed  himself  in  mourning  and 
ordered  the  actors  to  present  themselves  in 
funeral  attire.  The  Athenians  set  up  a  bust 
of  Euripides  in  the  public  place,  and  Thucyd- 
ides  composed  an  inscription  which  was  placed 
on  a  monument  built  in  his  honor. 

The  men  whose  names  are  foremost  in  Greek 
literature — Aeschylus,  Sophocles,  Socrates  and 
Aristophanes — were  contemporaries  of  Euripi- 
des. The  poet  had  the  misfortune  to  make  an 
enemy  of  Aristophanes,  whose  sneers  are  still 
voiced  by  many  critics.  According  to  some 
authorities  Euripides  composed  ninety-twn 
tragedies.  The  following  are  the  titles  of  the 
extant  dramas,  arranged  in  the  order  of  their 
composition:  Alcestia;  Medea;  Hippolytut; 
Hecuba;  Ion;  Supplicanls;  Herxtclcidae;  M«d 
Hercules;  Troades;  Electro;  Helena;  Phoeni»- 
me ;  Iphigenia  m  Tauris ;  Andromache ;  Orettet ; 
Bocchae ;  Cyclopx;  Iphigerda  at  Aula.    H.B.T. 

BUKOPA,  uro'pa,  according  to  Greek  leg- 
end, a  daughter  of  Phoenix,  king  of  Phoenicia, 
or  of  Agenor,  and  the  sister  of  Cadmus.  She 
was  admired  by  Jupiter,  who  appeared  in  the 
form  of  a  white  bull,  and  carried  her  to  Crete. 
The  myth  inspired  several  notable  paintings. 
the  most  celebrated  of  which  is  that  by  Paid 
Veronese  in  the  Ducal  Palace,  Venice.  An- 
other, by  Titian,  is  at  Cobham  Hall,  England. 
Contrary  to  belief  sometimes  expressed,  the 
word  Europe  is  not  derived  from  this  name. 
See  explanation  in  article  Europe. 


'  CROPE,   the  smallest  of 
,,  with  llic  e^cception 
of  Australia.    Its  area  of  3.754282 


parale  i 
Geographically,  it  i-i  roally  i 
insula  jutting  out  from  the  i 


square  miles  is  only  about  25,000  square  miles  continent  of  Asia,  and  the  combined  land 
greater  than  that  of  Canada,  but  while  Canada  mass  of  the  two  continents  is  often  apoken 
/s  one  country,  Europe  consists  of  no  fewer      of   as  Euratia.    This    peninaulalike    etumoter 
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is  strikingly  evident  from  the  fact  that  nave 
for  Rusaia  and  the  very  eastemmoBt  poi^ 
tiona  of  Augtria-Hungary,  no  point  in  Eu- 
rope is  more  than  four  hundred  miles  from 
the  sea.  Closely  as  the  two  continents  are 
connected,  however,  there  has  always  bees  a 
reeogniseii  distinction,  and  dwellers  in  Asia 
Minor  thousands  of  years  ago  Rave  to  the  lauds 
acTOAS  the  Aegean  the  name  Ereb,  or  "land  of 
the  setting  sun,"  just  as  they  called  their  own 
land  Awu,  or  "land  of  the  rising  sun."  Grad- 
u&lly  the  former  name  was  corrupted  into  its 
preaent  form,  and  was  at  the  same  time  ex- 
tended in  its  significsnce  to  cover  the  whole 
western  continent. 

Why  Europe  is  Important.    Evem  if  Europe 
is  geographically  but  a  pendant  of  Asia,  it  has 
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awakened  from  their  centuriea-long  sleep  only 
when  the  nations  of  Europe  and  the  American 
republic,  founded  by  Europeans,  knocked  at 
their  doors.  Practically  all  of  the  great  books 
and  pictures,  the  music  and  the  sculpture,  aa 
well  Hs  the  inventions  and  the  so-called  "com- 
forts of  life,"  have  been  produced  by  Euro- 
peans or  by  their  descendants. 

The  People.  No  other  continent  is  as 
densely  populated  as  Europe.  Asia,  it  is  true, 
has  twice  as  many  inhabitants,  but  it  is  so 
much  la^er  that  its  density  percentage  is  leas 
than  half  that  of  Europe.  In  the  latter  con- 
tinent, with  its  480,000,000  people,  there  is  an 
average  of  over  125  people  to  the  square  mile. 
They  are  very  unevenly  distributed,  for  the 
barren  northern  parts  of  Sweden  and  Russia, 


GREATEST  EXTREMES  IN  ALTITUDE  IN  WESTERN  EUROPE 
HoDt  Blanc  rears  Its  nummit  15.TSZ  feet  above  flea  level :  the  low  country  of  Hollanil  in  below  B 
Ism.  and  tbe  Dutch  dykes  have  played  an  Itnportant  part  In 


y  of  the  NMherli 


been  the  world's  most  important 
so  far  as  the  history  of  civilisation  is  con- 
cerned. Not  without  full  reason  did  Tenny- 
na  exclaim — 

Better  llfty  years  ol  Europe  than  a  cycle  of 
Calhsy. 

^^,  the  very  earliest  civiliiationa  grew  up  in 
™>  and  Africa,  but  these  waned  centuries 
^tte  the  begitming  of  the  Christian  Era, 
■liile  Europe  gradually  became  the  home  of 
■XMt  of  the  important  nations  of  the  world. 
"DRras  has  been  almost  unknown  among 
*»  than  European  peoples.  There  are 
"I  Uie  Americas  federations  which  have  made 
*<Aderful  advance,  but  these  were  all  founded 
~*»(l  not  a  great  while  ago,  aa  history 
,  '«kon»  time—by  Europeans.  The  states  of 
™ica  which  count  in  the  world's  affairs  are 
i  by  Europeans,  while  the  two  great 
the    East    (China   and   Japan) 


with  their  long,  bitter  winters,  are  almost  un- 
populated, while  in  portions  of  the  fertile 
north-central  plain  the  people  are  crowded 
together  until  it  seems  a  marvel  that  they 
can  find  means  of  supporting  themselves.  Of 
all  the  countries  Belgium,  with  053  people  to 
the  square  mile,  is  the  most  densely  populated, 
while  Sweden,  with  but  thirty-two,  has  fewest 
people  to  each  square  mile.  That  is,  the  least 
densely  populated  country  of  Europe  has  more 
inhabitants  to  the  square  mile  than  has  the 
United  States  as  a  whole,  which  has  but  thirty- 
one. 

What  is  a  Europeanf  There  is  no  such 
thing  as  a  European  in  the  sense  in  which 
there  is  an  Afritun,  for  instance;  in  other 
words,  there  is  no  European  race.  The  an- 
cient Greeks,  tbe  earliest  civilised  inhabitants 
of  the  continent,  boasted  that  they  sprang 
from  the  soil,  and  that   their  uuseAjcn^  \a& 


EUROPE 


2094 


EUROPE 


E^. 


never  migrated  from  any  other  land.  But  it 
is  certain  that  at  some  far-distant  period  the 
ancestors  of  the  present  Europeans  did  cross 
into  that  continent/  most  of  them  from  Asia, 
and  a  few,  in  all  probability,  from  Africa. 
Wherever  they  may  have  come  from  originally, 
ninety-five  per  cent  of  them  are  of  the  Cau- 
casian, or  white,  race.  Among  them,  how- 
ever, there  are  very  pronounced  differences, 
both  in  appearance  and  in  character.  The 
Norwegians,  with  their  stalwart  frames,  fair 
hair  and  ruddy  skin,  differ  more  in  appearance 
from  the  small,  dark-skinned  people  of  South- 
em  Italy  than  the  latter  do  from  certain  mem- 
bers of  the  brown  race,  while  it  is  difficult  to 
believe  that  the  comparatively  unemotional 
Swedes  can  belong  to  the  same  race  as  the 
emotional  French. 

Customs  differ  widely,  too,  and  almost  every 
one  of  the  twenty-six  countries  has  its  own 
peculiar  dress,  to  which  the  peasants  have 
clung  long  after  the  upper  classes  have  adopted 
more  cosmopolitan  standards.  Students  of 
anthropology  lay  much  stress  on  the  shape  of 
the  head  as  an  indication  of  race  relationship, 
and  point  out  that  there  are  two  distinct 
shapes  among  Europeans — the  long  head  and 
the  broad  head;  and  it  is  interesting  to  note 
that  these  two  types  have  persisted  through 
the  centuries,  despite  all  the  intermingling. 

The  term  Mongolian  compels  instant  thought 
of  the  Chinese  and  Japanese,  but  does  not 
suggest  any  European  peoples,  yet  there  are 
over  20,000,000  of  the  Mongol  race  in  Europe 
— all  of  that  five  per  cent  who  are  not  Cau- 
casians. They  include  the  Magyars,  or  Hunga- 
rians, the  Finns,  the  Turks  and  the  Bulgarians, 
who  are  characterized  by  the  straight,  dark 
hair,  yellowish  skin  and  broad  cheek  bones 
which  are  typical  of  the  race. 

Language.  About  sixty  different  languages 
are  spoken  by  the  nations  which  inhabit  Eu- 
rope to-day.  Some  of  these  languages,  like 
German,  English  and  French,  are  the  mother- 
tongues  of  millions  of  people;  others,  like 
Icelandic  and  Banqiie,  arc  spoken  only  by  a 
few  thousands.  Most  of  these  languages  are 
broken  up  into  a  number  of  dialects,  some  of 
which  are  understood  only  with  great  difli- 
culty  even  by  people  who  speak  the  same 
tongue.  According  to  their  origin  the  Euro- 
pean languages  belong  to  three  great  branches 
— the  Teutonic,  the  Slavonic  and  the  Romanic, 
or  Neo-Latin — which  are  all  members  of  one 
at  group,  known  as  the  Indo-European 
oup.     Hungarian,  Turkish   and  Finnish  are 


the  only  principal  languages  that  belong  to 
another  group,  the  Turanian. 

The    following    list    contains    the    principal 
languages  spoken  in  each  country  of  Europe: 


Albania: 
Austria : 


BelfiTlum  : 
Bulsrarla : 

Denmark 
Prance: 


German  Empire 

Greece : 
Hungrary 


Italy: 

Montene^o : 
Netherlancl.s 
Norway : 
Portugal : 
Rumania : 

Russia : 


Serbia : 
Spain : 

Switzerland : 
Turkey : 
United  Kingdom 


Albanian. 

German,  Boliemlan  (In  Bohe- 
mia). Polish  (in  Gallcia). 
Ruthenian  (In  Gallcia  and 
Bukovina).  Croatian  (InCar- 
nlola  and  Bosnia),  Serbian 
(in  Dalmatia  and  Herzego- 
vina), Rumanian  (In  Buko- 
vina), Italian  (In  Trentlno 
and  Trieste)  and  Ladin  (in 
Trentlno). 

tYench,  Flemish,  Walloon. 

Bulgarian,  Turkish,  Armenian, 
Gypsy  dialects. 

Danish,  Icelandic  (in  Iceland). 

French,  Provencal  (in  the 
south),  Basque  (on  the 
slopes  of  the  Pyrenees),  Low 
Breton  (In  Brittany,  north- 
west of  France). 

German.  Polish  (In  Elafitern 
Pru.ssia),  French  (In  Alsace- 
Lorraine). 

Greek.  Bulgarian.  Albanian, 
Rumanian,  Turkish. 

Hungarian.  Croatian  (In  Croa- 
tia-SlavonIa).  Serbian  (In 
the  Banat).  Slovenian  (In 
Croatla-Slavonla),  Slovakish 
(along  the  western  slopes  Of 
the  Carpathians),  Rumanian 
(In  TransyK^anla)  and  Qyj^ 
sy  dialects. 

Italian. 

Montenegrin. 

Dutch.  Flemish. 

Norwegian. 

Portuguese. 

Rumanian,  Bulgarian.  Arme- 
nian, Gypsy  dialects. 

Russian.  Ruthenian  or  Little 
Ru.sslan.  Blelo-Russian  or 
White  Russian,  Polish.  Lithu- 
anian, Lettish,  Finnish,  B»- 
thonlan,  LI vonlan,  Tatar, 
Turkish,  Kalmuk.  Lappish. 
Rumanian. 

Serbian.  Albanian. 

Spanish.  Basque  (on  the  slopei 
of  the  Pyrenees). 

German,  Italian,  French.  Ladln. 

Turkish.  Greek,  Bulgarian. 

Kngllsh,  Welsh  (In  Wales), 
Gaelic  (In  Scotland).  Irirt>» 
Manx  (In  Isle  of  Man). 


Religion.  Christianity  did  not  originate  in 
Europe,  but  dates  there  from  Paul's  vision  of 
the  man  who  pleaded,  *'Come  over  into  Mmc* 
donia  and  help  us";  however,  that  contin»* 
has  been  the  great  stronghold  of  the  faith,  «o^ 
to-day  about  ninety-five  per  cent  of  Europeii* 
are  Christians.     The  three  great  braneheff  rf 
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the  Christian  Church  nre  the  Proteetant,  the 
Orthodox,  or  Greek,  and  the  Roman  Catholic, 
the  last  having  by  tar  the  Breatest  number  of 
adherents.  The  remaining  five  per  cent  of  the 
people  are  for  the  moat  port  Mohammedatu  or 
Je«B. 

Some  iBtereatiDK  Mcunremmts.  The  north- 
emmoet  point  of  the  mainland  of  Europe  is 
North  Cape,  far  up  in  the  polar  ice  in  latitude 
71'  11'  north;  its  Houthemmost  hmit  is  Cape 
Tarifa,  in  Spain,  at  36°  nortb.  In  its  east  and 
west  direction  it  extends  from  Cape  de  Rorii 
in  Portugal,  9°  27'  west,  to  a  spot  in  the  Ural 
Mountaina  of  Rusaia  at  66°  21'  east.  Its 
greatest  dimension  east  and  weat  is  3,203  miles; 
its  greatest  length  from  north  to  south,  about 
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Of  the  utmost  importance  are  its  coast  waters, 
which  include  the  Arctic  Ocean,  the  White 
Sea,  the  Caspian  Sea,  the  Black  Sea,  the  Sea 
of  Aiov,  the  Bosporus,  the  Sea  of  Marmora, 
the  Dardanelles,  the  Aegean,  the  Mediterra- 
nean and  the  Adriatic  eeas.  Strait  of  Gibraltar, 
the  Atlantic  Ocean,  Bay  of  Biscay,  English 
Channel,  North  Sea,  Gulf  of  Bothnia  and 
Baltic  Sea.  The  detailed  history  of  Europe 
could  not  be  written  without  a  consideration 
of  moat  of.  these,  nor  could  the  economic 
progress  of  its  many  peoples  be  underatood, 
for  only  these  numerous  coast  waters  could 
have  made  it  possible  for  many  nations  to  de- 
\-elop  in  this  comparatively  small  area.  Islands, 
too,  are  numerous,  and  have  played  a  veiy 


2,400  miles.  The  coast  line  of  Europe  is  of 
peculiar  interest,  for  it  is  much  longer  in  pro- 
portion to  area  than  that  of  any  other  conti- 
nent. The  usual  method  of  reckoning,  which 
takes  account  only  of  the  larger  inlets,  gives 
its  total  length  as  about  20.000  miles,  while 
another,  which  includes  the  small  gulfs  and 
baya  and  river  mouths,  makes  it  almost  48,000 
miles.  In  its  altitude  Europe  has  no  such 
extremes  as  has  A»ia  or  even  North  America, 
for  its  loftiest  mountain  peak,  the  famous 
Mont  Blanc  (which  see),  is  but  15,782  feet 
in  height,  while  its  deepest  depression,  the 
Caspian  Sen,  is  but  eighty-six  feet  below  the 
level  of  the  sea. 

lUin  Pbyuca]  Fcaturea.  The  details  of  the 
nirface  formation  of  Europe  are  given  in  arti- 
dea  treating  the  separate  countries;  here  it 
IS  neceasaty  to  consider  only  such  features 
H  exercise  a  real  influence  on  the  climate, 
t^  industries  or  the  history  of  the  continent. 


shown  at  the  left    sunny   Italy  enjoys  almost  a 

important  part,  the  British  Isles,  especially, 
ranking  as  one  of  the  main  divisions  of  the 
continent. 

Higklartdi  and  Lowlands.  A  relief  map  of 
Europe  shows  a  certain  resemblance  to  that  of 
North  America,  in  that  there  are  two  highland 
or  mountain  regions,  with  a  lowland  region 
bctweeo.  In  America  the  trend  of  these  is 
north  and  south;  in  Europe  it  is  east  and  west. 
The  great  highland  region  of  Europe  is  in  the 
south  and  extends  across  the  continent  from 
the  coast  of  Portugal  to  the  Black  Sea,  while 
spurs  of  it  jut  southward  into  the  various 
pcoinsulas.  The  islands  off  the  southern  coast 
are  mere  outcroppinga  of  partially  submerged 
mountain  ranges,  separated  from  the  mainland 
by  shallow  seas.  This  Mediterranean  highland 
district  is  about  800.000  square  miles  in  area, 
and  includes  the  Balkans,  the  Apennines,  the 
Pyrenees  and,  as  its  dominating  hei^t,  the 
Alps.    The  influence  of  geography  o^  ^^Ajcr^ 


BUROPE 


2096 


EUROPE 


is  strikingly  evidenced  in  this  region.  There 
are  no  great  plains  where  large  nations  might 
develop,  but  in  every  valley  or  small  plain 
a  little  state  grew  up,  quite  distinct  in  most 
instances  from  the  next  little  state  just  over  the 
mountains.  Especially  in  the  histories  of 
Greece  and  Italy  was  this  tendency  apparent. 
Only  in  very  modem  times,  when  mountains 
were  no  longer  effective  barriers,  was  the  old 
tendency  towards  isolation  overruled,  and  thus 
engineers  deser\'e  their  share  of  credit,  along 
with  the  patriots,  in  the  formation  of  a  united 
Italy. 

The  other  highland  region,  in  the  northwest, 
is  less  extensive,  but  includes  much  of  Fin- 
land, Norway  and  Sweden,  Scotland  and  Ire- 
land. The  actual  mountain  region  is  very  un- 
productive, because  the  best  soil  was  carried 
away  ages  ago  by  the  glaciers,  but  the  sea  is 
close  at  hand  and  fishing  is  profitable  enough 
to  make  up  for  the  lack  of  agricultural  possi- 
bilities. 

The  most  important  part  of  Europe,  how- 
ever, is  the  great  lowland  province,  extending 
from  the  Atlantic  to  the  eastern  boundary  of 
the  continent.  Most  of  Russia,  Austria-Hun- 
gary, Germany,  Denmark,  Holland,  Belgium, 
France  and  England  lie  in  it,  so  that  it  is  with- 
out doubt  one  of  the  most  important  plains  in 
all  the  world.  In  most  places  the  soil  is  fertile, 
and  this,  together  with  its  navigable  rivers  and 
the  absence  of  high  mountains  which  prohibit 
easy  intercourse,  accounts  in  large  measure  for 
the  wonderful  development  of  the  nations 
which  make  their  homes  upon  it. 

Waters.     There    is    no    well-marked    Great 
Divide   in   Europe,   but   the   main   watershed 
has   a   winding   direction   from   southwest   to 
'northeast   (see  Divide).     From  the   Alps  de- 
scend the  Rhine,  the  Rhone  and  the  Po,  while 
the  Danube,  greater  than  any  of  these,  rises 
in  the  Black  Forest,  north  of  the  Alps.    The 
longest  river  of  Europe  is  the  Volga  (which 
see),  which  after  a  course  of  almost  2,400  miles 
empties  into  the  Caspian  Sea.     Other  rivers 
are   the   Meuse,   the   Scheldt,   the   Loire,  the 
Mame,  the  Seine,  the   Elbe,  the   Main,  the 
Vistula,  the  Diester  and  the  Don,  and  these, 
with  many  more,  are  given  separate  treatment 
in  these  volumes.    Of  lakes  the  continent  has 
many.     There  are,  most  famous  of  all,  the 
^ponderfully  beautiful  lakes  of  the  Alpine  re- 
^H||||^tho8e  of  the  celebrated  Lake  Region  of 
^^^^^M;   the  Scandinavian   basins;    and   the 
^1^^  lof  European  fresh-water  bodies,  lakes 

m  fra^d  Ladoga  in  Russia.    Between  Eu- 


rope and  Asia  lies  the  greatest  salt-water  lake 
in  the  world — the  Caspian  Sea. 

Climate  and  Vegetation.  No  other  conti- 
nent lies  so  largely  within  the  temperate  zone 
as  does  Europe.  It  is  crossed  in  the  extreme 
north  by  the  Arctic  Circle,  but  it  .alone  of 
all  the  continents  nowhere  extends  into  the 
torrid  zone.  Owing  to  the  closeness  of  most 
parts  of  the  continent  to  the  sea,  the  climate 
is  remarkably  mild  and  genial,  considering  the 
latitude.  Russia,  however,  is  removed  from 
the  equalizing  influence  of  the  sea  breezes, 
and  has  what  is  known  as  a  "continental  cli- 
mate," with  extremes  of  heat  and  cold.  The 
southern  peninsulas,  cut  off  by  the  mountains 
from  the  northern  winds  and  open  to  the  in- 
fluences of  the  Mediterranean,  have  a  climate 
far  more  mild  and  uniform  than  that  of  cor- 
responding latitudes  in  North  America.  Na- 
ples, for  instance,  is  in  about  the  same  latitude 
as  Pittsburgli,  but  has  an  almost  subtropical 
climate,  while  the  American  city  is  subject  to 
bitter  winter  temperatures  and  sweeping  bliz- 
zards. See  Climate,  and  the  map  in  the  arti- 
cle Riviera. 

Europe  has  no  desert  areas,  and  almost 
everywhere  there  is  enough  rainfall  for  agri- 
culture, though  in  Russia,  near  the  shores  of 
the  Caspian  Sea,  there  is  a  very  dry  stretch. 
In  some  places,  as  in  Spain,  irrigation  ia  neces- 
sary, for  while  there  is  plenty  of  rain,  it  falls 
after  the  growing  season  and  is  of  no  use  for 
crops. 

Vegetation.  Because  of  the  generally  mild 
climate  and  plentiful  rainfall,  there  is  vegeta- 
tion everjrwhere  in  Europe.  In  the  near-desert 
region  of  Russia,  referred  to  above,  only  grass 
will  grow,  while  in  the  Arctic  region  the  pecu- 
liar tundra  conditions  prevail  (see  Tundea), 
but  almost  everywhere  else  trees  and  flowering 
plants  are  abundant.  Farthest  north  is  the 
zone  of  the  cone-bearers,  the  pines,  firs  and 
spruces,  and  next  come  the  oak  and  the  beech 
woods.  Well  down  through  the  Middle  Ages 
the  north-central  plains  of  Europe  were  but 
a  great  forest,  in  the  clearings  of  which  settle- 
ments had  sprung  up.  In  the  southern  part 
of  the  continent  the  olive  is  characteristic,  but 
almost  any  tree  will  grow  which  has  thick, 
leathery  leaves  that  allow  but  slow  evapora- 
tion of  the  tree's  moisture.  The  details  of  the 
agricultural  production  of  Europe  are  given  in 
the  articles  on  the  various  countries,  but  it  is 
interesting,  and  to  a  dweller  in  North  Amer- 
ica astonishing,  to  learn  that  Europe,  in  nor- 
mal times,  produces  more  wheat,  mora  ot^ 
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Density  of  Populatli 
to  the  square  mlli 


1. 

lC-32 

32-64 
&J-12S 

u 

128-256 
250-512        " 

THREE   CHARACTERISTIC 


.any   of   the 
near    each 


and 


more    sugar   than    uny 
other  continent. 

Aoimal  Life.  With 
the  advance  of  civilisa- 
tion and  increasing 
density  of  population 
many  of  the  large  ani- 
mals once  found  on  the 
continent  became,  ex- 
tinct. Representa(i\'e 
maronials  that  have 
■uirived  are  the  lynx, 
bear,  beaver,  badger, 
otter,  reindeer,  elk,  the 


310t. 


wolf 


Reindeer 


{found  in  large  packs 
in  Poland,  Hungary  and 
Russia),  the  civet,  fox,  marten,  ermine,  pole- 
cat, squirrel,  hare,  rabbit,  mole  and  hedgehog. 
AmoQg  the  domestic  animals  the  horse,  pony, 
goat,  asB,  ox,  mule,  sheep,  chicken  and  Iiok 
are  most  important.  Bird  life  is  abundant,  and 
it  represented  by  thrushes,  finches,  snow  bunf^ 
iagB,  bouse  sparrows,  liimets,  magpies,  kingfisb- 
era,  wood  pigeons,  canaries,  eagles,  falcons,  o«'t.'<, 
isvens,  storks  and  many  others.  Reptiles  are 
cumparativcly  rare.  Pish  abound  in  the  fresh 
and  sen  waters. 

Hinenl  Wealth.  Abundant  stores  of  those 
minerals  which  are  of  most  value  to  man  un- 
derlie the  surface  of  this  continent,  which  in 
Ua  total  output  exceeds  any  other  grand  di- 
TieioD.  Over  a  thousand  million  dollars  worth 
of  coal  is  usually  mined  each  year,  and  iron 
of  about  half  that  value.  In  many  instances 
133 


7  EUROPE 

these  two,  upon  which  rest  s 
indu.slries  of  modem  life,  o 
other,  and  it  is  impossible  1 
extent  to  which  the  proftress  of  the  continent 
has  been  dependent  upon  that  fact.  Gold, 
copper,  lead  and  linc  are  also  mined  in  con- 
si  dernble  (juaniitics,  and  Europe  produces 
about  half  as  much  petroleum  as  does  the 
United  States.  Of  that  valuable  mineral,  plat- 
inum, about  ninety-five  per  cent  of  the  entire 
world  supply  comes  from  the  Ural  Mountains, 
and  Spain  is  the  world's  greatest  producer  of 
quicksilver.  Most  of  the  mountainous  coun- 
tries contain,  in  addition,  extemive  quarries 
of  building  stone,  and  Italy  abounds  in  marble. 
Political  Divisions.  Of  the  twenty-six  states 
of  Europe,  thirteen  are  kingdoms.  These  ore 
Great  Britain.  Spain,  Italy.  Greece,  Belgium, 
Holland.  Norway, 
Sweden.  Denmark,  Bul- 
garia, Serbia,  Monte- 
negro and  Rumania ; 
four  are  empires — Ger- 
many, Austria-Hun- 
gary, Ru.'sia  and  Tur- 
key. The  last-named 
has  most  of  its  terri- 
tory in  Asia,  and  only 
its  capital  is  in  Europe, 
Five  repAiblica  are 
France,  Switzerland, 
Portugal,  San  Marino 
and  Andorra;  and  there 
are  four  principalities — 
Luxemburg,  Albania, 
Monaco  and  Liechten- 
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History  of  Europe 


To  give  a  detailed  history  of  a  great  con- 
tinent in  a  few  brief  paragraphs  would  be 
impossible,  and  it  is,  moreover,  unnecessary, 
for  the  history  of  each  country  is  given  in  a 
separate  article  in  these  volumes.  But  there 
are  certain  movements  which  have  affected 
the  continent  as  a  whole,  or  a  large  part  of 
it,  w^hich  are  worth  noting  here. 

Ancient  Times.  Though  the  earliest  civiliza- 
tion of  Europe  undoubtedly  came  from  Asia, 
crossing  from  Phoenicia  by  way  of  the  islands 
of  the  Aegean,  the  Greeks  developed  it  to  a 
point  which  it  had  never  before  reached.  In- 
deed, in  many  respects  it  has  never  been  sur- 
passed in  all  the  centuries  that  have  followed. 
From  the  very  first,  civilization  showed  that 
trend  which  Bishop  Berkeley  described  so 
long  afterward  in  his  famous  epigram: 

Westward  the  course  of  empire  takes  Its  way : 
and  the  lands  along  the  Mediterranean  were 
the  first  in  which  it  developed.  After  Greece, 
with  its  ideal  of  beauty — a  well-rounded  beauty 
which  demanded  that  body,  mind  and  the 
aesthetic  sense  be  trained — came  Rome,  with 
its  emphasis  on  strength,  or  power.  The  Ro- 
mans invented  no  new  forms  of  government — 
the  Greeks  had  anticipated  every  form  which 
Europe  has  since  known — and  they  made  no 
advance  in  art  and  little  in  literature ;  but  they 
did  excel  the  Greeks  in  their  genius  for  organ- 
ization and  for  the  formulation  of  law.  "Of 
all  European  history,  Rome  is  the  center,"  says 
the  historian  Gibbon,  and  it  is  true  that  a 
comprehension  of  the  institutions  and  the 
political  history  of  the  later  nations  is  impos- 
sible without  a  knowledge  of  the  great  work 
of  Rome.  In  its  most  flourishing  period  the 
Roman  Empire  included  not  only  Italy  but 
Greece,  Spain,  Portugal,  France,  Switzerland. 
Albania,  Serbia,  Bulgaria,  Turkey,  the  British 
Isles,  Belgium,  Holland,  Hungary,  and  much 
of  Germany,  Austria  and  Rumania,  and  the 
unity  thus  established  made  possible  that 
spread  of  Christianity  which  has  had  so  great 
an  influence  on  the  development  of  Europe. 

With  the  decline  of  the  Roman  Empire  there 

began  a  troubled  time — a  period  of  migration 

among  the  northern  tribes.    The  Saxons  and 

Angles  established  themselves  in  Britain,  the 

Franks  in  Gaul  (France),  the  Ostrogoths  and 

ll^^mbards  in  Italy  and  the  Visigoths  in  Spain. 

^^^B^Medieval  Period.    The  establishment  by 

^^^^^■lagne  (771-814)  of  a  great  Germanic  em- 

^^^^^*^  Charlemagne;   Holy  Roman   Em- 


pire) which  included  present-day  France,  Switz- 
erland, Belgium  and  Holland,  and  much  of 
Austria,  Italy  and  Germany,  was  an  event  of 
great  significance,  but  the  state  which  he  had 
created  did  not  endure  beyond  his  time,  and 
its  breaking  up  was  really  the  foundation  of 
the  kingdoms  of  France  and  Germany. 

Meanwhile,  the  Christians  of  Europe  had 
come  into  contact  with  the  Saracens,  enthu- 
siasts of  another  faith  who  were  attempting 
to  sweep  over  Europe.  Held  back  from  West- 
em  Europe,  these  latter  still  had  a  weapon 
against  the  Christians  in  their  possession  of 
the  Holy  Land,  and  to  wrest  this  from  them 
the  nations  of  Europe  organized  successive 
crusades  (see  Crusades);  these  failed  in  their 
primary  purpose,  but  were  of  the  utmost  im- 
portance in  acquainting  Europeans  with  the 
civilization  and  the  science  of  the  East.  In 
Eastern  Europe  the  Ottoman  Turks  had  gained 
foothold  by  capture  of  Adrianople  in  1356,  and 
this,  together  with  the  unsettled  conditions  at 
Constantinople,  which  was  finally  taken  by  the 
Turks  in  1453,  gave  a  strong  impulse  to  learn- 
ing in  Western  Europe,  because  it  drove  into 
exile  the  learned  Greeks,  with  their  store  of 
precious  manuscripts  from  the  past. 

Modem  Europe.  The  transition  from  the 
medieval  to  the  modem  world  did  not  occur 
in  any  definite  year,  but  gradually,  during  a 
period  extending  roughly  from  the  thirteenth 
to  the  sixteenth  century.  In  these  centuries 
the  ideas  and  habits  of  men,  their  relation  to 
the  world  about  them  and  to  one  another, 
underwent  a  radical  change.  There  was  an 
awakening  in  almost  every  department  of  life. 
A  great  revival  of  art  and  letters  occurred. 
The  printing  press  was  invented;  America  was 
discovered  in  1492;  the  Reformation  made 
men's  minds  alive  to  religion  and  laid  the 
foundation  for  a  new  type  of  intellectual  free- 
dom. First  one  nation,  then  another,  held 
first  rank  in  Europe;  Spain,  then  France,  then 
England  became  prominent,  and  in  the  mean- 
time two  new  states,  Pnissia  and  Russia,  were 
increasing  their  strength  and  territory.  Noth- 
ing in  all  history  is  more  interesting  than  the 
accounts  of  the  beginnings  of  all  these  modem 
states — the  stmggles  through  which  they  found 
themselves. 

By  the  end  of  the  eighteenth  centuiy  most 
of  them  were  fairly  well  established,  but  the 
stmggles  continued.  There  was  the  Fttiodi 
Revolution    (which   see),   which   invdired  all 
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Europe  and  brought  about  the  dissolution  of 
the  old  Holy  Roman  Empire;  the  establish- 
ment of  Greek  independence;  the  disappear- 
ance of  Poland  as  a  separate  state;  the  divi- 
sion of  Holland  and  Belgium  into  two  states; 
the  unification  of  Italy,  brought  about  largely 
through  the  genius  of  Cavour;  the  work  of 
Bismarck  and  the  Franco-German  War,  which 
resulted  in  the  consolidation  of  the  German 
states  into  an  empire,  and  the  establishment  of 
the  third  republic  in  France;  the  war  of  1897 
between  Turkey  and  Greece;  the  Spanish- 
American  War,  which  left  Spain  almost  with- 
out colonies;  the  South- African  War,  by  which 
the  interests  of  England  in  South  Africa  were 
greatly  advanced;  the  Russo-Japanese  War, 
which  brought  to  a  close  the  domination  of 
Russia  in  Manchuria  and  elsewhere  in  the  Far 
East,  and  showed  the  nations  of  Europe  that 
Japan  was  a  power  to  be  reckoned  with;  the 
insurrection  of  the  Young  Turks  and  the  depo- 
sition of  Abdul-Hamid;  the  annexation  of 
Bosnia  and  Herzegovina  to  Austria,  and  the 
Balkan  Wars,  by  which  Turkey  lost  practi- 
cally all  of  it8  territory  in  Europe. 

It  seemed,  at  the  opening  of  the  second  dec- 
ade of  the  twentieth  century,  as  if  peace  among 
the  great  powers  were  secure.  Several  of  them, 
notably  Germany,  France,  Russia  and  Great 
Britain,  were  constantly  adding  to  their  armies 
and  navies,  but  it  was  contended  that  that 
fact  lessened  rather  than  increased  the  chance 
of  war.  But  in  the  summer  of  1914  there 
broke  out  a  conflict  which  dwarfed  all  others 
the  world  has  ever  seen.  This  is  rightly  called 
the  War  of  the  Nations,  for  nearly  every  state 
in  Europe  became  directly  concerned  in  it. 
What  its  outcome  will  be,  what  readjustments 
it  will  make,  it  is  impossible  now  to  predict, 
but  one  thing  is  certain:  it  will  bo  many  years, 
perhaps  generations,  before  Europe  recovers 
from  its  devastating  effects.  Agriculture,  in- 
dustries, commerce,  art,  literature — all  suf- 
fered; while  in  every  countr>'  involved  the 
very  strongest  and  ablest  men  fell.  Over  two 
million  had  been  killed  on  the  field  of  battle 
before  the  end  of  1916,  and  more  than  three 
times  that  number  had  been  so  seriously 
wounded  that  they  will  be  entire  or  partial 
charges  on  society  the  remainder  6f  their  lives. 
This  most  terrible  of  all  conflicts  is  described 
in  the  article  War  of  the  Nations.      w.e.l. 

Consult,  for  history.  Freeman's  Historical 
Geography  of  Europe:  Ogg's  The  Governments 
of  Europe.  For  physical  features.  Mill's  Inter- 
national   Geography:    Suess's    The    Fare   of    the 


Earth.     For  books  on  various  parts  of  Europe, 
see  articles  dealin«r  with  the  several  countries. 

Related  Sabjecta.  The  articles  in  these  vol- 
umes relating  to  Europe  are  very  numerous,  and 
not  all  of  them  can  be  given  here.  The  articles 
on  cities  and  towns,  on  products,  and  on  history, 
for  instance,  will  be  found  listed  In  the  indexes 
accompanying  the  articles  on  the  various  political 
divisions.  The  more  general  topics  are  here  listed 
and  classified : 


COAST  WATERS 

Adriatic  Sea 

Caspian  Sea 

Aegean  Sea 

Cattegat 

Arctic  L*ands  and  Seas      Dardanelles 

Atlantic  Ocean 

English  Channel 

Azov.  Sea  of 

Gibraltar.  Strait  of 

Baltic  Sea 

Marmora.  Sea  of 

Biscay,  Bay  of 

Mediterranean  Sea 

Black  Sea 

North  Sea 

Bosporus 

Skagerrak 

Bothnia,  Gulf  of 

• 

White  Sea 

LAKBB 

AvemuB 

Lugano,  T^ke 

Constance,  Lake 

Maggiore.  Tjiike 

Geneva,  Lake 

Neuchatel.  Lake  of 

Ladoga.  Lake 

Onega,  Lake 

Lucerne,  Lake  of 

Zurich,  Lake 

MOUNTAINS 

Alps 

Matterhorn 

Apennines 

Mont  Blanc 

Balkan  Peninsula 

Olympus 

Black  Forest 

Parnassus 

Carpathian 

P>'renees 

Caucasus 

Riesengebirge 

Cenis,  Mont 

Rosa,  Monte 

Cevenncs 

Saint  Gotthard 

Harz 

Sierra  Nevada 

Helicon 

I'ral 

Jungfrau 

Valdai  Hills 

Jura 

N'osges 

PEOPLES 

Angles 

Magyars 

Anglo-Saxons 

Races  of  Men 

Basque 

Ruthenlans 

Celts 

Samnites 

Czech 

Slavs 

Gael 

Slovaks 

Gypsy 

Tartars 

Jutes 

Teutonic  Races 

Letts 

Turanian 

POLITICAL  DIVISIONS 

Albania 

Italy 

Alsace-Lorraine 

Lapland 

Andorra 

Liechtertsteln 

Austria 

Lithuania 

Austrla-Hunga  ry 

lAixemburg 

Belgium 

Monaco 

Bu\gtiTla 

Montenegro 

Denmark 

Netherlands,  The 

England 

Norway 

Finland 

Poland 

Flanders 

Portugal 

France 

Prussia 

Germany 

Rumania 

Great  Britain 

Rumella 

Greece 

Russia 

Hungary 

San  Marino 

Tre]an(| 

ScandiuoMsL 
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Outline 


I.   Location 

(1)  Latitude.  36'  to  70'  11'  north 

(2)  Longritude.  9'  27'  west  to  66"  21'  east 

(3)  Relation  to  Asia 

II.    SIse  and  Shape 

(1)  Smallest  of  continents  except  Austra- 

lia 

(2)  Greatest     lensrth,     north     and     south, 

about  2,400  miles 

(3)  Greatest  breadth,  east  and  west,  3,293 

miles 

(4)  Area 

(a)  Actual 

(b)  Comparative 

( 5 )  Trian^lar  shape 

( 6 )  Closeness  of  most  parts  to  sea 

III.   Phynlcal  Featnrea 

(1)  Coast  waters 

(a)  Length  of  shore  line 

(b)  Importance  of  coast  waters 

( 2 )  Surface  relief 

(a)  General  trend  of  mountains  and 

lowlands 

(b)  Absence   of  extremes   in   helgrhts 

and  depressions 

(c)  Chief  mountain  systems 

1.  Effect  of  mountainous  charac- 

ter  on    history   of   Southern 
Europe 

2.  The  northern  highland  regrion 

(d)  The  great  plain 

1.  Vast  Importance 

(3)  Waters 

(a)  Rivers 

(b)  Position  of  watershed 

(c)  Lakes 

IV.   Climate 

(1)  Only  continent  which  does  not  extend 

into  tropics 

(a)  Comparative  mildness  of  climate 
1.  Effect  of  closeness  to  sea 

(b)  Greater  extremes  in  Russia 

(2)  Absence  of  deserts 

(a)   Slight  necessity  for  Irrigation 

V.    Vegetable  and  Aalmal  Life 

( 1 )  Widespread  vegetation 

(2)  Zones  of  forest  trees 

(a)  Northern  cone-bearers 

(b)  Oak  and  beech  woods  in  central 

part 


(c)  Olive  characteristic  of  south 

(d)  Agricultural    products    In     which 

Europe  excels 
(3)    Characteristic  animals 

VI.    Mlaeral  Renoarcea 

(1)  Continent  ranks  first  in  total  mineral 

output 

(2)  Chief  products 

VII.   The  People 

(1)  No  European  race 

(2)  Most  of  the  people  Caucasian 

(3)  The  Mongolians 

(a)  Magyars 

(b)  Finns 

(c)  Bulgarians 

(d)  Turks 

(4)  Differences  In  physical  characteristics 

(5)  Languages 

(a)  About   sixty    different    languages 

spoken  In  Europe 

(b)  Division    according    to    language 

groups 

(6)  Religion 

(a)  Predominance  of  Christianity 
1.  Three  great  branches 

(b)  Other  faiths 

Vlll.    Political  DHialona 

Kingdoms 
Empires 
Republics 
Principalities 

IX.    History 

Importance  of  Europe  in  world's  his- 
tory 

(a)  Not  the  seat  of  oldest  civilization 

(b)  Only  continent  whose  people  have 

been  progressive 

(2)  Westward  trend  of  civilization 

(a)  The  contribution  of  Greece 

(b)  The  great  importance  of  Rome 

(c)  The  western  nations 

(3)  Medieval  Europe 

(a)  Charlemagne 

(b)  Crusades 

(c)  Fall  of  Constantinople 

(4)  The  modern  period 

(a)  Renaissance 

(b)  Reformation 

(c)  Inventions  and  discoveries 

(d)  Rise  of  new  kingdoms 

(e)  Nineteenth-century  readjustments 

(f)  The  War  of  the  Nations 


(1) 
(2) 
(3) 
<4) 


(1) 
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Questions 

About  how  many  people  are  there  in  Europe  who  are  racially  connected  with  the 
Chinese? 

Where  do  they  live? 

If  there  had  been  no  mountains  in  Southern  Europe,  how  might  the  history  of 
that  region  have  been  different? 

How  does  Europe  rank  among  the  continents  as  regards  its  production  of  wheat? 
Of  sugar? 

How  did  the  entry  of  the  Turks  into  the  continent  actually  bring  about  intel- 
lectual benefits? 

What  is  indicated  by  the  difference  in  the  shape  of  the  heads  of  various  European 
peoples? 

In  what  general  way  does  Europe  resemble  North  America  in  its  relief  features? 
In  what  way  do  the  two  differ? 

Is  irrigation  of  as  much  importance  in  Europe  as  in  North  America? 

What  part  did  Charlemagne  play  in  the  upbuilding  of  two  of  the  great  states  of 
modem  Europe? 

What  did  the  ancient  Greeks  believe  was  the  origin  of  their  ancestors?  What 
connection  had  this  belief  with  the  story  of  Cadmus? 

In  what  way  have  the  coast  waters  affected  the  history  of  this  continent? 

What  are  the  relative  latitudes  of  Pittsburgh  and  Naples?  Why  is  the  climate 
of  the  latter  so  much  less  severe? 

In  what  sense  can  it  be  said  truly  that  ''Of  all  European  histoiy,  Rome  is  the 
center"? 

If  North  America  were  as  densely  settled  as  Europe,  how  would  its  population 
compare  with  its  present  population? 

How  does  the  coastline  of  Europe  compare  in  length  with  that  of  Africa?  How 
do  the  two  continents  compare  in  area? 

What  is  a  '^continental  climate"?  Why  is  this  type  to  be  found  in  Russia  and 
not  elsewhere  in  Europe? 

What  was  the  great  ideal  of  Greece?    Of  Rome? 

Since  the  earliest  civilizations  did  not  grow  up  in  Europe,  why  should  that  conti- 
nent be  considered  the  most  important  in  the  world's  history? 

How  large  a  proportion  of  the  inhabitants  of  the  continent  do  not  hold  any 
Christian  faith? 

What  is  the  longest  river  of  Europe?  How  does  it  compare  in  length  with  the 
longest  river  of  North  America?    Of  South  America? 

Divide  the  countries  of  Europe  into  groups  according  to  their  form  of  government. 

With  what  justice  is  the  War  of  the  Nations  called  the  greatest  conflict  in  the 
history  of  the  world? 

What  does  the  name  Europe  mean?  With  what  other  continent  name  is  it  in 
contrast? 

Name  at  least  three  important  events  or  discoveries  that  marked  the  change 
from  the  medieval  to  the  modem  period. 

In  what  relationship  does  Europe  stand,  geographically,  to  Asia?  Is  the  idea  that 
they  are  two  continents  an  ancient  or  a  modem  one? 
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BURYDICB 

Scotland 

Sweden 

Serbia 

Switzerland 

Spain 

Turkey 

RIVKR8 

Adige 

Oder 

Amo 

Po 

Danube 

Rhine 

Dnieper 

Rhone 

Dniester 

Rubicon 

£>on 

Sadne 

Elbe 

Save 

Garonne 

Scheldt 

Loire 

Seine 

Main 

Somme 

Marne 

Tiber 

Meuse 

Ural 

Moselle 

Vistula 

Neva 

Volga 
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EURYDICE,  u rid' i see,  in  Greek  mythology, 
was  the  wife  of  Orpheus.  After  her  death 
from  the  bite  of  a  serpent,  her  husband  de- 
scended into  Hades  and  so  charmed  Pluto 
with  the  music  of  his  Ijre  that  he  was  per- 
mitted to  take  Eurydice  back  to  earth,  on 
condition,  however,  that  he  should  precede 
her  on  the  way  to  the  upper  regions  and  that 
he  should  not  look  behind  him.  Orpheus, 
yielding  to  his  natural  anxiety,  disobeyed  this 
latter  injunction,  and  Eurydice  was  drawn 
back  into  the  infernal  regions.  There  is  no 
possible  connection  between  this  story  and 
the  Bible  narrative  of  Lot's  wife,  although 
there  is  a  popular  belief  to  that  effect.  The 
tales  simply  happen  to  run  parallel,  so  far  as 
is  known.  A  beautiful  version  of  the  legend 
is  found  in  Vergil's  Georgica.  Eurydice  and 
Orpheus  are  frequently  represented  in  Greek 
art. 

EUSTACHIO ,  a  oos  tah '  kyo,  Bartolom meo 
(  ?  -1576),  an  Italian  surgeon  who  was  one  of 
the  founders  of  modern  anatomy.  He  is  par- 
ticularly famed  as  the  discoverer  of  the  Eusta- 
chian tube  in  the  ear,  which  was  named  for  him 
(see  Ear>. 

EUTERPE,  utur'pc,  one  of  the  nine  Muses 
in  classical  mythology,  created  by  Zeus  in 
answer  to  a  request  on  the  part  of  the  vic- 
torious deities,  after  the  war  with  the  Titans, 
that  some  special  divinities  be  called  into 
existence  to  commemorate  in  song  the  glorious 
deeds  of  the  Olympian  gods. 

Euterpe,  whose  name  means  she  who  delights, 
was  the  Muse  of  lyric  poetry.  She  is  repre- 
sented as  a  virgin  crowned  with  flowers  and 
holding  an  instrument  in  her  hand,  usually  a 
flute.  The  invention  of  the  flute  was  attrib- 
uted to  her.    See  Muses. 

EVANGEL  ICAL  ALLI'ANCE,  an  intema- 
]    association    of    Episcopalians,    Presby- 


terians, Baptists,  Methodists,  Independents, 
Lutherans,  Moravians  and  a  few  others,  formed 
in  London  in  1846.  It  originated  in  a  desire 
to  bring  the  Protestant  Churches  in  closer  touch 
with  each  other  and  extend  the  Christian  faith. 
Representatives  from  England.  France,  Ger- 
many, Ireland,  Scotland,  Switzerland  and  the 
United  States  formed  the  alliance,  and  the 
organization  thus  commenced  has  extended 
throughout  the  Protestant  world.  Branches 
have  been  established  in  many  countries,  the 
one  in  America  in  1867,  and  international  con- 
ferences are  held  at  intervals  of  two  to  four 
years.  The  alliance  has  done  much  to  promote 
religious  liberty,  especially  in  Turkey,  Russia 
and  Japan,  and  has  broken  down  many  re- 
ligious barriers. 

EVANGEL 'ICAL  ASSOCIA'TION,  a  re- 
ligious denomination,  which  extends  not  only 
into  most  parts  of  the  United  States  and  Can- 
ada, but  al^o  into  Germany,  Switzerland  and 
Japan.  It  was  founded  among  the  Germans  in 
Pennsylvania  in  1807,  by  Jacob  Albright.  The 
doctrines,  government  and  methods  of  worship 
are  much  like  those  of  the  Methodist  Episcopal 
Church,  to  which  the  founder  originally  be- 
longed. It  has  bishops,  chosen  by  the  general 
conference  of  the  Church  for  four  years,  and 
ministers  appointed  each  year  at  the  meetings 
of  the  annual  conferences.  In  1891  a  division 
occurred  in  the  membership,  after  a  contro- 
versy of  several  years  in  regard  to  the  methods 
of  management,  and  about  40,000  members 
withdrew  to  form  the  United  Evangelical 
Church.  At  present  the  Evangelical  Associa- 
tion has  nearly  112,000  members,  while  the 
other  branch  has  75,000.  Since  many  of  the 
members  are  English-speaking,  the  Church 
papers,  published  in  Cleveland,  are  printed  in 
both  German  and  English. 

EVANGELINE,  c  van'jelin,  one  of  the  most 
popular  poems  ever  written  by  an  American, 
a  metrical  story  of  Gabriel  and  Evangeline,  two 
lovers  whose  tragic  history  is  founded  on  the 
historic  conquest  of  Acadia  (Nova  Scotia)  by 
the  English.  It  is  read  by  those  who  love  the 
musical  verse,  for  its  beautiful,  smooth-flowing 
lines,  and  by  those  who  want  merely  a  story, 
for  the  strength  and  pathos  of  its  '*  mournful 
tradition  still  sung  by  the  pines  of  the  forest." 
It  is  by  Longfellow,  and  was  his  first  long 
narrative  poem.  Hawthorne  had  heard  the 
tale  of  the  lovers,  driven  from  their  home  by 
the  British  expulsion  order  in  1755,  and  of 
their  long  search  for  each  other  which  ended 
only  when  Gabriel  lay  on  his  deathbed*    Be 
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EVANGELINE:    A  PLAN  FOR  STUDY 


The  following  outline  may  well  serve  as  a  model  for  similar  study  plans  on  other 
poems  which  are  commonly  read  in  school.  Evangeline  has  been  chosen  because  it 
is  such  a  general  favorite. 


OUTLINE  OF  THK  POBM 


IntrodiLction.    This  not  only  gives  the  background,  the  forest  primeval,  but  tells 
the  reader  that  the  story  which  follows  is  a  sad  one.    Which  lines  indicate  this? 


Part  the  Ftnit 


Part  the  Second 


(1)  "The  little  village  of  Grand-Pre"  de- 

scribed. 

(2)  DescrlDtion  of  Evangeline. 

(3)  Her  home. 

(4)  Her  accepted  lover. 


( 1 )  The  coming  of  winter. 

(2)  The  visit  of  Gabriel  and  hlH  father  to 

Evangreline'8  home. 

(3)  First  mention  of  the  English  ships. 


(1) 


III. 


The  notary  comes  to  draw  up  the  mar- 
riage contract. 

(2)  He  tells  his  story  of  Justice. 

(3)  The  drawing  of  the  contract. 

(4)  The  last  peaceful  evening. 

IV. 

(1)  The  feast  of  betrothal. 

(2)  The  gathering  at  the  church. 

(3)  The  deportation  proclaimed. 

(4)  "Strife  and  tumult   of  angry  conten- 

tion." 
(6)   The  rebuke  of  Father  Fellcian. 
(6)   Dismay  in  the  village. 


The  deportation. 

Evangeline  and  Gabriel  separated. 

The  blazing  village. 

Death  and  burial  of  Benedict. 


(1)   The  Acadians,  "scattered,  like  flakes  of 

snow." 
(2>  Rumors  of  Gabriel. 
(3)   Beginning  of  the  long  search. 

II. 

(1 )  The  voyage  down  the  Mississippi. 

(2)  Gabriers    boat    passes    the    anchored 

raft  of  the  Acadlans  in  the  night. 

III. 

(1)  Basil  the  herdsman. 

(2)  Meeting  of  Evangeline  with  Basil. 

(3)  "Gone?  Is  Gabriel  gone?" 

(4)  The  joyous  feast  of  the  reunited  Aca- 

dlans. 

(5)  The  "olden  memories"  of  Evangeline. 

(6)  Evangeline     and     Basil     begin     their 

search  for  Gabriel. 

IV. 

(1)  The  Journey  Into  the  Ozarks. 

(2)  The  sympathy  of  the  Indian  woman. 

(3)  The  Jesuit  Mission. 

(4)  "Evangeline  stayed  at  the  Mission." 

(5)  "Yet  Gabriel  came  not." 

(6)  The  long  search  continued. 


The  search  relinquished. 
Evangeline  Joins  the  Sisters  of  Mercy. 
The  city  in  the  grip  of  pestilence. 
Evangeline's  visits  to  the  almshouse. 
She  sees  Gabriel,  dying. 
The  farewell. 


TOPICS  FOR  STUDY 

After  the  preliminary  hasty  reading  and  a  subsequent,  more  careful  reading,  the 
following  topics  should  be  taken  up.    It  is  not  necessary  to  preserve  this  order. 

(1)  Tbne  and  Place.  What  Is  the  historic  setting  of  the  poem?  Is  this  correctly  and 
accurately  given? 

(2)  Characteristics  of  Acadian  people  and  their  mode  of  life. 

(3)  Description.  Does  the  author  make  you  sec  things?  Select  especially  fine  de- 
scriptive passages. 

(4)  Characters.  Which  Is  the  best  drawn  of  the  characters?  Do  they  seem  real? 
Are  you  interested  In  their  troubles? 

(6)  Narrative.  Is  the  author  a  good  story-teller?  Does  his  narrative  move,  or  is  It 
halted  too  frequently? 

(6)  Meter. 

(7)  Figures  of  Speech.  Are  there  "Homeric"  similes — long-sustained  comparisons? 
Does  the  author  prefer  the  simile  or  the  metaphor? 

(8)  Allusions.  Which  are  more  numerous,  those  from  the  Bible,  from  mvtholog\'  or 
from  history?  See  that  the  children  understand  them  all,  or  much  of  the  force  and 
beauty  is  lost. 

(9)  Unusual  words. 
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had  coDsidered  weaving  a  novel  about  it;  feel- 
ing, however,  that  it  was  better  suited  to  poetic 
treatment,  he  offered  it  to'  Longfellow,  who 
made  of  it  an  exquisite  idyl.  The  meter  chosen 
was  that  of  the  classic  epics,  the  Iliad  and  the 
Aeneid,  and  the  lines  are  loi^  and  Htatcly. 
Some  of  them,  aa  the  opening  ones,  for  in- 
stance, are  ob  familiar  as  any  lines  in  the 
English  language: 
Tills   li   the   rarest   primeval.      The   murmuring 

pines  find  tlie  hemlockR. 
Bearded  with  moss,  and  in  earments  green,  In- 
distinct In  the  twHUht. 
Stand    like    Drulda   ot  eld,   with   voti«s   sad   and 

prophetic. 
Stand  like  harpere  hoar,  with  beards  that  rest  on 
their  IxiBoms. 

The  pathos  of  Evangeline's  search  for  Gabriel 
through  many  hundreds  of  miles  of  forest  and 
city,  down  river  and  bayou,  and  of  her  final 
discovery  of  him  on  his  deathbed  rings  true  and 
is  never  strained.  Many  a  line  is  worth  re- 
membering for  its  true  poetic  quality,  as— 
when  she  had  passed.  It  seemed  like  the  ceasing 

of  exquisite  music. 
Silently  one  by  one.  In  the  Infinite  meadows  of 

Blossomed  the  lovely  stars,  the  forget-me-nots  ol 
the  angels. 

EVANS,  Mabt  Ann  or  Marian.  See  Eudt, 
Geohoe. 

EVANS,  RoBLBT  DuNOUBON  (1846-1912),  an 
American  naval  officer,  who  was  known  by  the 
popular  name,  "Fighting  Bob."  The  boy  who 
was  to  become  Rear-Admiral  Evans  was  bom 
in  Virginia  and  was  appointed  to  the  United 


Academy  in  1860. 
At  the  age  of 
seventeen,  he,  a 
Virginian,  was  a 


in    the    Ui 

States    na 
while  his  brother 
fought    on    the 
side  of  the  Con- 
federacy. 

In  1868  Evans  i 
commander;  in  1870-1S71  he 
navy  yard  at  Washington,  d 
the  Naval  .Academy  at  Annapolis.  He  was 
made  commander  in  1S78,  in  1891  was  ia  com- 
mand of  the  Yorklown  at  Valparaiso,  Chile, 
and  in  1893  became  a  captain.     During  the 

S Spanish- American  War  Evans  was  in  command 
If  the  lou-a,  and  at  the  naval  Battle  of  Santit^o 


ROBLEY  D.  EVANS 
commissioned  lieutenant- 
duty  at  the 
1871-1872  ! 
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took  an  important  part  in  the  destruction  of 
Cervera's  fieet.  He  was  commissioned  rear- 
admiral  in  1001,  and  in  1902  was  made  com- 
maader  of  the  Asiatic  fieet,  with  the  KeiUuckv 
for  his  flagship. 

Although  the  nickname  "Fighting  Bob"  was 
merited  early  in  his  career,  it  was  not  given 
to  him  until  1891.  when  he  was  sent  to  Val- 
paraiso in  command  of  the  Yorklown  to  help 
Captoin  Schley  in  a  tight  which  the  latter's 
men  got  into  with  the  Chileans.  During  the 
absence  of  the  Baltimore,  Evans  with  hia  single 
gunboat  confronted  the  ten  forts  and  the  whole 
CbilcBQ  squadron,  and  twice  cowed  the  Chileans 
with  the  threat  to  open  fire,  thus  saving  his 
flag  from  insult  and  preventing  the  forcible 
seiiure  of  the  American  refugees. 

When  President  Roosevelt  sent  the  American 
battle  fleet  around  the  world  on  a  mission  of 
peace  and  good  will,  Rear-Admiral  Evans  com- 
manded it  around  Cape  Bom  and  up  the 
Pacific  coast  to  Califomia,  when  he  relin- 
quished his  duties,  having  reached  the  age  of 
retirement,  sixty-two  years. 

EVAHSTOIC,  ev'amiun,  III.,  a  residential 
city  of  Cook  County,  one  of  the  most  beautiful 
suburbs  of  Chicago,  situated  twelve  miles  north 
of  the  center  of  that  city,  along  the  shore  of 
Lake  Michigan,  The  population  in  1910  was 
24,978;  in  1916  it  was  estimated  to  be  28,591. 
It  is  sened  by  the  Chicago  &  North  West«m 
and  the  Chicago,  Milwaukee  &  Saint  Paul  rail- 
roads, and  is  connected  with  Milwaukee  by  an 
electric  line,  and  with  Chicago  by  elevat«d  and 
surface  lines. 

Evanaton  is  a  city  ot  wide,  beautifully-shaded 
streets,  attractive  homes  and  churches  and 
well-known  educational  institutions.  It  is  the 
seat  of  Northwestern  University  (which  see), 
attended  by  over  5,000  students,  and  the  largest 
Methodist  Episcopal  school  in  the  United 
States,  and  of  three  afiUiated  schools,  the  Gar- 
rett Biblical  Institute,  the  Norwegian  Danidi 
Theological  School  and  the  Swedish  Theolog- 
ical Seminary.  Winchell  Academy,  the  Con- 
^■ent  of  Visitation  and  the  Cumnock  School  of 
Oratory,  the  latter  afiiliated  with  the  uni- 
versity, are  also  located  here.  The  WiUjuiI 
Rest  Cottage  is  the  headquarters  of  the  Na- 
tional Woman's  Christian  Temperance  Union; 
the  city  was  the  home  of  the  founder  of  the 
organisation,  Frances  E.  Willard. 

Evanston  was  incorporated  as  a  town  in  ISBi 
and  as  a  village  in  1872,  and  received  a  eity 
charter  in  1892.  The  water  and  filtration  phat 
is  owned  by  the  city. 
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EVANSVILLE,  ev'anzmi,  Ino.,  the  county 
seat  of  Vanderburgh  County  and  an  important 
manufacturing  center,  on  the  Ohio  River.  It 
is  the  second  largest  city  in  the  state,  ranking 
next  to  Indianapolis.  In  1910  the  population 
was  69,647  and  in  1916  it  was  estimated  to  be 
76,078.  The  city  is  in  the  southwestern  comer 
of  the  state,  150  miles  directly  southwest  of 
Indianapolis,  163  miles  east  by  south  of  Saint 
Louis,  Mo.,  and  155  miles  by  rail  and  200  miles 
by  the  river  west  of  Louisville,  Ky. 

Evansville  is  on  six  trunk  lines — the  Chicago 
&  Eastern  Illinois;  the  Cleveland,  Cincinnati. 
Chicago  &  Saint  Louis;  the  Southern;  the 
Louisville  &  Nashville ;  the  Illinois  Central  and 
the  Evansville  &  Indianapolis  railroads — and 
is  the  terminus  of  several  interurban  electric 
roads.  Two  belt  lines  connect  the  industrial 
plants  of  the  town  with  all  of  the  railroads. 
Six  steamboat  lines  make  Evansville  their 
home  port. 

Within  the  city  limits  there  are  five  soft-coal 
mines,  and  within  a  radius  of  fifty  miles  there 
are  about  sixty  such  mines.  This  advantage, 
together  with  the  shipping  facilities  to  points 
north,  south,  east  and  west,  by  rail  and  river, 
and  abundant  water  power  furnished  by  a 
$2,000,000  government  dam  above  the  city, 
gives  the  place  great  importance  as  a  shipping 
and  manufacturiiig  center.  There  are  400  fac- 
tories, employing  12,000  workers.  Evansville 
is  a  great  wheat  market  and  the  second  largest 
hardwood  lumber  market  in  the  world;  its  saw 
mills  cut  and  ship  lumber,  notably  Indiana 
quartered  oak,  to  all  parts  of  the  United  States 
and  Europe.  The  largest  industrial  enterprises 
are  manufactories  of  furniture. 

The  prominent  buildings  are  a  courthouse 
(the  largest  in  the  state),  a  customhouse,  city 
hall,  United  States  Marine  Hospital,  a  state 
hospital  for  the  insane,  the  Elks'  Home,  Saint 
Mary's  and  Deaconess  hospitals,  three  Car- 
negie libraries,  the  Willard  Public  Library  and 
the  Little  Sisters'  Home  for  the  Aged.  In 
1916  a  fund  was  secured  by  county  bonds  and 
popular  subscription  for  the  erection  of  a 
Coliseum  costing  $150,000. 

Evansville  was  founded  in  1816  by  General 
Robert  M.  Evans.  It  was  incorporated  as  a 
city  in  1847  and  reincorporated  in  1905.  The 
completion  of  the  Wabash  and  Erie  Canal  in 
1853,  from  Evansville  to  Toledo,  Ohio,  a  dis- 
tance of  400  miles,  contributed  greatly  to  the 
growth  of  the  city.  Evansville  is  built  too 
high  above  the  river  to  suffer  from  the  occa- 
sional overflows  of  the  Ohio. 


EVAPORATION ,  e  vap  o  ra '  shun.  When 
water  is  left  standing  in  an  open  dish  in  a  warm 
room  it  soon  "dries  up'';  damp  clothes  hung 
on  a  line  in  the  sunshine  lose  all  their  moisture 
in  a  short  time.  The  water  in  them  is  changed 
to  vapor  by  the  heat  in  the  atmosphere,  and 
the  warmer  and  drier  the  surrounding  air  the 
more  rapidly  this  process,  called  evaporation, 
takes  place.  With  a  high  temperature  there 
may  be  a  great  deal  of  vapor  in  the  air;  for 
instance,  at  90°  there  may  be  almost  twice 
as  much  as  at  70°.  At  freezing  point  there  is 
very  little,  but  a  certain  amount  of  moisture 
must  always  be  in  the  atmosphere,  for  no  living 
thing  could  exist  in  perfectly  dry  air.  When 
all  the  vapor  that  can  exist  at  a  particular 
temperature  is  present,  the  air  is  saturated,  or 
at  dew-point,  but  this  seldom  happens  except 
when  it  is  raining.  Evaporation  takes  place  at 
any  temperature  from  the  surface  of  a  liquid, 
for  even  ice  and  snow  send  off  vapor,  which 
is  especially  noticeable  on  a  day  after  a  snow- 
storm when  the  temperature  rises  suddenly. 

Air  containing  much  moisture  is  said  to  be 
humid,  although  as  a  general  thing  the  amount 
is  much  less  than  that  required  for  saturation. 
The  extent  of  this  humid  condition,  or  humid' 
ity,  in  tropical  regions  is  very  great,  especially 
near  the  sea,  while  in  cooler  climates  it  is 
much  less.  A  person  can  withstand  a  great 
deal  more  cold  in  air  which  contains  very  little 
vapor;  this  explains  why  cold  winds  blowing 
over  water  seem  more  penetrating  than  winds 
farther  inland  in  the  same  temperature.  With- 
out water,  plants  and  animals  cannot  live,  and 
large  areas  would  be  uninhabitable  if  it  were 
not  for  rain  produced  by  the  water  which 
evaporates  from  the  oceans,  lakes,  rivers,  ponds 
and  moist  earth. 

The  humidity  in  the  air  is  often  shown  by 
clouds.  If  they  form  rapidly,  or  if  small 
patches  of  cloud  increase  rapidly  in  size,  the 
humidity  is  increasing;  while  if  the  cloud  area 
is  becoming  smaller,  it  is  highly  probable  that 
the  air  is  becoming  drier.  The  moisture  which 
plants  absorb  through  their  roots  evaporates 
mainly  through  the  leaves,  and  in  them  the 
process  is  called  transpiration  (see  Leaves). 
The  more  leaf  surface  exposed,  the  more  rapid 
will  be  the  transpiration,  but  the  structure  of 
the  leaf,  as  in  the  pine  needle,  often  prevents 
very  rapid  transpiration.  In  other  cases  the 
amount  of  water  which  evaporates  is  immense, 
as  in  a  beech  tree  110  years  old,  which  was 
estimated  as  transpiring  2,250  gallons  in  one 
summer. 
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Other  liquids,  such  as  ether,  i 
&lo(^ol,  evaporate  more  rapidly  than  water, 
leaving  their  surfaces  very  cold.  It  ie  on  this 
principle  that  Hmmonia  is  used  in  cold  Storage 
plants  (see  Coii)  Stohaog).  cJtM. 

EVARTS,  ev'arU,  Willum  Maxwell  (1818- 
1901),  an  American  tTtatesm&n,  lawyer  and  ora- 
tor of  high  rank.  He  was  graduated  at  Yale 
in  1837,  studied  law  at  Harvard,  and  was  ad- 
mitted to  the  bar  in  New  York  City  in  1841. 
From  July,  1S68.  until  March,  1869,  he  was 
Attorney-General  of  the  United  States;  in 
1872,  counsel  for  the  United  States  in  the 
Alabama  claims  arbitration.  Previously  be  had 
won  a  high  reputation  aa  chief  counsel  for 
President  Johnaon  in  his  impeachment  trial. 
During  President  Hayes's  administration  he  was 
Secretary  of  State.  Evarts  was  elected  to  the 
United  States  Senate  from  New  York  in  1686 
and  served  until  1891,  when  he  retired  to 
private  life. 

ETBHINO  SCHOOLS.  See  Schools,  subtitle 
Special   Schools . 

BVEHIIfG  STAR,  HsBPERua,  or  Vbbpeb,  the 
name  given  to  the  planet  Venus,  which  ap- 
pears as  the  first  star  of  evening  when  it  is 
on  the  east  of  the  sun  and  as  the  last  star  of 
the  moming  when  it  is  on  the  west.  When 
Venus  becomes  the  morning  star  its  position 
as  evening  star  is  occupied  in  turn  by  Mars, 
Jupiter  and  Saturn.  The  term  evenini;  atar  is 
now  popularly  and  vaguely  applied  to  any 
bright  planet  showing  above  the  horiion  eariy 
in  the  evening. 


w 

^ 

M 

^ 

^"^ 

e"  -5, 

m^ 

^^m 

^h1 

tM 

i^ 

'^- 

^^ 

BW 

OF  EVEREST 

EVEREST,  Mount,  the  highest  peak  m  the 

world   m  the  Himalaya  range  on  the  frontiers 

of  Tibet  and  Nepal,  north  of  British  India 

^Jt  rtees  to  a  beif^t  of  20,002  feet  above  sea 
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level,  a  distance  of  approximately  five  and  a 
half  miles.  The  mountain  baa  no  distinctive 
native  name,  but  it  received  the  present  name 
in  honor  of  Sir  George  Everest,  surveyor-gen- 
eral of  India,  who  ascertained  its  height  in 
1841.  Many  adventurous  mountain-climbing 
scientists  have  endeavored  to  reach  the  summit 
of  this  giant  among  peaks,  but  no  one  has 
accomplished  the  feat.  (For  comparison  of  the 
height  of  Mount  Everest  with  the  highest 
mountains  on  the  moon,  see  Moon'.} 

EVERETT,  ev'eret,  Edwab6  (17M-1865),  an 
American  statesman  and  author,  and  one  of 
the  greatest  orators  of  his  day.  He  was  bom 
at  Dorchester,  Mass.,  and  received  his  educa- 
tion in  Boston  and  at  Har\-ard  College.  He 
entered  the  Uni- 
tarian ministry  at 
the  age  of  niiie- 
teen,  but  resigned 
his  first  pastorate 
in  less  than  two 
years.  After 
traveling  in  Ger- 
many and  Eng- 
land, he  occupied 


the 


chaii 


Greek  literature 
at  Harvard  Col- 
lege. For  four 
years  he  was  EDWARD  BVEhbtt 
editor  of  the  North  American  Review;  then, 
entering  politics,  be  served  five  terms  in  Con- 
gress and  was  elected  governor  of  Massachu- 
setts in  1835.  He  filled  the  office  of  governor 
for  four  terms,  and  was  then  defeated  for 
reelection  by  a  single  vote. 

In  1841  Everett  was  named  United  States 
minister  to  Great  Britain,  but  immediately 
after  Polk's  inauguration  he  was  recalled. 
From  January,  1846,  to  1S19,  he  was  president 
of  Harvard  College,  and  in  1852  became  Sec- 
retary of  State  in  President  Fillmore's  Cabinet. 
Within  a  few  months  he  was  elected  United 
States  Senator  from  Massachusetts,  but  i«- 
signed  in  1854.  The  Constitutional  Dnira 
party  nominated  Everett  for  Vice-President  in 
1860,  but  his  ticket  received  oidy  thirty.niao 
electoral  votes  out  of  303. 

It  was  Everett  who  was  the  chief  omtor  at 
Gettysburg  on  the  day  Lincoln  delivered  bit 
great  speech  of  279  words.  Everett  wag  ao 
amazed  at  the  President's  logic  and  power  of 
condensation  that  he  declared  Lincoln's  speech 
would  live  generations  after  his  own  (Eventt^) 
two-hour  effort  was  forgotten. 
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BVSKETT,  Mass.,  a  maaufaeturiug  city  in 
Middlesex  County,  situated  on  the  Mystic 
River,  three  and  oae-half  milea  north  of  Baa- 
ton,  of  which  it  is  a  nuburb.  The  Boston  A 
Maine  and  the  Boston  &  Albany  railroads  serve 
the  city,  and  intenirban  lines  connect  with 
Boston,  Chelsea,  Salem.  Lynn  and  Maiden. 
There  are  excellent  freight  facilities  by  rail 
and  by  water.  Everett  was  settled  in  1640  and 
was  a  port  of  Maiden  (being  known  as  South 
Maiden)  until  1870,  when  it  was  incorporated 
as  a  township.  In  1892  it  was  chartered  as  a 
city.    In  1916  its  population  sraa  39,233. 

Although  Everett  is  a  manufacturing  city 
of  importance,  it  is  also  an  attractive  city  of 
homes,  for  it  is  within  the  scope  of  the  boule- 
vard system  known  as  the  Metropolitan  Park- 
way, and  many  Boston  merchantB  have  their 
residences  there.  It  has  the  Parlin  and  Sbute 
libraries,  the  Whidden  Memorial  Hospital  and 
the  Bome  School  for  young  ladies.  Of  the 
varied  industries  for  which  the  city  is  noted, 
the  production  of  gas  and  coke  is  in  the  fore- 
most rank,  the  coal  used  being  brought  from 
mines  in  Nova  Scotia.  lj.s. 

EVERETT,  Wasb.,  the  county  seat  of  Sno- 
homish County,  situated  on  Puget  Sound,  at 
the  mouth  of  the  Snohomish  River,  thirty-three 
miles  north  of  Seattle.  It  is  served  by  the 
Chicago,  Milwaukee  &  Saint  Paul,  the  Great 
Northern  and  the  Northern  Pacific  railroads, 
by  electric  intenirban  lines  and  by  steamboats. 
The  population,  which  in  1910  was  24,814,  was 
estimated  to  be  35,486  in  1916. 

Everett  is  in  a  region  of  extensive  pine  for- 
ests, and  lumbering  is  the  chief  industry.  Here  • 
are  located  some  of  the  largest  saw  mills  in  the 
Northwest.  Quantities  of  red-cedar  shingles 
are  e^orted.  Gardening  and  farming,  and  the 
mining  of  copper,  gold  and  silver  are  other 
large  interests  of  the  surrounding  country.  The 
city  has  shipyards;  ore,  paper  and  flour  mills; 
iron  works,  sash  and  door  factories,  and  smelters. 
In  connection  with  the  last  is  one  of  the  two 
plants  in  the  United  States  for  the  saving  of 
arsenic  from  smelter  fumes.  Everett  has  an 
excellent  harbor,  equipped  with  several  iron 
piere,  and  has  a  considerable  commerce. 

The  town  was  not  settled  until  1891,  but  its 
location,  on  the  Sound  and  in  the  great  forests, 
and  its  railroads  contributed  to  a  rapid  growth. 
It  was  incorporated  in  1893  and  has  since 
adopted  the  commission  form  of  government. 
It  contains  United  States  customs  and  bs- 
Myer'a  offices,  a  Carnegie  Library,  Y.  M.  C.  A. 
building,  a  Lutheran  college  and  two  hospitals. 


17  EVEBGtADBS 

EVERGLADES,  ev'erglaydt,  a  name  com- 
monly given  to  any  swampy,  grass-covered 
area,  but  applied  particularly  to  a  vast,  maishy 
tract  in  Southern  Florida,  covering  an  area 
about  140  miles  long  and  fifty  milea  broad. 
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-          Existing  Canate 

THE  EVBRGl^DEa 
The  map  BhowB  the  ambliious  plans  of  Florida 
(or  reclalmInK  at  least  a  part  of  the  area. 

Until  recently  there  had  been  no  eSort  to 
drain  and  reclaim  this  area,  larger  than  some 
Eastern  states  of  America;  but  a  most  re- 
markable drainage  project  has  now  been  suc- 
cessfully inaugurated  by  which  thousands  of 
acres  of  land  have  already  been  reclaimed  in 
this  district.  In  many  places  where  there  was 
in  1913  nothing  but  marsh,  lakes  and  pools, 
excellent  crops  of  fruit  and  vegetables  are 
now  grown. 

The  water  which  caused  the  formation  of 
the  Everglades  came  from  Lake  Okeechobee, 
and  from  the  heavy  rains  which  tall  from  May 
to  October.  The  maraby  lands  were  covered 
to  a  depth  of  six  feet  over  much  of  the  area, 
and  nowhere  were  they  habitable.  In  1913, 
five  drainage  canals  had  been  dug  ttir<:iM^  'Ai% 
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swamp  to  the  Caloosahatchee  River,  and  the 
higher  portions  of  the  land  were  rendered  fit 
for  occupation  and  agriculture.  A  total  area 
of  5,000  square  miles  may  eventually  be  re- 
claimed, the  state  of  Florida  in  1913  having 
appropriated  $6,000,000  for  this  purpose. 

The  Seminole  Indians,  after  their  subjection 
in  1842,  fled  towards  the  Everglades  and  for 
many  years  were  the  only  inhabitants  of  what 
was  until  recently  a  most  unhealthful  and  in- 
hospitable region. 

Consult  The  Everglades  of  Florida,  a  document 
(No.  89)  of  the  United  States  Senate,  which  may 
be  secured  from  the  Government  Prlntingr  Office, 
Washin^on ;  also,  Rhodes  and  Dumont's  A  Oiiide 
to  Florida. 

EVERGREEN,  any  plant,  shrub  or  tree 
which  wears  a  dress  of  green  all  the  year. 
Deciduous  trees  (which  see)  drop  ail  their 
leaves  at  a  definite  season  each  year,  and  stand 
for  months  bare  skeletons  of  trunk,  branches 
and  limbs.  Evergreens,  however,  do  not  shed 
old  leaves  until  new  ones  have  formed,  so 
their  change  of  garment  is  not  noticeable;  the 
new  leaves  push  off  the  old.  The  leaves  of 
evergreen  trees,  being  called  upon  to  bear  ex- 
posure to  frost,  cold  and  drying  winds,  are 
more  tough  and  leatheiy  than  leaves  of  other 
trees,  and,  as  in  the  cone-bearing  trees  (which 
see),  the  leaves  are  needlelike.  Needle  leaves 
have  less  leaf  surface  exposed  than  have  broad 
leaves,  and  thus  can  more  easily  resist  changes 
of  temperature.  They  also  have  abundant 
green  tissue  (see  Chlqbophtll)  to  absorb  life- 
giving  properties. 

In  warm  climates  many  evergreens  keep  their 
leaves  for  several  years.  Some  of  the  best 
known  evergreens  are  those  which  serve  so 
well  and  last  so  long  in  interior  decoration — 
pines  and  firs,  holly,  ivy,  box  and  myrtle. 
Rhododendrons,  some  magnolias,  and  most 
tropical  plants  are  evergreens.  Some  of  the 
evergreens,  the  pines,  especially,  are  among 
the  most  valuable  timber  trees  in  the  world. 

EVERLASTING  FLOWER,  a  name  applied 
to  various  flowers  which  when  picked  and  dried 
can  be  kept  for  an  indefinite  time  without 
much  change  in  their  appearance.  The  French 
call  them  immortelles,  and  that  name  is  now 
given  in  America  to  flowers  of  that  nature 
used  in  wreaths  to  be  placed  on  graves.  See 
Amaranth;  Immortelle. 

EVIDENCE.     Those  things  which  tend  to 

prove  the  truth  or  falsity  of  a  fact  at  issue  the 

basis  of  all  legal  trials,  whether  civil  or  crim- 

ioa/.      Testimony,    which    is    the  written  or 


spoken  declaration  of  a  witness,  is  only  one 
kind  of  evidence.  Objects  which  may  be  in- 
spected by  the  judge  or  jur>' — as,  for  instance, 
documents  or  weapons — may  also  be  eWdence. 
There  is  almost  general  agreement  as  to  what 
constitutes  evidence  and  what  kind  of  evidence 
is  permissible. 

It  is  the  business  of  a  judge  to  decide  what 
evidence  is  admissible  in  a  case,  and  fre- 
quently much  of  the  time  in  a  trial  is  occu- 
pied by  the  efforts  of  opposing  lawyers  to  have 
certain  evidence  admitted  or  excluded.  The 
first  requirement  of  evidence  is  that  it  shall 
have  a  direct  bearing  on  the  question  at  issue. 
Sometimes  this  leads  to  strange  situations. 
For  instance,  if  a  prisoner  is  charged  with 
stealing  a  black  horse,  no  evidence  will  be 
admitted  to  prove  that  he  took  one  of  an- 
other color.  Hearsay  evidence,  the  statements 
of  one  party  as  to  what  he  heard  another  say, 
is  legal  only  in  a  few  special  instances.  Oral 
evidence  cannot  as  a  rule  contradict  that  of 
documents.  Confessions  of  guUt  are  not  ad- 
missible as  evidence  if  made  with  the  hope 
of  reward  or  the  fear  of  punishment. 

Prima-facie  evidence,  or  evidence  as  shown 
on  the  face  of  things,  is  that  which  at  first  view 
seems  to  be  conclusive,  but  may  be  contra- 
dicted. Thus  the  books  of  original  entry  of 
a  bookkeeper  are  evidence  that  certain  sums 
have  been  handled  in  a  certain  manner,  unless 
other  evidence  proves  them  wrong. 

Circumstantial  Evidence.  If  the  thumb 
mark  of  a  certain  man  is  found  on  pieces  of 
counterfeit  paper  money  it  is  evidence  of  the 
circumstance  that  it  has  been  in  his  possession, 
but  not  necessarily  that  he  has  been  guilty 
of  passing  counterfeit  money.  Such  evidence 
is  called  circumstantial  because,  while  the 
crime  is  to  be  presumed,  nothing  direct  is 
conclusively  proved.  When  circumstantial 
evidence  points  without  reasonable  doubt  to 
the  commission  of  a  crime  a  jury  is  bound  to 
act  upon  it  as  though  it  were  direct  proof.  It 
is  the  business  of  the  judge  to  charge  or  in- 
struct the  jury  what  verdict  it  is  entitled  to 
reach  from  a  consideration  of  the  evidence. 

EVOLUTION,  ev  o  lu'shun,  a  word  once  em- 
ployed in  connection  with  such  a  simple 
process  as  the  development  or  unfolding  of  a 
flower.  Since  the  time  of  Herbert  Spencer 
(which  see)  it  has  taken  on  a  different  mean- 
ing. As  commonly  used,  the  term  implies  the 
descent  of  the  complex  life-forms  of  to-dftjr 
from  the  simpler  ones  of  ages  gone,  ibiond* 
ibly  slow  has  been  the  process,  inianedibty  long 
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the  stretches  of  time;  but  somehow,  every- 
thing that  exists  to-day  has  grown  out  of  what 
existed  earlier,  just  as  what  is  to  come  must 
grow  out  of  what  exists  to-day. 

Evolution,  then,  is  simply  a  process  of 
change  through  unimaginable  periods  of  time, 
a  change  always  from  the  simpler  to  the  more 
complex.  An  example  or  two  will  make  this 
clear.  One  of  the  most  useful  animals  in  the 
world  is  the  horse,  and  the  breeder  knows 
how  to  take  advantage  of  the  laws  of  heredity 
to  increase  this  usefulness.  If  great  strength 
is  wanted,  or  endurance,  or  fleetness,  he  can 
select  any  one  of  these  characteristics.  Geol- 
ogists have  learned  that  Nature  has  been  at 
work  since  before  the  existence  of  man,  breed- 
ing changes  in  just  this  manner.  Embedded 
in  rocks  in  various  places  have  been  found 
fossils  which  show  all  the  steps  in  this  breed- 
ing process.  The  earliest  horse  bore  a  certain 
resemblance  in  general  form  to  the  horse  of 
to-day,  but  it  was  little  larger  than  a  dog,  and 
it  had  five  toes.  Gradually,  through  the  ages, 
the  horses  that  were  largest  and  strongest 
tended  to  live  and  reproduce,  while  the 
smaller,  feeble  ones  died;  and  so  the  horse 
became,  little  by  little,  a  larger  animal.  In 
like  manner  the  toes,  because  for  some  good 
reason  they  did  not  help  to  fit  the  horse  for 
its  environment,  were  in  time  replaced  by  the 
solid  hoof;  it  is  a  fact,  discovered  by  geolo- 
gists and  biologists  in  their  study  of  thou- 
sands of  instances,  that  those  characteristics 
which  aid  an  animal  in  its  struggle  for  exist- 
ence tend  to  persist  and  be  strengthened,  while 
those  which  hinder  are  gradually  eliminated. 

Birds  and  Reptiles.  Another  very  interest- 
ing example  of  this  wonderful  process  of 
change  is  to  be  found  in  these  two  widely 
differing  forms  of  life.  That  is,  they  seem  to 
any  but  the  closest  student  to  differ  widely, 
but  the  biologist  knows  that  there  are  struc- 
tural resemblances  which  prove  them  closely 
akin,  and  the  geologist  can  show  in  his  fossils 
the  connecting  forms  (see  Fossil).  The  rep- 
tiles came  first,  but  gradually  some  reptiles 
acquired  embr>'o  wings,  and  these  were  devel- 
oped in  succeeding  generations  until  they  be- 
came the  distinguishing  mark  of  a  new  order 
of  animals.  In  the  consideration  of  any  such 
development  the  time  element  cannot  be  too 
strongly  insisted  upon.  It  is  a  great  task 
which  the  evolutionist  puts  on  a  man's  pow- 
ers of  faith  when  he  asks  him  to  believe  that 
all  the  life-forms  of  to-day — even  man,  with 
his  varied  activities  and  his  spiritual  aspira- 


tions— ^have  evolved  from  such  primitive  forms 
as  now  exist  in  the  amoeba  or  the  hydra  (both 
of  which  see) ;  but  he  allows  scores  of  millions 
of  years  for  the  process. 

"Descent  of  Man."  It  is  of  interest  to  know 
that  birds  developed  from  reptiles,  but  man 
is  far  more  vitally  concerned  with  the  question 
of  his  own  origin.  Darwin,  whose  name  in 
the  popular  mind  is  inseparably  linked  with 
the  doctrine  of  evolution,  did  not  hesitate  to 
declare  that  man  and  the  manlike  apes  had 
a  conmion  ancestor,  and  to-day  practically 
every  scientist  accepts  that  theory  without 
question.  The  nonsense  verse  beloved  of  chil- 
dren is  not  only  a  nonsense  verse — it  states 
an  acknowledged  truth: 

Children,  behold  the  chimpanzee; 
He  sits  on  the  ancestral  tree 
From  which  we  spranir  in  ages  gone. 
I'm  glad  we  sprang ;  had  we  held  on 
We  might,  for  aught  that  I  can  say, 
Be  horrid  chimpanzees  to-day. 

But  the  series  between  man  and  the  apes 
was  not  complete,  and  the  search  for  the 
''missing  link''  attracted  much  attention.  The 
fossil  remains  of  primitive  men  showed  that 
in  those  far-oJBf  days  men  were  in  structure, 
and  especially  in  size  of  brain  cavity,  more 
closely  related  to  the  apes  than  are  the  men 
of  to-day,  but  still  they  were  men  and  not 
apes.  At  length,  in  Java,  there  were  found  the 
fossil  remains  of  an  animal  which  the  scientists 
scarce  knew  whether  to  consider  man  or  ape; 
there  developed  a  general  scientific  agreement 
that  the  missing  link  had  been  discovered. 

Recent  poets,  alive  to  great  world-interests, 
have  found  in  the  doctrines  of  evolution  mate- 
rial more  fascinating  than  that  afforded  by 
medieval  romances,  and  have  dealt  with  this 
material  in  various  ways.  An  American  poet, 
William  Vaughn  Moody,  has  conceived  of 
all  life  as  moved  from  the  beginning  by — 

A  vision,  a  command,  a  fatal  word : 

The  name  of  man  was  uttered,  and  they  heard. 

Upward  along  the  aeons  of  old  war 

They  sought  him  ;  wing  and  claw-bone,  shank  and 

bill. 
Were  fashioned  and  rejected ;  wide  and  far 
They  roamed  the  twilight  Jungles  of  their  will, 
But  still  they  sought  him,  and  desired  him  still. 

The  Religions  Objection.  There  are  those  of 
the  Christian  faith  who  insist  that  a  belief  in 
evolution  and  a  belief  in  the  Bible  cannot  go 
hand  in  hand.  There  are  others  who  con- 
tend that  it  implies  no  lessening  of  the  Cre- 
ator's powers  to  state  that  He  worked  through 
such  an  orderly  process  as  evolution  v^  ^kd& 
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fashioniiiB  of  the  world,  instead  of  performing 
a  series  of  distinct,  more  or  less  unrelated, 
acta  of  creation.  Not  even  the  most  enthu- 
siastic supporter  of  the  doctrine  of  evolution 
believes  that  the  whole  stoo'  is  told  in  such 
terms  as  "adaptation,"  "natural  selection,"  or 
"survival  of  the  fittest."  There  ia  a  phase  of 
the  question  which  science  has  been  unable 
to  graap,  a  controlling  or  modifying  cause 
which  has  never  been  discovered;  and  the 
theory  in  its  entirety  no  more  denies  the  ex- 
istence of  a  Deity  than  does  the  strictest 
form  of  revealed  religion.  a.uc  c. 

Consult  Darwln'B  The  Origin  of  Species;  also 
Detcent  of  Han,  by  the  same  author ;  Spencer's 
PrtntHpIes  of  Bioloffj/;  Crampton's  Tha  Doetrittv 
of  EvoluHon. 

EVOLUTION,  meaning  literally,  unjoldino  or 
unrolling,  is  a  terra  applied  in  mathematics  to 
the  process  of  finding  the  roots  of  numbers. 


A  root  of  a  number  is  one  of  its  equal  factors. 
Evolution  is  the  reverse  of  involulion,  which 
is  the  process  of  raising  a  number  to  any 
required  power  (see  Involution).  To  illus- 
trate, by  the  process  of  involution  4  can  be 
raised  to  the  third  power  by  using  it  three 
times  as  a  factor;  (4)^=4X4X4=64.  By  the 
process  of  evolution  the  cube  root  of  64  is 
found  to  be  4.  That  is,  4  is  one  of  three  equal 
factors  of  M.  To  indicate  the  extraction  of  a 
root  the  radical  sign  (,V  )  is  used.  A  small 
number,  written  in  the  angle  of  the  radical 
sign,  indicates  what  root  of  the  number  is 
required.  This  number  is  called  the  index  of 
the  root.  Whea  no  index  appears  square  root 
is  luderstood.  Thus,  ^64  means  the  cube  root 
of  64;  fM,  the  fourth  root  of  64;  and  so  on. 
The  processes  of  finding  the  square  root  and 
cube  root  of  numbers  are  explained  fully  under 
the  heudings  SquASB  Rom  and  Cube  Root. 


JXCAVATIOHS  IS  ANCIENT  LANDS. 
Throughout  the  ages,  since  the  very  beginning 
of  time,  the  surface  of  the  earth  and  the 
peoples  thereon  have  been  chai^ug.  Floods, 
earthquakes,  volcanic  eruptions  and  other  nat- 
ural agencies  have  destroyed  and  buried  places 
which  were  once  astir  with  as  much  life  as  is 
seen  in  villages,  towns  and  cities  to-day.  Of 
some  of  these  places  we  read  in  Biblical  and 
ancient  history,  the  stories  having  been  written 
before  they  ceased  to  exist;  yet  the  discov- 
eries made  through  e\cavations  round  out  thoae 
stories  more  fully.  ScientiRc  investigations 
have  revealed,  too,  that  there  were  prehistoric 
people  also,  and  Mother  Earth  holds  their 
story  deep  within  her  bosom.  But  chapter  by 
chapter  the  interesting  story  of  life  is  being 
read  b.ickward  to  the  beginning,  throi^h  exca- 
vations in  ancient  lands. 

Little  by  little  the  habits,  language,  religion, 
culture  and  arts  of  ancient  civilisations  are 
being  rei-ealed.  The  pick  and  the  shovel  bring 
to  light  a  tablet  here,  utensils  there,  in  some 
^^  places  H-ell-preser\ed  entire  homes,  and  even 
T/'tj'eA    Such  /rajtmenta,  pieced  together,  have 


brought  to  luiiiuiou  knowledge  soiiiething 
of  the  life  of  the  early  inhabitants  of  the 
United  States — the  Mound  Builders.  Excava- 
tions have  brought  to  light  the  existence  of 
prehistoric  people  in  Mexico,  Yucatan  and 
Peru.  They  have  told  us  the  story  of  early 
Danes  and  Norsemen,  and  many  othera.  Tie 
countries  around  the  Mediterranean  Sea,  how- 
ever, are  now  yielding  and  have,  since  the 
Middle  Ages,  yielded  the  greatest  fund  of 
knowledge  and  some  of  the  most  wonderful 
artistic  treasures. 

Greece.  In  the  middle  of  the  ei^teenth 
century  excavations  in  Greece  disclosed  the 
famous  Venus  de  Milo,  the  Zeus  temple  at 
Olympia  and  the  Athene  temple  at  Aegina. 
Systematic  diggings  begun  about  a  hundred 
years  later,  in  1869,  brought  to  light  the  ate 
of  ancient  Troy,  built  above  the  ruins  of  sev- 
eral other  Troys.  Work  then  conducted  at 
Mycenae  and  Tiryns  uncovered  the  old  Greek 
civilization  known  as  the  Myceoaeui.  Exca- 
vations made  since  then  at  such  historic  idaect 
us  Athens,  Delphi,  Sparta  and  Corinth  have  re- 
\-ealed  further  interesting  facts  about  a  people 
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who  lived  from  about  1800  B.C.  to  about 
1000  B.C. 

Relics  found  in  the  island  of  Crete,  how- 
ever, tell  of  a  civilization  which  existed  before 
the  Mycenaean.  It  is  known  as  the  Aegean 
and  probably  existed  as  early  as  4000  b.  c.  ;  and 
relics  found  still  deeper  in  the  earth  show 
that  a  race  of  people  must  have  lived  in  that 
country  about  10,000  years  before  the  birth 
of  Christ. 

More  recent  discoveries  in  England,  Ger- 
many, France  and  Spain  have  led  scientists 
to  believe  that  human  beings  lived  throughout 
Europe  as  long  as  100,000  years  ago. 

Italy.  Originally,  excavations  in  Italy  were 
for  the  purpose  of  obtaining  stone  for  build- 
ing, but  such  diggings  gave  to  the  world 
those  wonderful  art  treasures,  the  Apollo  Bel- 
vedere and  the  Laocoon  group,  both  of  which 
are  described  in  these  volumes.  In  1736  exca- 
vations  were  begun  at  Herculaneum  and  in 
1748  at  Pompeii,  those  two  early  victims  of 
the  fire-spitting  Vesuvius.  Although  discov- 
eries in  Italy  have  been  slow,  excavations  at 
Rome  and  in  Southern  Italy  have  revealed 
many  new  facts  about  the  history  and  civiliza- 
tion of  the  Rome  of  long  ago. 

Biblical  Countries.  When  Napoleon  invaded 
Egypt  at  the  end  of  the  eighteenth  century 
the  book  of  the  land  of  the  I^ramids  was 
opened  to  European  scholars.  Tablets  in- 
scribed in  the  Babylonian  language  were  dis- 
covered, and  when  the  key  to  the  characters 
became  known  many  interesting  facts  were 
brought  before  students  of  the  Bible.  Since 
the  middle  of  the  nineteenth  century  Assyria, 
Babylon  and  Palestine  have  been  favorite  fields 
of  extensive  excavation.  Statues,  monuments 
and  tablets  have  been  unearthed,  some  of 
which  record  the  stories  of  Creation  and  the 
Flood;  others  tell  about  the  reigns  of  ancient 
kings,  such  as  Sennacherib  and  Nebuchadnez- 
zar; others  throw  light  on  the  life  and  customs 
of  the  ancient  Canaanites  and  Israelites.  Still 
others  reveal  bits  of  information  about  a  peo- 
ple called  the  Hittites,  and  when  more  of  the 
links  in  this  story  are  found  the  history  of  an 
ancient  and  mighty  people  of  Old  Testament 
times  will  be  more  clearly  revealed. 

Recent  Excavations.  The  work  of  piecing 
together  the  fragments  of  the  great  motion 
picture,  so  to  speak,  of  the  world  and  its 
peoples,  has  been  going  on  for  centuries.  The 
discoveries  of  here  an  old  coin,  there  a  quaint 
piece  of  jewelry;  at  another  place  the  wall  of 
A  city,  or  somewhere,  perhaps,  a  burial  place, 


have  all  added  to  the  sum  of  human  knowl- 
edge. The  work  of  the  Germans  in  the  Meso- 
potamian  valley,  however,  commenced  in  1899, 
has  perhaps  3rielded,  up  to  1914,  the  most 
important  results.  Among  them  the  history 
of  Nebuchadnezzar  and  his  people  has  been 
revealed.  Many  objects  of  greatest  historical 
value  have  been  discovered,  such  as  five  tombs 
of  other  Ass3nrian  kings  and  an  old  temple  of 
Astarte. 

In  Egypt,  in  1914,  one  of  the  oldest  tombs 
of  the  land  was  discovered,  the  mystic  tomb 
of  Osiris.  In  that  country  valuable  bits  of 
manuscript  were  discovered  by  the  English, 
among  them  about  ten  pages  from  the  Idyls 
of  Theocritus.  Two  rolls  of  manuscript  by 
the  poetess  Sappho  were  also  found.  The  dis- 
covery of  a  burial  ground  about  two  hours 
away  from  Cairo  by  rail  revealed  some  1,500 
graves  from  which  many  interesting  facts  con- 
cerning the  life  of  the  Egsrptians  were  gleaned. 
So,  too,  have  many  objects  of  value  been  dis- 
covered in  Syria,  Palestine,  Asia  Minor,  Greece, 
Italy  and  Northern  Europe.  Systematic  work 
in  those  lands  will,  no  doubt,  be  continued  in 
future  years,  and  so  new  pages  will  be  added  in 
the  stories  of  archaeology  and  anthropology 
(which  see).  m.s. 

Related  Sabjeeta.  While  not  all  the  refer- 
ences below  to  articles  in  these  volumes  relate  to 
ancient  lands,  they  are  all  of  value  to  the  student 
or  reader: 


Aztec 

Cave-Dwellers 
Cliff-I>wellers 
Herculaneum 
Mound  Builders 


Osiris 
Pompeii 
Pyramids 
Rosetta  Stone 
Venus  de  Milo 


EXCHANGE'.  If  you  live  in  New  York  or 
Montreal  and  wish  to  pay  a  thousand  dollars 
to  a  merchant  in  London  or  Paris  you  do  not 
send  him  money.  Instead,  you  buy  at  the 
bank  a  hill  of  exchange,  a  letter  instructing  a 
foreign  banker  to  pay  your  creditor  in  English 
or  in  French  money.  According  to  the  amount 
of  gold  in  the  national  coins,  £1  is  worth 
$4.86%;  one  franc,  19%  cents.  These  amounts 
are  known  as  the  par  of  exchange,  which  means 
the  normal  rate;  if  you  pay  more,  exchange 
is  at  a  premium;  if  less,  it  is  at  a  discount. 

The  rate  of  exchange  between  two  countries 
is  in  general  determined  by  the  difference  be- 
tween the  amounts  which  each  is  paying  to 
the  other.  Thus,  if  on  a  certain  day  New 
York  owes  London  £100,100,  which  at  par  is 
$487,152,  and  London  owes  New  York  only 
$486,665  (the  equivalent  of  £100,000) ,  tlve^  W\J^6.- 
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era  in  the  two  cities  can  cancel  each  other's 

debts.    New  Yorkera  will  gladly  pay    ,_-*    _ 

48o,oo5 

of  their  obligations,  or  $4.87  for  each  pound 

bill  of  exchange,  for  it  would  cost  them  several 

cents  to  ship  a  pound  of  gold.    On  the  other 

486665 
hand  London  bankers  can  sell  bills  at   ^*^  _, 

487,152 

of  the  face  value,  accepting  £1  for  every  $4.87. 
But  if  the  difference  between  London's  pros- 
pective payments  and  New  York's  is  so  great 
that  $4.89%  is  charged  in  New  York  for  £1, 
some,  as  a  rule,  will  find  it  cheaper  to  ship 
gold  than  to  buy  bills  of  exchange,  while  if 
the  situation  is  reversed  by  London's  debt 
becoming  so  much  the  greater  that  £1  will  buy 
only  $4.84,  gold  in  normal  times  is  shipped 
from  England  to  America. 

Exchange  between  two  cities  in  one  country 
is  regulated  by  the  same  principles  as  foreign 
exchange.  Thus,  a  check  on  New  York  will 
be  accepted  at  par  almost  anywhere  in  the 
Eastern  United  States,  but  one  drawn  on  a 
country  bank  will  be  discounted.  The  articles 
Banks  and  Banking;  Check,  and  Bill  of 
Exchange  contain  further  information  about 
exchange. 

EXCHEQUER,  ekschek'er,  Chancellor  or 
THE,  an  officer  who  is  in  fact  though  not  in 
name  the  treasurer  of  the  British  government. 
The  law  provides  for  a  Lord  High  Treasurer 
and  two  junior  lords  of  the  treasury,  but  their 
positions  are  political  rather  than  financial.  It 
is  the  Chancellor  who  prepares  the  budget  of 
expenses  for  the  coming  year  and  devi^ 
means  of  raising  money  for  the  government 
(see  Budget).  He  must  be  a  member  of  the 
House  of  Commons,  and  by  virtue  of  his  office 
holds  a  place  in  the  Cabinet.  His  salary  is 
£5,000  a  year.  The  most  famous  of  recent 
chancellors  is  David  Lloyd  George,  who  was 
succeeded  by  A.  Bonar  Law  upon  the  elevation 
of  the  former  to  the  post  of  Premier. 

The  word  exchequer  really  means  chess- 
board, and  came  to  be  applied  to  the  Treasury 
Department  because  in  earlier  days  accounts 
were  figured  and  money  counted  on  a  check- 
ered table,  which  was  used  like  an  abacus. 

EXECUTIVE,  egzek'utiv,  or  exsek'utiv, 
that  governmental  power  of  a  country  which 
is  charged  with  the  duty  of  enforcing  the  laws. 
The  term  includes  the  chief,  or  supreme,  magis- 
trate, to  whom  the  sole  governing  power  is  con- 
fided, and  is  to  be  distinguished  from  the  terms 
legislative  and  judicial.  Under  the  United 
States  government,  the  President  is  vested  with 


this  authority,  and  the  governor  of  each  state 
of  the  Union  has  in  his  hands  the  executive 
power  of  the  state.  The  Governor-General  is 
Canada's  chief  magistrate,  while  the  emperor, 
king,  queen  or  czar  represents  the  executive 
authority,  in  theory,  at  least,  in  monarchies. 

EXECUTOR,  egzek'uter,  or  eksek'uter,  in 
law,  one  appointed  to  carry  out  the  provisions 
of  a  person's  last  will,  and  to  act,  after  the 
testator's  death,  as  his  representative  in  all 
matters  pertaining  to  his  personal  estate.  Any 
person  of  twenty-one  years,  under  no  disability, 
such  as  unsound  mind,  may  be  an  executor. 
One  so  named  in  a  will  may  decline  to  serve, 
but  once  having  undertaken  the  duty  he  can- 
not abandon  it.  An  executor's  duties  are  to 
probate  the  will,  after  qualifying  for  the  posi- 
tion; to  pay  all  bequests  named  in  the  will; 
to  make  an  inventory  of  the  personal  estate 
and  by  sale  to  turn  the  surplus  into  money. 
He  must  keep  separately  all  moneys  of  various 
funds,  and  where  investments  are  made  not 
directly  specified  in  the  will  they  are  at  the 
risk  of  the  executor,  and  he  must  answer  for 
any  loss,  unless  he  can  show  that  he  used  due 
discretion.  An  e.xecutor  must  file  an  accotmt 
with  the  probate  court  at  the  end  of  each  year, 
should  the  administration  be  of  long  duration. 
His  compensation  is  fixed  by  the  court,  and 
he  is  usually  required  by  statute  to  give  a  bond 
for  careful  performance  of  duty;  however, 
often  by  the  terms  of  the  will  a  bond  is  not 
required.  Reasonable  expenses  are  alwasrs 
allowed,  and  he  is  subject  at  all  times  to  the 
direction  of  the  court. 

EXERCISE.  See  Athletics;  Phtbical 
Culture. 

EX'ETER,  the  oldest  continuously  inhabited 
city  in  England,  the  county  town  of  Devon, 
173  miles  southwest  of  London.  It  is  a  city 
of  considerable  beauty  and  is  full  of  historic 
interest,  but  like  all  English  cathedral  cities, 
is  quiet  and  lacking  in  enterprise.  In  the 
heart  of  a  rich  agricultural  district,  it  has  an 
important  market  but  has  no  manufactures  of 
importance.  A  canal  connects  it  with  the  River 
Exe  at  Topsham,  once  one  of  the  most  im- 
portant ports  in  England.  Vessels  of  400  ions 
come  to  the  Exeter  docks,  alongside  of  whidi 
are  large  storehouses  and  caves  cut  in  the 
cliffs  for  the  storage  of  oils.  Iron  founding,  the 
making  of  agricultural  implements  and  the 
manufacture  of  paper  are  the  most  important 
industries. 

The  cathedral  is  a  magnificent  buildiiig  with 
a  finely  decorated  west  front.    Remaim  cC  dw 
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ancient  Norman  castle  of  Rougemont  are  still 
seen  on  the  hill  of  Northemhay,  which  has 
been  made  into  a  public  park.  Parts  of  the 
ancient  wall  of  Athelstan  still  stand,  and  the 
Guild  Hall,  in  High  Street,  is  a  picturesque 
building  erected  in  the  days  of  Elizabeth. 
Long  before  the  Roman  invasion  Exeter  was 
an  important  town  and  it  has  had  a  part  in 
all  the  internal  struggles  of  England.  Under 
the  Romans  it  was  known  as  Isca  Damnonio- 
rum.    Population  in  1911,  48,660. 

EXILE,  ek'sile,  is  banishment  from  one's 
native  country  by  order  of  the  state,  for  a 
number  of  years  or  for  life;  or  voluntary  resi- 
dence of  a  person  in  some  foreign  country  with 
a  determination  never  to  return  to  his  native 
land.  If  a  man  is  in  exile  for  a  crime  com- 
mitted at  home,  he  may  be  forced  to  return 
for  pimishment;  for  the  law  governing  his 
enforced  return,  see  Extradition.  Banishment 
was  a  more  common  mode  of  punishment 
among  the  ancient  than  among  modem  nations. 
Great  Britain  formerly  transported  convicts 
to  colonies  in  Australia  and  Tasmania,  and 
Russia  continues  to  send  political  exiles  to 
Siberia,  but  this  form  of  punishment  is  being 
gradually  abandoned  by  civilized  nations.  To- 
day the  most  enlightened  nations  do  not  exile 
for  any  offense,  but  punish  oflfenders  by  im- 
prisonment. The  use  of  a  part  of  French 
Guiana  as  a  penal  colony  cannot  be  termed  a 
species  of  exile,  for  those  sent  there  are  guarded 
as  prisoners. 

EX'ODUS,  the  second  book  of  the  Bible, 
in  which  the  departure  of  the  Israelites  from 
Egypt  in  search  of  the  Promised  Land  is  fully 
described.  Although  the  story  of  this  period 
in  Jewish  history,  in  which  Moses  led  his  peo- 
ple away  from  the  land  of  bondage,  is  very 
interesting,  most  of  this  portion  of  the  Scrip- 
ture is  filled  with  laws,  covenants  of  God, 
ordinances  of  rites  and  ceremonies  and  speci- 
fications for  the  Tabernacle.  Thus  the  consti- 
tutional history  of  Israel  was  made  during  the 
discipline  of  the  thirty-eight  years'  wandering 
in  the  wilderness.  The  life  of  the  Israelites  in 
Eg3rpt  takes  up  the  first  twelve  chapters  in  the 
book;  their  journey  from  Egypt  to  Mount 
Sinai  fills  the  next  six  chapters,  while  the  last 
twenty-two  describe  the  events  at  Mount  Sinai. 
In  the  books  of  Leviticus  and  Numbers  the 
same  narrative  is  continued,  so  some  modem 
scholars  group  these  three  books  together  as 
one,  calling  it  the  Exodus,  which  means  "a 
going  out,"  or  exit.  It  was  from  Mount  Sinai, 
the  great  center  during  the  law-giving  period  of 
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Israel's  history,  that  the  law  of  the  Ten  Com- 
mandments was  received  (Exodus  XX). 

EXOTIC,  exot'ik,  a  word  from  the  Greek, 
meaning  foreign,  or  from  the  outside.  It  is 
especially  applied  to  plants  which  belong  to  a 
soil  and  climate  different  from  that  of  the 
country  to  which  they  have  been  brought,  and 
which  must  receive  special  care  to  be  kept 
alive.  Many  of  the  plants  in  the  warmest 
rooms  of  park  conser\'atories  are  exotics,  hav- 
ing been  brought  from  tropical  lands.  Trying 
to  raise  such  plants  under  any  conditions  other 
than  those  to  which  they  have  been  accus- 
tomed would  mean  their  death.  Therefore,  the 
word  also  signifies  something  rare  or  delicate, 
and  is  used  in  that  sense  in  literature,  referring 
to  things  other  than  plants. 

EXPAN'SION,  in  physics,  is  the  increase  in 
the  volume  of  a  body  resulting  from  an  in- 
crease of  temperature.  The  addition  of  heat 
increases  the  motion  of  the  molecules,  which 
are  driven  farther  apart  and  so  cause  the  body 
to  become  larger  (see  Molecule).  Nearly  all 
solids  expand  when  heated  and  contract  when 
cooled,  a  notable  exception  being  rubber,  which 
contracts  when  heated.  The  amount  of  ex- 
pansion varies  with  the  nature  of  the  sub- 
stance. The  expansion  of  aluminum  is  twice 
that  of  iron  at  the  same  temperature,  and  that 
of  brass  is  one  and  one-half  times  that  of  iron. 
Gases  expand  when  heated  and  contract  when 
cooled,  the  rate  of  expansion  being  practically 
the  same  for  all  gases,  and  greater  than  it  is 
for  liquids  and  solids. 

V  Liquids  expand  when  heated  and  contract 
when  cooled  to  a  certain  temperature,  after 
which  any  further  lowering  of  the  temperature 
causes  expansion.  In  general  the  denser  fluids 
expand  less  than  the  lighter  ones.  Water 
ceases  to  contract  in  cooling  when  .it  reaches 
a  temperature  of  about  39**  F.  On  cooling 
further  it  expands  until  the  freezing  point,  32** 
F.,  is  passed.  Below  the  freezing  point,  its 
expansion  is  about  one-eleventh  of  its  volume ; 
this  accounts  for  the  bursting  of  pipes  and 
other  containers  when  water  freezes  in  them. 
'  The  action  of  the  thermometer  (which  see) 
is  based  upon  the  principles  of  expansion,  and 
many  industrial  applications  are  made  of  the 
expansion  of  solids  and  gases.  For  example, 
carriage-makers  put  iron  tires  on  their  wheels 
while  hot;  these  contract  on  cooling  and  so 
clasp  the  wheels  more  firmly.  Railway-build- 
ers leave  small  spaces  between  the  ends  of  the 
rails  to  allow  for  their  expansion  in  summer. 
See  Heat. 
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EXPECTATION,  expekia'shun,  in  the 
commoa  sense  of  the  word,  is  a  state  of  antici- 
pating, or  looking  forward  to  some  event.  The 
term  is  used  by  insurance  companies  to  denote 
the  number  of  years  persons  may  expect  to  live 
under  ordinary  conditions.  Tables  of  mor- 
tality, as  they  are  called,  have  been  carefully 
compiled  from  years  of  observation  and  ex- 
perience, and  are  used  as  guides  in  fixing  insur- 
ance risks  and  costs. 

The  following  table  of  mortality  takes  as  a 
basis  for  calculation  100,000  persons  at  the  age 
of  ten  years.  Of  the  100,000  it  is  estimated 
that  749  will  die  before  reaching  the  age  of  ten. 


pressure.  The  essential  constituents  of  an  ex- 
plosive mixture  are  a  combustible  substance 
which  in  combustion  yields  gaseous  products, 
and  an  oxidizing  agent.  The  force  of  the  gases 
generated  during  the  explosion  is  utilised  for 
military  and  commercial  purposes.  The  origin 
of  the  most  familiar  form  of  explosive,  com- 
monly called  gunpowder,  is  not  definitely 
known.  Roger  Bacon  mentioned  it  about  1270, 
and  Berthold  Schwartz  of  Freiberg,  Germany, 
described  it  about  1328.  It  was  used  by  Ed- 
ward I  of  England  in  his  wars  with  Scotland. 
Some  authorities  claim  that  gunpowder  was 
known  to  the  Chinese  centuries  before  it  was 


Table  of  Mortality 

No.  No. 

Age.  living:.  dying. 

39 78.862  756 

40 78,106  765 

41 77.341  774 

42. 76.667  785 

43 75.782  797 

44 74.985  812 

45 74,173  828 

46 73.345  848 

47 72,497  870 

48 71,627  896 

49 70,731  927 

50 69,804  962 

51 68.842  1.001 

52 67.841  1.044 

53 66.797  1.091 

54 65.706  1.143 

55 64.563  1,199 

56 63,364  1,200 

57 62,104  1.325 

58 60,779  1.394 

59 69.385  1.468 

60 57,917  1.546 

61 56.371  1,628 

62 54,743  1.713 

63 53.030  1,800 

64 51.230  1.889 

65 49.341  1.980 

66 47.361  2,070 

67 45.291  2.168 


No.  No.  Exp'tn 

Age.  living.  dying,  of  life. 

10 100,000  749  48.72 

11 99.251  746  48.08 

12 98.506  743  47.45 

18 97.762  740  46.80 

14 97,022  737  46.16 

15 96.285  735  46.50 

16 95,550  732  44.85 

17 94.818  729  44.19 

18 94.089  727  43.53 

19 93.362  725  42.87 

20 92.637  723  42.20 

21 91.914  722  41.53 

22 91.192  721  40.85 

28 90.471  720  40.17 

24 89.751  719  39.49 

25 89.032  718  38.81 

26 88.314  718  88.12 

27 87,596  718  37.43 

28 86,878  718  36.73 

29 86.160  719  36.03 

30 85.441  720  35.38 

31 84.721  721  34.68 

32 84.000  723  33.92 

33 83,277  726  33.21 

34 82.551  729  32.50 

35 81.822  732  31.78 

36 81.090  737  31.07 

37 80.353  742  30.36 

38 79.611  749  29.62 


Bxp'fn 
of  life. 

28.90 
28.18 
27.45 
26.72 
26.00 
25.27 
24.54 
23.81 
23.08 
22.36 
21.63 
20.91 
20.20 
19.49 
18.79 
18.09 
17.40 
16.72 
16.05 
15.39 
14.74 
14.10 
13.47 
12.86 
12.26 
11.67 
11.10 
10.54 
10.00 


No.  No.   Exp'fn 

Age.  livln^r.  dying,  of  life. 

68 43,133  2.243  9.47 

69 40.890  2,321  8.91 

70 38,569  2,391  8.48 

71 36.178  2,448  8.00 

72 33,730  2,487  7.55 

73 31.243  2.505  7.11 

74 28.738  2.501  6.68 

75 26.237  2.476  6.27 

76 23.761  2.431  6.88 

77 21.330  2.369  6.49 

78 18.961  2,291  6.11 

79 16.670  2,196  4.74 

80 14.474  2.091  4.39 

81 12.383  1.964  4.05 

82 10.419  1.816  3.71 

83 8.603  1,648  3.39 

84 6.955  1.470  3.08 

85 5.485  1.292  2.77 

86 4.193  1.114  2.47 

87 3.079  933  2.18 

88 2.146  744  1.91 

89 1.402  556  l.e& 

90 847  385  1.42 

91 462  246  1.19 

92 216  137  .98 

93 79  58  .80 

94 21  18  ..64 

95 3  S  .60 


At  the  age  of  fifteen  96,285  are  still  alive,  and 
their  expectation  of  life,  based  on  the  ex- 
perience of  thousands  of  others,  should  be  45iK) 
years.  Five  years  later  92,637  are  living,  with 
probably  42.20  more  years  of  life.  At  the  age 
of  twenty-five  the  number  alive  would  be 
89,032,  and  their  estimated  allotment  of  life 
38.81  years.  At  thirty,  85,441  of  the  original 
100,000  are  left  alive.  Carrying  the  calculations 
out  to  the  age  of  ninety,  only  847  would  be 
alive,  and  the  limit  of  their  expectation  would 
be  1.42  years.  The  full  table  will  be  a  matter 
of  interesting  study  to  every  member  of  a 
family.    It  appears  above. 

EXPLORATION,  ex plo  ra' shun.  See  Polar 
Exploration. 

EXPLOSIVES,  eksplo'sivz,  a  variety  of 
substances  which  explode  when  ignited  or  when 
struck  or  otherwise  subjected  to  a  sudden  high 


discovered  in  Western  countries,  but  of  that 
there  is  no  absolute  proof. 

Gunpowder.    See  the  article  Gunpowdeb. 

More  Modem  Ezplosiyes.  The  increase  of 
power  in  explosives  effected  by  recent  discov- 
eries has  necessitated  improvements  in  guns 
and  cannon,  and  for  many  years  there  has  been 
a  continuous  race  for  effectiveness  between 
explosives,  guns  and  defense  works.  The  dis- 
covery of  guncotton  by  Schoenbein  in  1S45,  and 
of  nitroglycerine  by  Sobrero  in  1847,  put  the 
science'  of  explosives  on  an  entirely  new  foot- 
ing. In  1866  Nobel  invented,  or  discovered, 
dynamite,  which  at  once  revolutionised  all 
blasting  operations.  In  1886  Vieille  produced 
the  first  really  successful  smokeless  powder  for 
military  purposes.  Nitroglyoeriixe  and  gun- 
cotton  still  hold  the  field  as  the  most  effective 
for  military  purposes.    All  modem  exploaivea 
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are  directly  or  indirectly  derived  from  nitric 
acid,  one  of  the  principal  constituents  of  the 
saltpeter  used  in  the  original  gunpowder.  In 
genera],  the  chemical  compounds  used  as  ex- 
plosives are  made  by  the  action  of  a  mixture 
of  nitric  and  sulphuric  acids  upon  non-ex- 
plosive compounds,  thus:  picric  acid  is  pro- 
duced from  carbolic  acid;  nitroglycerine  from 
glycerine;  guncotton  from  cellulose  (cotton); 
trinitrotoluene  from  toluene. 

Picric  acid,  also  a  product  of  nitric  acid,  is 
used  as  an  explosive  in  the  lyddite  shells  of 
the  British  army,  and  is  deadly  not  only  from 
the  force  of  the  explosion  but  on  account  of 
the  fumes  of  the  gases  formed.  Melinite,  used 
by  the  French,  is  much  the  same  in  composi- 
tion and  effect.  Trinitrotoluene  is  also  much 
used  as  a  high  explosive  for  charging  shells. 
Many  experiments  have  been  conducted  in 
Germany  with  the  object  of  producing  explo- 
sives of  greater  power,  but  so  far  as  is  known 
nothing  has  been  discovered  to  supersede  gun- 
cotton  and  nitroglycerine.  It  is  said  that  dur- 
ing the  War  of  the  Nations,  before  the  end  of 
1915,  the  Germans  were  compelled  by  shortage 
of  cotton  to  resort  to  wood  pulp  for  the  pro- 
duction of  such  explosives  as  had  been  pre- 
viously dependent  on  guncotton.  In  that,  how- 
ever, they  had  been  long  anticipated,  as  Nobel 
in  1866  had  used  both  wood  pulp  and  fiber  as 
a  base  for  dynamite. 

The  manufacture  of  explosives  is  attended 
with  considerable  danger.  In  those  consisting 
of  chemical  compounds  the  greatest  care  is 
necessary,  especially  in  the  preparation  of  the 
materials.  For  commercial  purposes  explosives 
are  put  up  in  various  ways,  the  object  being 
to  render  them  as  safe  as  possible  to  handle. 
Dynamite  and  blasting  gelatin,  with  an  average 
of  more  than  thirteen  times  the  power  of  gun- 
powder, are  put  up  in  "sticks"  covered  with 
paper.  The  sticks  are  usually  about  one  inch 
in  thickness  and  eight  inches  in  length.  The 
amount  of  dynamite  used  in  blasts  varies  from 
half  a  stick  to  several  thousands  of  pounds, 
according  to  the  nature  of  the  operations. 

Related  Sabjccts.    The  reader  Is  referred  to 
the  following:  articles  In  these  volumes,  and  to 
i»uch  other  references  as  they  sucrsest: 
Ammunition  Guncotton 

Artillery  Gunpowder 

Carbolic  Add  Nitroglycerine 

Dynamite  Picric  Acid 

EXPOSITION,  cks  po  zish'un,  Industrial, 
an  exhibition  of  large  numbers  of  the  products 
of  industry  and  art.  The  great  international 
expositions  of  the  present  decade,  with  thou- 


sands of  exhibits  from  all  parts  of  the  world, 
are  an  outgrowth  of  the  small  local  fairs  which 
were  common  in  Europe  in  the  Middle  Ages. 
These  fairs  were  the  earliest  industrial  exhibi- 
tions; the  workers  brought  the  products  of 
their  yearly  or  half-yearly  labor  to  the  markets 
for  display  and  sale.  Such  gatherings  seem 
originally  to  have  had  a  religious  character, 
but  this  was  soon  subordinated  to  the  com- 
mercial. The  fair  at  Saint  Denis  was  held  for 
the  first  time  in  a.d.  620,  and  that  at  Aix-la- 
Chapelle  about  800.  Such  fairs  are  still  com- 
mon in  various  sections  of  Europe,  but  the 
most  famous  are  those  of  Leipzig,  especially 
for  the  trade  in  furs  and  books.  The  great 
fair  at  Nishni  Novgorod,  held  each  year  in 
July  and  August,  is  a  notable  event  in  the 
Russian  Empire. 

The  modem  industrial  expositions  have  for 
their  chief  object  the  advertisement  of  prod- 
ucts with  a  view  to  the  ultimate  increase  in 
sales.  Industrially,  the  modem  exposition  is 
a  series  of  great  sample-rooms,  but  along  with 
the  industrial  features  have  developed  other 
elements  not  of  business  character.  Exposi- 
tions now  include  displays  of  the  fine  arts,  of 
educational  material  and  of  many  things  which 
are  not  intended  to  be  sold.  Above  all,  the 
visitors  must  be  amused,  and  the  so-called 
"concessions,'*  or  amusement  stands,  are  now 
prominent  features  of  all  such  enterprises. 
Most  of  the  people  who  now  visit  expositions 
go  not  only  as  a  matter  of  business,  but  they 
expect  entertainment,  as  well. 

Along  with  the  attention  to  pleasure  has 
come  increasing  regard  for  the  architectural 
and  landscape  possibilities  of  a  great  exposi- 
tion. The  earliest  buildings,  like  the  Ciystal 
Palace  in  London,  were  ugly  stmctures  of  iron 
and  glass.  The  buildings  of  the  Centennial 
Exposition  at  Philadelphia  were  chiefly  of 
iron,  timber  and  glass.  The  first  buildings  of 
an  entirely  new  kind  were  erected  in  Chicago 
for  the  World's  Columbian  Exposition  in  1893. 
The  framework  was  of  timber  and  iron,  but 
the  exterior  was  a  material  called  staff,  a 
preparation  composed  largely  of  plaster  of 
Paris.  Being  easily  molded,  this  material 
permits  artistic  effects  at  small  cost.  The 
buildings  are  given  a  festive  character,  and  the 
entire  grounds  have  the  appearance  of  a  vast 
pleasure  resort.  Compared  with  wood  or  stone 
constmction,  staff  is  very  cheap,  but  the  ma- 
terial is  perishable.  In  a  few  months,  or  at 
most  a  year,  it  cracks  and  begins  to  fall  to 
pieces.     Staff,  however,  serves  all  exhihvt\csc^ 
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purposes,  for  most  buildings  are  torn  down 
after  the  exposition  closes.  Nearly  every  ex- 
position has  left  one  permanent  building  or 
structure  as  a  memorial.  The  Eififel  Tower 
and  the  magnificent  Alexander  III  Bridge  at 
Paris,  the  Memorial  Art  Gallery  at  Philadel- 
phia, the  German  Building  in  Jackson  Park, 
Chicago,  and  the  Art  Gallery  at  Saint  Louis 
are  monuments  of  past  expositions.       wj^z. 

Related  Subjects.  The  following  expositions 
are  given  space  in  these  volumes : 

Alaska-Tukon-Paciflc  Panama-Pacific 

Centennial  International 

Lewis  and  Clark  Pan- American 

Louisiana  Purchase  World's  Columbian 

"^EX  POST  FACTO.  This  phrase  is  Latin, 
and  literally  means  from  something  done  after- 
ward,  A  law,  for  example,  under  which  a  man 
could  be  punished  for  a  deed  committed  before 
the  act  was  passed,  is  an  ex  post  jacto  law.  In 
its  broadest  sense  the  term  applies  to  any 
law  which  changes  the  status  of  the  past,  that 
is,  any  law  which  is  retroactive,  making  a  deed 
a  crime  which  was  not  a  crime  when  com- 
mitted. The  Constitution  of  the  United  States 
expressly  forbids  the  passage  of  ex  post  facto 
laws  by  the  Congress. 

EXPRESS  COlfPANY,  an  association  or 
corporation  which  undertakes  the  transporta- 
tion of  small  parcels  and  goods  upon  payment 
of  fees.  Such  an  enterprise  is  distinctly  of 
American  growth  and  has  no  counterpart  in 
Europe,  where  the  parcel  post  and  railroads 
perform  express  services.  In  1839  William  F. 
Hamden  advertised  that  he  would  undertake 
the  transportation  of  small  parcels  and  money 
between  New  York  and  Boston.  His  venture 
grew  to  large  proportions  and  was  copied  by 
others,  with  the  result  that  in  a  few  years 
parcels  and  money  could  be  sent  to  all  parts  of 
the  United  States,  and  eventually  to  many 
countries  of  the  world,  through  express  com- 
panies. Provisions  for  the  issue  and  payment 
of  money  orders  and  the  introduction  of  meth- 
ods by  which  goods  are  paid  for  on  delivery, 
still  further  increased  the  operations  of  express 
companies.  Money  orders  and  letters  of  credit 
issued  by  express  companies  are  used  by  people 
abroad  and  prove  of  great  convenience. 

Express  companies  accept  responsibility  for 
loss  or  damage  to  articles  they  agree  to  carry, 
the  amount  of  their  liability  being  stated  on 
the  receipt  handed  to  the  shipper.  In  1912 
^estimated  that  the  four  largest  of  the 
express  companies  represented  an 
It  of  more  than  $40/X)0,000,  with  gross 


receipts  amounting  to  nearly  $132,000,000 
yearly. 

The  introduction  of  the  parcel  post  (which 
see)  January  1,  1913,  by  the  United  States 
government  as  a  branch  of  the  Postoffice  De- 
partment, seriously  affected  the  business  of 
the  express  companies. 

EXTEN'SION,  in  physics,  is  that  property 
of  matter  by  virtue  of  which  it  occupies  space. 
Every  material  object,  even  the  most  minute, 
occupies  a  certain  amount  of  space  and  has 
dimensions  of  length,  breadth  and  thickness. 
A  line  having  no  breadth  is  imaginary;  the 
thinnest  sheet  of  paper  has  a  certain  thickness 
or  it  could  not  materially  exist.  The  two  units 
used  in  the  measurement  of  extension  are  the 
English  yard  and  the  international  meter.  See 
Physics;  Matter. 

EXTERRITORIALITY ,  exterri  to  ri  al '  t  ti. 
If  the  ambassador  from  Russia  drives  an  auto- 
mobile in  the  streets  of  Washington  at  a  speed 
of  sixty  miles  an  hour  the  police  will  not  arrest 
him.  In  theory  he  is  not  in  the  United  States 
at  all,  and  is  subject  only  to  the  laws  of  his 
own  nation.  If  he  persists  in  disregarding 
American  regulations,  the  American  govern- 
ment may  request  that  he  be  called  back  to 
Russia,  but  so  long  as  he  remains  in  the  United 
States  he  and  all  his  family  and  his  retinue 
are  free  to  act  as  they  please.  This  is  an 
extreme  illustration,  but  states  a  legal  condi- 
tion; as  a  matter  of  fact,  diplomats  scrupu- 
lously observe  the  laws  of  the  country  to  which 
they  are  accredited. 

This  doctrine  that  certain  persons  carry  their 
country  with  them  wherever  they  go  is  called 
exterritoriality.  It  applies  first  of  all  to 
sovereigns,  for  of  course  no  ruler  coidd  ever 
subject  himself  to  the  orders  of  a  foreign 
power.  Secondly,  it  concerns  ambassadors  and 
other  diplomats;  they  are  the  personal  repre- 
sentatives of  sovereigns  and  derive  a  certain 
sacredness  of  character  from  traditions  of  her- 
alds, who  from  prehistoric  to  modem  times 
were  able  to  come  and  go  in  enemy  camps 
without  harm.  Thirdly,  exterritoriality  ap- 
plies, with  limits,  to  ships  and  armies  of  for- 
eign governments;  in  this  case  immunity  is  a 
matter  of  courtesy,  not  of  right,  and  a  visiting 
ship  or  army  must  do  nothing  to  violate  the 
neutrality  of  its  host.  Last  of  all,  the  ngfats 
of  exterritoriality  are  granted  by  treaty  ^ 
citizens  of  the  great  powers  by  acme  d  the 
non-Christian  countries.  Thus,  BritiBh  or 
American  citizens  in  China  or  Tuikey  are 
tried  by  courts  of  their  own  oountiymea. 


EXTRACTS 


2117 


EYE 


EXTRACTS,  eks' Irakis,  the  name  of  sub- 
stances obtained  in  many  different  ways  from 
plants,  vegetables,  meats,  flowers,  etc.  The 
best  method  for  extracting  the  delicate  per- 
fumes from  flowers  is  that  of  cold  enfleurage, 
by  which  the  flowers  are  placed  upon  pure, 
cold  lard  held  upon  glass  plates  in  wooden 
frames.  Every  day  fresh  flowers  are  placed 
upon  the  lard,  until  it  becomes  saturated  with 
their  perfume.  Then  the  lard  is  dissolved  with 
cold  alcohol,  which  in  turn  is  evaporated,  leav- 
ing simply  the  extract  from  the  flowers.  The 
essence  of  violets  thus  extracted  is  worth  over 
$1,350  a  pound.  Other  less  expensive  methods 
of  extraction  by  steam,  through  petroleum- 
ether  or  melted  lard  are  used  extensively. 
LfCmon,  vanilla,  and  almond  extracts,  which 
are  juices  reduced  to  a  proper  consistency  by 
evaporation,  are  used  a  great  deal  in  cooking. 
Beef  tea  is  the  juice  extracted  from  beef, 
with  much  of  the  water  evaporated.  Many 
extracts,  containing  alcohol  as  a  solvent,  such 
as  those  from  digitalis,  aloes,  chamomile  and 
licorice,  are  used  extensively  in  medicine. 
Each  of  these  is  described  in  these  volumes. 

EXTRADITION,  eks  ira dish' un,  from  the 
Latin  ex,  meaning  jrom,  and  traditio,  meaning 
handing  over,  is  the  delivery  of  an  alleged 
criminal  by  one  nation  to  another,  wherein 
the  crime  was  committed.  The  process  by 
which  a  criminal  or  fugitive  from  justice  is 
returned  from  one  state  or  province  to  another, 
in  the  same  country,  is  called  requisition.  Be- 
tween nations  the  matter  is  one  of  interna- 
tional law,  and  is  decided  by  treaties.  Nations 
decline  generally  to  extradite  political  of- 
fenders and  refuse  to  surrender  citizens  of  their 
own  country  for  foreign  countries  to  prosecute 
on  such  charges.  A  man  may  be  extradited 
from  the  United  States  only  for  a  crime  which 
k  a  felony  (which  see). 

American  Requisitions.  Criminals  are  extra- 
dited, or,  more  properly,  requisitioned,  from 
one  state  of  the  Union  to  another,  by  executive 
action.  An  affidavit  is  first  made  before  a 
magistrate  charging  the  person  with  the  crime. 
The  governor  of  the  state  is  then  petitioned 
to  request  the  governor  of  the  state  to  which 
the  accused  has  fled  to  deliver  the  prisoner  for 
return  and  trial.  The  person  suspected  is  held 
until  the  arrival  of  the  proper  authority  to  take 
him  back.  The  state  making  the  demand  for 
the  return  of  the  criminal  pays  all  costs  con- 
nected with  the  arrest  and  surrender.  A  gov- 
ernor may,  in  his  discretion,  refuse  to  honor  a 
requisition  from  another  governor. 


EYCK,  ike,  Van,  a  Flemish  family  which  in 
the  fourteenth  and  fifteenth  centuries  gave 
three  great  painters  to  the  world.  These  were 
Hubert  van  Eyck  (1366-1426),  Jan  van  Eyck 
(1390-1441),  and  their  sister  Margaret  (  ?  - 
1431).  For  transparent  and  brilliant  coloring 
and  minute  finish,  the  works  of  the  two 
brothers  have  never  been  surpassed.  They 
were  the  first  to  perfect  the  mode  of  mixing 
colors  with  oil  or  some  medium  in  which  oil 
is  the  chief  ingredient;  and  by  their  method 
of  painting  with  wet  upon  wet  color  they 
changed  the  entire  traditional  habits  of  the 
earlier  schools  of  painting.  The  varnish  they 
used  prevented  the  paint  from  cracking  and 
enabled  them  to  perfect  the  full  rich  color  still 
to  be  found  in  their  works. 

They  were  probably  bom  at  Alden  Eyck,  or 
Maas  Eyck,  on  the  Maas  (Meuse).  They  first 
lived  at  Bruges,  and  the  younger  brother  is 
sometimes  called  John  of  Bruges.  Later  they 
moved  to  Ghent.  At  the  time  of  Hubert's 
death  he  was  engaged  upon  their  masterpiece, 
the  gilded  altar-piece,  having  as  its  subject 
The  Adoration  of  the  Lamb,  part  of  which  is 
now  in  the  Church  of  Saint  Bavon  in  Ghent. 
This  is  the  only  work  which  can  with  cer- 
tainty be  assigned  to  Hubert;  it  was  not 
finished  at  his  death,  but  was  completed  by  his 
brother  in  1432.  The  two  central  of  the 
twenty-four  divisions  of  this  picture  are  all  that 
now  remain  in  the  church  at  Ghent,  the  wings 
being  in  the  galleries  of  Berlin  and  Brussels;  in 
its  entirety  it  represented  one  of  the  world's 
art  treasures. 

In  the  National  Gallery,  London,  hang 
three  portraits  by  Jan  van  Eyck;  and  in  the 
Louvre,  Paris,  is  his  exquisitely  finished  picture 
of  Chancellor  Rollin  Kneeling  before  the  Vir- 
gin. Jan  van  Eyck  also  introduced  improve- 
ments in  linear  and  aerial  perspective  and  in 
painting  upon  glass. 

Margaret  van  Eyck  is  credited  with  some 
notable  canvases,  among  which  is  a  Virgin  and 
Child  in  the  National  Gallery,  London. 

EYE,  the  organ  of  sight,  is  in  many  wasrs 
the  most  wonderful  servant  of  the  brain.  One 
marvels  at  the  great  number  of  impressions 
the  sense  of  sight  alone  may  awaken.  In 
reading  a  description  of  a  battle,  for  example, 
one  may  hear  the  cannons  roar,  feel  the  pain 
of  the  wounded,  and  experience,  to  a  certain 
degree,  the  thrills  and  emotions  of  the  ^ead- 
ful  conflict.  In  the  same  sense  the  musician 
in  scanning  a  sheet  of  music  almost  hears 
the  written  melody;  while  a  person  obaenfVQ^ 
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another  eating  on  orange  or  lemon  feels  that 
he  actually  tastet  the  fruit  itself.  Our  first  im- 
preesions  of  people  are  said  to  be,  in  great 
part,  formed  by  what  we  see  in  their  eyes. 

Anatomy  of  the  Bye.  The  eye  ia  spoken  of 
aa  a  ball,  or  globe;  accurately  speaking,  how- 
ever, it  is  neither  a  globe  nor  a  ball,  since  its 
vertical  and  transverse  diameters  measure 
slightly  more  than  its  anterior  and '  posterior 
diameter,  the  former  being  approximately 
about  one  inch,  the  latter  about  nine-tenths 
of  an  inch.  The  eye  is  in  reality  a  hollow  ball 
filled  with  a  liquid,  a  aolid,  and  a  gemi-tolid 


CROSS  SEXTTION  OP  THE  EYE 
(a>  Aqueous  humor  (o)  Optlcnervs 
(oj    Cornea  (p)    Pupil 

<oh)  Choroid  (r)     Retina 


body.  The  walls  forming  the  ball  are  arranged 
in  several  layers,  which  are  superimposed. 
The  outer  wall,  or  layer,  is  made  up  of  two 
tissues  which  merge  into  one  another.  The 
posterior  five-sixths  of  this  wall  is  formed  by 
a  firm  fibrous  tissue  called  the  sclerotic,  which 
one  sees  as  the  lAiie  of  the  eye.  It  gives  form 
and  protection  to  the  boll.  Joining  the  scle- 
rotic in  front,  and  forming  the  remaining  sixth, 
is  a  transparent  portion,  the  comea,  which 
projects  from  the  sclerotic  as  a  watch  crys- 
tal projects  from  a  watch.  The  cornea  is  really 
the  window  of  the  eye.  Within  the  sclerotic 
is  another  layer,  the  choroid,  made  up  prin- 
cipally of  blood  vessels  which  are  the  chief 
■ource  of  nourishment  for  the  tissues  of  the 
eyeball.  This  layer,  as  it  runs  forward,  merges 
into  another  tissue,  the  ciliary  body,  and  this 
m  turn  merges  into  the  irig.  The  ciliary  body 
Wnttins  the  muscle  used  in  focusing  the  eye, 
MMd  to  it  also  are  attached  the  ligaments  which 
^■■^  *iie  lens  in  position.     The  iris  ia  pei^ 
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forated  at  about  its  center,  forming  the  black 
spot,  or  pupil.  By  means  of  muscles  in  the 
iris  substance,  the  pupil  can  be  made  to  dilate 
or  contract — grow  smaller  or  larger — and  in 
this  way  the  amount  of  light  permitted  to 
enter  the  eye  is  regulated.  The  iris  is  vari- 
ously colored  in  different  individuals,  forming 
the  blue,  brown  or  gray  eyes,  etc.,  the  colon 
depending  upon  the  amount  and  general  dis- 
tribution of  pigment  in  the  iris  substance.  A 
large  number  of  infants  at  birth  are  blue-eyed. 
In  many,  howet'er,  aft«r  some  weeks  have 
passed  the  color  of  the  iris  changes,  owing  to 
the  development  of  the  iris  pigment,  and  the 
eye  becomes  darker.  In  albinos  the  iris,  in 
common  with  the  hair  and  skin,  has  no  pig- 
ment, which  permits  a  refiection  of  the  deeper 
blood  vessels  in  the  interior  of  the  eye  to  be 
seen,  causing  such  eyes  to  present  a  pink  ap- 
pearance. 

Within  the  choroid  lies  the  inner  layer,  the 
retina.  This  layer  is  formed  by  the  speeial 
nen'e  of  sight,  the  oplio  nerve,  vbkh,  after 
leaving  the  brain,  directs  its  course  to  the 
back  of  the  ejreball,  which  it  penetrates,  and 
on  reaching  the  level  of  the  choroid  spreads 
/  out  on  its  surface  as  a  nerve  carpet  or  screen, 
forming  the  retina.  The  point  at  which  the 
optic  nerve  enten  the  eyeball  is  known  as  the 
btirui  spot  (Mariotte's),  so  that  it  is  a  curioua 
fact  that  each  eye  contains  a  small  area  which 
is  blind.  Another  small  area  in  the  retina  of 
each  eye,  called  the  macu'a  (nuicula  bitea— 
yellow  spot),  is  the  area  where  vision  is  most 
distinct.  On  the  interior  of  the  eyeball,  im- 
mediately behind  the  cornea  and  in  front  of 
the  iris  and  pupil,  is  a  space  called  the  onte- 
rior    cumber,    which  is  filled  with  a  liquid 
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called  the  aqueous  humor.  Just  back  of  the 
iris  is  a  double-convex,  transparent,  scdidbQdy, 
the  cryalaUine  lena,  which  is  the  fwrntin' 
structure  in  the  function  of  accommodatioD, 
and  is  also  the  structure  in  which  the  diaease 
known  as  cataract  develops.  Behind  tbe  lens 
is  a  large  cavity,  the  vilretnu  cKamhtr,  Glkd 
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with  the  vitreous  humor,  a  substance  some- 
what of  the  consistency  of  thin  jelly.  The 
eyeball  itself  is  in  great  part  enclosed  in  a 
membranous  sac,  the  capsule.  The  anterior 
portion  of  the  sclerotic  is  also  covered  by  a 
delicate  membrane,  the  conjunctiva,  which  is 
reflected  from  the  sclerotic  to  the  inner  sur- 
face of  the  lids. 

The  eyeball  rests  in  a  bony  cavity  called  the 
socket,  or  orbit,  upon  a  cushion  of  fat  which 
protects  it  from  jars  or  shocks.  It  has  at- 
tached to  it  at  various  points  muscles  which 
move  it  in  the  different  directions.  A  gland, 
the  lachrymal,  is  located  under  the  upper  lid 
at  its  outer  portion,  and  this  manufactures  tlie 
tears.  A  number  of  pipe  lines  or  ducts  lead 
from  this  gland  and  open  on  the  inner  surface 
of  the  upper  lid.  During  the  act  of  winking 
these  ducts  are  squeezed,  and  in  this  way  the 
delicate  cornea  of  the  eye  is  sprayed  with  the 
tears,  and  its  surface  kept  moist  and  brilliant. 
The  tears  are  carried  away  partly  by  evapora- 
tion and  partly  by  drainage  canals  located  at 
the  inner  comer  of  the  eye,  one  on  the  mar- 
gin of  each  lid,  which  lead  by  a  duct  or  chan- 
nel into  the  lower  portion  of  the  interior  of 
the  nose. 

The  lids  are  formed  of  loose  tissue,  embed- 
ded in  which  are  plates  of  stiff  material  called 
tar8€d  cartilages,  which  give  them  form  and 
firmness.  The  upper  lid  is  very  movable;  the 
lower  lid  moves  but  little.  The  eyelashes  are 
inserted  in  the  margin  of  each  lid,  those  of 
the  upper  cur\'ing  upward,  those  of  the  lower 
downward,  in  order  that  they  may  not  inter- 
lace when  the  eye  is  closed.  The  opening  be- 
tween the  lids  is  called  the  commissure.  A 
large  or  small  eye  depends  not  upon  the  size 
of  the  eyeball  itself,  but  upon  the  width  and 
breadth  of  this  commissure  which  permits  a 
greater  or  less  amount  of  the  eyeball  to  be 
seen.  The  eyelids  and  eyelashes  are  a  great 
protection  to  the  eye;  they  safeguard  it  from 
flying  bodies,  dust  and  wind,  shade  it  from 
the  light,  and  by  the  act  of  winking  sweep  it 
of  dust  and  distribute  the  tears  and  keep  its 
surface  moist.  The  eyebrows  shade  the  eyes 
and  prevent  dust  and  perspiration  from  enter- 
ing them. 

How  We  See.  Light  is  a  form  of  energy 
caused  by  vibration  of  the  ether.  It  eminates 
from  a  luminous  body  as  waves,  called  rays. 
When  an  object  is  seen,  the  rays  of  light  from 
this  object  strike  first  the  cornea  of  the  eye, 
then  pass  through  it  and  through  the  anterior 
chamber,    pupil,    lens    and    vitreous    humor. 


These  media,  as  they  are  called,  refract,  or 
bend,  the  rays  to  such  a  degree  that  they  are 
all  collected  into  a  small  point,  and  come 
finally  to  a  focus  or  meeting  place  on  the 
retina,  which  is  the  receiving  nerve  screen  of 
the  eye.  The  different  rays  from  the  object 
really  form  upon  the  retina  a  miniature  pic- 
ture of  the  object  looked  at,  and  this  picture 
is  relayed  to  the  optic  nerve,  which  in  turn 
carries  it  to  the  center  of  sight  in  the  brain, 
where  it  is  finally  interpreted  as  the  picture 
of  the  object  itself.  Each  eye  conveys  a  sep- 
arate picture  of  the  object  looked  at  to  the 
sight  centers  in  the  brain,  and  these  pictures 
are  inverted,  or  upside  down.  In  the  sight 
centers,  however,  by  a  process  little  under- 
stood, the  two  pictures  are  fused  or  merged 
into  one  single,  distinct  image  of  the  object 
looked  at,  and  the  inverted  position  is  cor- 
rected; so  through  these  agencies  the  final 
result  of  the  visual  act  is  that  in  normal  eyes 
only  one  object  is  seen,  and  this  in  its  correct, 
upright  position. 

Accommodation.  If  you  look  at  something 
very  near  to  your  eye,  objects  at  a  distance 
then  become  indistinct;  if,  on  the  other  hand, 
you  gaze  at  something  far  away,  objects  close 
at  hand  become  hazy.  This  is  so  because  no 
lens  can  focus  on  the  same  screen  at  the  same 
instant  rays  of  light  coming  from  a  near  ob- 
ject and  rays  of  light  coming  from  a  distant 
one.  In  order  that  a  clear,  well-defined,  dis- 
tinct picture  of  an  object  be  seen  it  is  neces- 
sary that  the  rays  of  light  coming  from  this 
object  be  brought  to  a  definite,  precise  focus 
on  the  retina  and  that  all  other  objects  not 
within  this  particular  distance  be  more  or  less 
excluded  from  consideration. 

In  a  camera  the  adaptation,  or  focusing,  for 
near  and  distant  objects  is  brought  about  by 
moving  the  lens  of  the  camera  forward  and 
backward  the  appropriate  distance.  In  the 
human  eye,  however,  it  is  not  possible  to  alter 
in  this  way  the  distance  by  moving  the  lens 
of  the  eye  backward  and  forward,  byt  the  ad- 
justment is  brought  about  by  the  human  lens 
changing  its  shape  or  curvature  to  suit  the 
varying  distances.  This  function  of  the  lens 
is  designated  as  that  of  accommodation^  and 
is  brought  about  by  a  highly-complex  nerve- 
muscle  impulse-adjustment. 

We  Cannot  Always  Believe  What  We  See .  In 
spite  of  the  wonderful  stnicture  of  our  eyes 
they  would  be  untnist worthy  if  intelligence 
were  not  applied  to  correct  their  mistakes. 
Are  the  things  we  see  outside  of  our  eyes  or 
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iDside  of  them?  We  are  so  used  to  thinking 
that  they  are  outside  that  it  is  hard  to  realise 
that  what  we  see  is  not  the  world  outside  of 
us,  but  the  pictures  of  it  on  our  retina  formed 
by  the  vibrations  of  light.  A  person  who  has 
been  blind  all  his  life  and  suddenly  is  given 
sight  is  conscious  that  the  picture  he  sees  is 
inside  his  head,  and  thinks  all  the  objects  in 
it  are  close  to  him.  He  has  to  learn  from 
experience,  as  we  did  when  we  were  small 
children,  to  judge  of  such  matters  as  distance 
and  motion. 

Why  do  the  earth  and  sky  seem  to  meet, 
and  the  rails  of  a  car  track  to  come  together  in 
the  distance?  If  you  hold  this  book  about 
five  inches  from  your  eye,  the  rays  from  the 
top  and  the  bottom  of  it  will  meet  at  right 
angles  on  the  cornea,  and  the  image  of  the 
book  will  occupy  nearly  the  whole  of  the 
retina.    If  you  hold  it  farther  away,  as  in  the 
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Explanation  of  Illustration  will  be  found  In  the 
accompanying  text. 

illustration,  the  rays  from  the  top  and  bot- 
tom will  be  closer  to  the  ra3rs  from  the  center, 
and  if  you  had  neither  intelligence  or  experi- 
ence you  would  say  the  book  is  smaller.  Thus 
as  you  look  at  a  railroad  track  the  rays  from 
rails  near  you  enter  the  eye  at  an  angle  and 
are  refracted  to  the  edges  of  the  retina.  But 
the  farther  away  a  rail  is,  the  closer  are  the 
rays  from  it  to  those  from  the  center  of  the 
track.  The  rays  from  the  very  distant  rails 
occupy  the  same  spot  on  the  retina  as  the  rays 
from  the  center,  and  our  eyes  tell  us  that  the 
rails  have  met. 

Why  the  Wheel  of  a  Moving  Automobile 
Appears  Solid.  The  impression  made  on  the 
retina  by  each  light  wave  lasts  from  one- 
fiftieth  to  one-thirtieth  of  a  second.  If  a 
wheel  is  revolving  rapidly,  we  get  a  new  pic- 
ture of  each  spoke  before  the  old  one  has 
disappeared;  thus  the  image  of  the  spoke  is 
in  several  places  on  our  retina  at  the  same 
time.  This  is  the  principle  upon  which  mov- 
ing pictures  depend,  but  in  order  to  prevent 
their  being  an  indistinct  blur,  like  the  auto- 
mobile spokes,  each  picture  rests  an  instant 
as  it  comes  before  the  eye. 

Defects  of  the  Human  Eye.  Sight  is  made 
up  of  a  combination  of  three  sub-senses, 
namely,  sense  of  light,  sense  of  form  and  sense 


of  color.  The  light  sense  enables  us  to  appre- 
ciate the  varying  intensities  of  light;  the  form 
sense  conveys  information  as  to  the  shape  of 
an  object;  the  color  sense  distinguishes  the 
color.  All  eyes  are  not  normal — from  an  opti- 
cal or  other  standpoint.  The  great  majority 
present  some  defects,  varying  in  degree  and 
character,  which  are  commonly  spoken  of  as 
long-  or  shortHsightedness,  old  sight,  astigma- 
tism, color  blindness  and  cross-eyes. 

Care  of  the  Eyes.  We  learn  from  a  para^ 
graph  above  that  the  lens  of  the  eye  accom- 
modates itself  to  our  varying  needs  by  chang- 
ing its  shape  when  we  wish  to  look  at  an  ob- 
ject near  at  hand  or  one  at  a  distance.  Now 
the  nerves  and  muscles  that  cause  the  lens  so 
to  adjust  itself  become  very  tired  if  over- 
worked, and  when  badly  abused  we  suffer 
from  what  is  called  eye  strain.  The  habit  of 
reading  in  a  poor  or  fading  light  is  a  very 
common  cause  of  eye  strain.  Reading  while 
traveling  on  a  jolting  train  is  very  injurious, 
because  the  distance  of  the  book  from  the 
eyes  is  constantly  changing,  and  the  muscles 
must  work  overtime  to  keep  the  lens  in  ad- 
justment. A  pernicious  practice  also  is  that 
of  reading  while  lying  in  bed  or  •while  ill. 
Reading  in  these  positions  imposes  great  strain 
upon  the  eyes,  and  if  one  be  ill,  in  addition, 
the  general  lowered  muscle  and  nerve  tone 
associated  with  the  illness  is  shared  by  the 
eyes,  and  abuse  of  them  at  such  times  is  dis- 
tinctly injurious.  Many  serious  diseases  of 
the  eye  result  from  the  practice  of  permitting 
untrained  persons  to  attempt  the  removal  of 
dust,  cinders,  etc.,  from  the  eyes.  This  prac- 
tice should  be  condemned  vigorously. 

It  would  prove  a  profitable  and  wise  cus- 
tom if  individuals  contemplating  entering  a 
profession  or  occupation  requiring  great  de- 
mands upon  the  eyes  would  in  advance  detei^ 
mine  if  their  eyes  are  suited  to  the  work  about 
to  be  assumed.  Such  forethought  would  often 
spare  the  sad  disappointments  and  hardships 
which  a  later  development  of  inadequate  or 
troublesome  vision  inflicts. 

The  majority  of  eye  diseases  are  caused  by 
germs  which  are  communicated  to  the  eye 
through  the  medium  of  unclean  hands,  soiled 
linens  or  other  media.  One  cannot  be  too 
careful  about  what  touches  this  delicate  and 
priceless  organ.  Never  dry  the  face  with  a 
towel  that  is  hung  in  a  public  wash  room^ 
the  uncivilized  "roller  towel,"  for  example — ^for 
it  may  harbor  in  its  meshes  countless  germs  of 
diseases  which  may  be  communicated  to  the 
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eyes  during  the  act  of  drying  the  hands  or 
face.  It  should  be  remembered  that  many 
diseases,  like  measles,  grip  and  diphtheria,  fre- 
quently involve  the  eyes  during  their  course, 
and  on  the  first  evidence  of  eye  symptoms  the 
physician  or  oculist  should  be  consulted.  An 
uncompromising  rule  should  be  that  an  eye 
discharging  pus  or  matter  is  a  dangerous  eye, 
dangerous  to  its  owner  and  to  everyone  with 
whom  he  comes  in  contact,  and  therefore 
should  not  be  neglected  but  should  receive 
immediate  attention. 

Another  rule  of  equal  importance  is  that 
one  should  never  neglect  even  trivial  condi- 
tions of  the  eyes.  They  are  exceedingly  deli- 
cate organs,  and  their  value  to  the  individual 
for  his  happiness  and  comfort  is  probably 
unequalled  by  any  other  organ  of  the  body. 
Early  attention  to  all  defects  by  a  competent 
oculist  should  be  the  watchword.  Suitable 
glasses  should  be  worn,  if  required,  and  the 
proper  glass  should  always  be  worn  when  auto- 
mobiling  or  when  the  eyes  are  exposed  to 
intense  light.  Dentists  and  workmen  engaged 
in  occupations  where  flying  particles  are  com- 
mon should  wear  protective  spectacles.  Wear- 
ing of  veils  with  thick-figured  meshes  should 
not  be  practiced,  as  such  a  custom  tends  to 
develop  eye  strain. 

The  eyes  of  infants  require  special  care  and 
safeguarding.  They  should  not  be  exposed 
to  bright  light,  and  the  shades  of  their  little 
carriages  should  be  of  dark-colored  material, 
which  effectually  shades  them  from  the  light. 
In  its  early  years  the  child  should  not  be  per- 
mitted to  use  the  eyes  for  prolonged  periods, 
looking  at  picture  books,  printed  matter,  etc., 
or  engage  in  close  or  near  eye  work  for  any 
considerable  length  of  time,  for  diuring  their 
formative  periods  children  are  very  likely  to 
develop  eye  strain  or  other  serious  eye  defects. 
Outdoor  enjoyments  for  growing  children  are 
as  desirable  from  an  eye  standpoint  as  from 
that  of  general  health.  rj.t. 

Related  Sabjecin.  The  reader  Is  referred  to 
ilie  following  articles  in  these  volumes : 

Astignatism  Cataract 

Blindness,  with  Color  Blindness 

subheads  on  Diseases    Senses,  Special 


EZEKIEL,  eze'kicl,  a  Jewish  prophet  who 
was  carried  away  with  his  people  as  a  captive 
by  Nebuchadnezzar,  when  the  latter  took 
Jerusalem  in  597  b.  c.  He  lived  near  the  river 
Chebar  in  Babylonia,  was  brought  up  under 
the  ministry  of  Jeremiah,  the  prophet,  and 
began  his  work  when  he  was  thirty  years  old, 
continuing  it  for  twenty-two  years.  The  time 
and  manner  of  his  death  are  unknown.  The 
book  in  the  Old  Testament  known  by  his 
name  is  filled  with  his  prophecies,  arranged 
nearly  in  the  order  in  which  he  delivered 
them.  They  abound  in  figures  of  speech  and 
symbols  referring  to  customs  of  his  time,  which 
are  unknown  to-day.  He  is  known  as  one  of 
the  four  great  prophets,  the  others  being  Jere- 
miah, Isaiah  and  Daniel,  and  is  known  espe- 
cially as  the  prophet  of  the  Captivity. 

EZ'RA,  a  Jewish  scribe  and  high  priest 
whom  Artaxerxes,  the  king  of  Persia,  sent  to 
Jerusalem  to  investigate  the  civil  and  religious 
condition  of  the  Jewish  community  in  458  b.  c. 
Accompanied  by  1,500  other  Jewish  exiles, 
whom  he  was  permitted  to  lead  back  to 'Pal- 
estine, he  arrived  at  his  destination  four 
months  after  he  left  Babylon.  He  was  much 
amazed  to  find  that  many  Jews  had  married 
heathen  wives,  but  he  soon  brought  them  back 
to  the  observance  of  the  Mosaic  law.  Thir- 
teen years  later,  when  Nehemiah  came  to 
Jerusalem,  Ezra  took  a  leading  part  in  reading 
the  law  of  Moses  to  the  colony  and  did  much 
important  work  in  preserving  and  circulating 
the  sacred  books.  He  marks  a  transition  from 
the  prophets  to  the  scribes,  and  was,  in  a  sense, 
the  forerunner  of  the  rabbis  who  played  so 
important  a  part  in  the  later  Jewish  life  and 
religion.  Some  Bible  students  believe  that 
Ezra  was  the  author  of  the  Pentateuch,  but  the 
evidence  is  inconclusive. 

The  Book  of  Ezra  once  included  the  book  of 
Nehemiah,  but  it  is  now  a  separate  book  of 
the  Old  Testament.  It  is  filled  with  public 
records  and  documents  which  were  copies  of 
letters  sent  to  Persian  kings  by  officials  of  his 
provinces.  There  are  two  parts  to  the  book; 
the  first  deals  with  the  return  of  the  Jews 
to  Babylon  in  538  b.  c;  the  second  tells  how 
Ezra  led  the  exiles  home  eighty  years  later. 
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F.  Exactly  how  the  sixth  letter  of  our  alpha- 
bet developed  from  the  bent  nail  van,  which  held 
the  same  place  in  the  Phoenician  alphabet,  no  one 
knows.  The  Greek  gamma  (r,  y)  was  doubtless 
the  same  character,  though  praoounced  differ- 
ently, and  the  ancient  Greek  digamma,  or  dotAle 

written  P,  but  was  probably  sounded  like  our  to.    Strangely 

:  a  survival  of  digamma. 
the  fourth  note  in 


FABIOS,  fa'bitig,  the  family  name  of  aev- 
eral  of  ancient  Rome's  moat  famous  men. 

Qnintns  FaUna  Hoxlmu  Sollianoa,  a  suc- 
cessful general,  was  probably  the  first  of  the 
line  to  be  called  Maximus,  or  The  Very  Great. 
This  honor  he  earned  in  304  b.c.  by  excluding 
freedmen  from  all  but  the  four  city  tribes, 
thus  giving  the  aristocracy  control  of  the  eo- 
mffta  (whi(^  see). 

Qolnttu  Fabiua  KaximiM  CnnctAtor  was  the 
true  Maximus  of  the  Fabian  gens.  His  name, 
Cunctator,  at  Delayer,  he  gained  by  his 
tactics  when,  as  dictator,  he  opposed  the  hordes 
of  Hannibal  in  217  b.  c.,  constantly  harassing 
the  Carthaginian's  provision  trains  and  advance 
and  rear  guards,  but  always  refusing  to  give 
battle.  George  Washington  has  been  called 
The  American  Fabiut,  because  he,  too,  won 
battles  by  not  Sghting  them. 

Cains  Fablus  Pictor,  as  his  last  name  shows, 
was  a  painter,  and  in  302  b.c.  made  the  first 
Roman  paintings  of  which  we  know. 

Qnintna  Fabius  Pictor,  grandson  of  the 
painter,  wrote  the  first  prose  history  of  Rome. 

FABLE,  Sa'b'l.  This  word,  from  the  Latin 
fabula,  means  literally  any  glory,  but  is  com- 
monly used  to  describe  a  very  special  kind  of 
narrative — a  short  story  which  is  told  not  just 
for  its  own  sake,  but  to  point  a  moral.  Usually 
the  characters  arc  animals  or  inanimate  objects, 
but  these  are  gifted  with  all  the  traits  of  char- 
acter and  the  powers  of  human  beings,  and 
r  wisdom  or  folly  teach  useful  lessons. 


The  point  of  the  lesson  is  not  left  to  chance, 
but  it  is  clearly  stated  at  the  end  in  a  single 
outstanding  sentence,  labeled  Moral.  Here,  for 
instance,  is  a  typical  fable  by  Aesop,  in  true 
fable  form: 

The  Pox  mmt  tke  Grapea 

A  hungry  fox  once  saw  some  fine,  luscious 
srapes  haiiKlnK  temptingly  from  a  vine  a  f«w  feet 
above  his  head.  He  leaped  and  snapped  and 
leaped  acaln.  but  never  could  he  quite  reach  the 
Brapes.  So  many  times  did  he  try  that  ho  tired 
himself  out  completely,  and  It  was  some  time  be- 
fore he  could  drag  himself  llmpInK  away.  Ah  he 
went  along  he  grumbled  savagely  to  hicnaelf. 
'"What  naaty  things  those  grapes  arel  No  gen- 
tleman would  eat  a  thing  so  sour." 

Iforal.'  Every  man  tries  to  convince  hlmaelf 
that  the  thing  he  cannot  have  Is  no  good. 

This  fable,  written  centuries  ago,  is  to-day 
a  part  of  the  Ufe  and  thought  of  civiliied 
people  everywhere.  If  a  man  sees  another  man 
pretending  to  scorn  a  certain  really  desirable 
thing  he  might  say,  "He's  trying  to  make  him- 
self and  us  believe  be  doesn't  want  it,  just 
because  he  can't  have  it";  but  that  would  be 
a  cumberaome,  heavy  way  of  expressing  his 
meaning.  What  he  does  say,  with  a  sly  smile, 
is,  "Sour  grapest"  and  everyone  knows  what 
he  means. 

What,  then,  is  the  difference  between  a  fable 
and  a  parable,  which  may  also  be  described  as 
a  short  story  told  not  for  its  own  sake  but  to 
illustrate  a  truth?  It  lies  in  one  very  definite 
point:  a  parable  never  bestows  on  ftnimals  or 
things  powers  and  characteristics  t^ich  they 
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do  not  really  possess.  For  instance,  in  one 
of  the  best  known  of  all,  the  Biblical  parable 
of  the  lost  sheep,  it  is  not  the  sheep  which 
speaks.  If  this  were  a  fable  the  sheep  would 
have  the  power  of  speech,  and  would  tell  how 
it  had  suffered  for  wandering  from  the  fold, 
and  how  the  shepherd,  leaving  the  ninety  and 
nine  in  safety,  followed  it  through  all  its 
dangers  until  he  bore  it  back  to  safety. 

The  earliest  fables  were  written  in  India, 
for  the  Oriental  mind  appears  to  have  a  pe- 
culiar faculty  for  expressing  itself  by  such 
indirect  means,  and  it  seems  certain  that  the 
best-known  fables  in  all  the  world,  those  fa- 
mous ones  called  Aesop* 8  Fables  (which  see), 
were  founded  on  these  early  Hindu  tales. 
Later  writers  have  tried  to  imitate  these  sim- 
ple, perfect  stories,  but  few  have  succeeded. 
Horace  produced  one,  the  Town  Mouse  and 
Country  Mouse,  which  is  fit  to  rank  with 
Aesop's  Hare  and  Tortoise,  Fox  and  Grapes, 
Lwn  and  Mouse,  Fox  and  Crow  and  other 
classics;  and  Lafontaine,  a  French  writer  of 
the  seventeenth  century,  published  a  series  of 
Fables  in  verse  which  are  by  far  the  most 
famous  of  all  modem  writings  of  this  sort,  and 
are  learned  by  every  French  school  child.  He 
gave  in  four  short  lines  the  reason  for  the 
popularity  and  effectiveness  of*  fables: 

Fables  in  sooth  are  not  what  they  appear; 
Our  moralists  are  mice,  and  such  small  deer. 
We  yawn  at  sermons,  but  we  gladly  turn 
To  moral  tales,  and  so,  amused,  we  learn. 

Many  of  Andersen's  best-loved  talcs,  as  The 
Ugly  Duckling,  The  Hardy  Tin  Soldier,  The 
Darning  Needle,  The  Snow  Queen,  are  fables 
of  a  sort,  in  that  they  teach  lessons  through 
stories,  but  they  have  far  more  complicated 
happenings  and  a  much  greater  wealth  of  detail 
than  has  the  typical  fable.  The  same  may  be 
said  of  Harris's  Uncle  Remus  stories  and  of 
Kipling's  Jungle  Books,  which  possess  many  of 
the  characteristics  of  fables.  a.mgc. 

FACADE,  jasahd',  the  front  of  a  building, 
but  particularly  the  principal  front,  or  the 
jace.  Unlike  a  person,  a  building  may  have  a 
number  of  faces.  As  a  rule,  though,  there  is 
one  facade  more  important  than  the  others. 
In  cross-shaped  churches,  for  instance,  there 
are  usually  north,  south  and  west  facades,  of 
which  the  last  is  the  largest  and  most  prom- 
inent. A  screen  fagade  is  one  which  is  broader 
and  higher  than  the  building  behind  it. 

FAC£»  The.  No  other  portion  of  the  hu- 
man body  is  in  itself  quite  so  intimate  a  part 
of  the  personality  as  the  part  we  call  the  face. 


Eveiy  normal  person  comes  into  the  world 
with  a  forehead,  two  eyes,  a  nose,  a  mouth,  a 
pair  of  cheeks  and  a  chin,  which  together  com- 
prise the  face,  but  there  is  a  different  combina- 
tion for  each  individual,  and  because  of  this 
variety  in  th*e  human  countenance  we  learn 
to  recognise  our  fellow  beings  and  to  tell  theiti 
apart.  While  the  term  beauty,  in  connection 
with  the  body,  includes  many  other  factors, 
it  refers  primarily  to  the  face;  we  consider 
our  friends  beautiful  when  they  have  a  pleas- 
ing combination  of  features,  eyes  and  com- 
plexion. Through  the  face,  too,  is  expressed 
much  of  what  goes  on  in  the  mind.  There  is 
a  circular  muscle  surrounding  the  mouth,  and 
one  around  each  eye,  while  other  muscles 
radiate  from  the  edges  of  these.  By  means 
of  the  face  muscles  we  express  all  our  varied 
emotions — ^joy,  grief,  despair,  contempt  and  a 
host  of  other  feelings.  An  American  poet  of 
the  nineteenth  centursr,  Abraham  Coles,  has 
expressed  this  thought  in  these  words: 

Unmatched  by  Art,  upon  this  wondrous  scroll  ' 
Portrayed  are  all  the  secrets  of  the  soul. 

The  skeleton  of  the  face,  exclusive  of  the 
thirty-two  teeth,  consists  of  fourteen  bones. 
All  but  two  of  these,  the  lower  jawbone  {manr 
dible)  and  the  i;omer,  which  separates  the 
nostrils,  occur  in  pairs.  The  two  bones  of  the 
upper  jaw  form  most  of  the  hard  palate  in 
the  roof  of  the  mouth.  The  two  palate  bones, 
which  complete  the  hard  palate,  lie  in  front 
of  the  opening  through  which  air  passes  inU^ 
the  throat  cavity  from  the  nasal  chambers. 
The  cheek  bones  are  the  two  malars.  Forming 
the  bridge  of  the  nose  are  the  two  nasal  bones, 
while  the  lachrymal,  or  tear  bones,  lie  between 
the  eye  sockets  and  the  nose.  Finally,  there 
are  two  turbinate,  or  spongy,  bones,  which 
form  the  outer  wall  of  the  nostrils.  Of  all 
these  bones  only  the  lower  jaw  is  movable. 
See  Skeleton;  also  Head,  for  illustration  of 
the  bones  named  above. 

FACTORING,  the  process  of  separating  a 
number  into  the  quantities  which,  when  multi- 
plied together,  will  produce  it.  The  integral 
numbers  which,  multiplied  together,  produce 
that  number,  are  called  its  factors.  Every 
number  is  the  product  of  itself  and  1,  and  so 
has  itself  and  1  as  factors;  for  example,  6X1 
=6;  19X1=19. 

6X7  =  42 
3X6  =  18 
4X9X2  =  72 

6  and  7  are  factors  of  42;  3  and  6  are  factors 
of  18;  4,  9  and  2  are  factors  of  72.    Each  of 


FACTORING 


2124 


FACTORING 


these  three  numbers  has  other  factors;  for 
example,  2  and  21  are  factors  of  42;  2  and  9 
are  factors  of  18;  3,  8  and  3  are  factors  of  72. 

A  number  that  has  no  factors  except  itself 
and  1  is  a  prime  number,  as  19,  3,  37,  2,  101. 

A  prime  number  used  as  a  factor  is  a  prime 
factor;  for  example,  in  3X7=21,  3  and  7  are 
prime  factors  of  21;  in  5X7X23=806,  5,  7  and 
23  are  prime  factors  of  805. 

A  number  that  has  factors  besides  itself  and 
1  is  a  composite  number;  for  example,  4,  9. 
25,  150. 

A  composite  number  used  as  a  factor  is  a 
composite  factor;  as,  4X9=36.  4  and  9  are 
composite  factors  of  36.  4X25=100.  4  and  25 
are  composite  factors  of  100. 

A  factor  of  a  number  will  divide  the  number 
exactly  (without  a  remainder)  and  so  is  called 
a  divisor  of  the  number.  3X7=21.  3  and  7 
are  factors  of  21.  21^3=7;  21-7-7=3.  They 
are  also  divisors  of  it. 

Exercises.  (1)  Name  all  the  prime  numbers 
from  1  to  100.  How  can  you  tell  which  of 
these  numbers  are  prime?  (Sec  Divisibility  op 
Numbers,  and  study  it  in  connection  with  fac- 
toring.) 

(2)  Using  the  "tests  for  divisibility,"  tell  by 
what  numbers  from  2  to  11,  inclusive,  each  of 
the  following  is  divisible: 

84  384  402 

81  561  1168 

27  9729  7986 

75  37800  105 

(3)  Tell  which  of  the  following  numbers  are 
phme  and  which  composite: 

26  441  88  3069 

18  79  41  671 

59  111  171  407 

38  119  67  729 

66  167  57  1023 

Separation  of  a  Number  into  Prime  Factors. 
(1)  LfCt  us  separate  72  into  its  prime  factors. 

(a)  72  =  8X9 

(b)  72=(2X2X2)X(3X3) 

(c)  72  =  2X2X2X3X3 

In  (a)  72  is  separated  into  two  composite 
factors,  8  and  9.  In  (b)  these  factors  are 
separated  into  their  prime  factors,  and  we 
have  the  prime  factors  of  72.  In  (c)  the 
parentheses  are  dropped;  (c)  may  be  written 
in  another  form,  which  is  very  convenient,  by 
using  the  exponent,  thus:  72=23X32.  The 
exponent  5  tells  how  many  times  2  is  used  as 
a  factor  in  72,  and  the  exponent  2  tells  how 
many  times  3  is  used  as  a  factor  in  72. 

(2)  We  shall  factor  81,  showing  the  steps  as 
►ve. 


81  =  9* 

81  =  9X9 

81  =  (3X3)X(3XS) 

81  =  3X3X3X3 

81  =  3* 

The  exponent  4  shows  that  3  is  used  as  a  factor 
4  times  in  81. 

(3)  Factor  144. 

144  =  12* 

144  =  2X6X2X6 

144  =  2X3X2X2X3X2 

144  =  2^X3* 

Another  method  of  finding  the  prime  factors 
of  a  number  follows: 

(4)  Find  the  prime  factors  of  1365.  1365  is 
divisible  by  5,  since  it  ends  in  5.  Divide,  and 
we  see  that  1365=5X273.  273  is  divisible  by 
3,  since  the  sum  of  its  digits  is  divisible  by  3. 
Divide,  and  we  find  that  1365=5X3X91.  Di- 
viding 91  by  7,  we  find  1365=5X3X7X13.  A 
more  concise  form  is  this: 

511866       These  steps  may  be  summarised  as 
81273     -  ,, 
Yi^l^    lollows: 

13  (1)  Separate  the  number  into  any  of 
its  composite  factors  and  then  separate  these  fac- 
tors into  their  prime  factors,  as  in  (1),  (2)  and 
(3)  above. 

(2)  Divide  the  number  by  one  of  Its  prime 
factors ;  then  divide  the  quotient  obtained  by  one 
of  its  prime  factors;  continue  this  process  until 
the  quotient  is  a  prime  number.  The  divisors 
and  the  last  quotient  are  the  prime  factors  of  the 
number,  as  in  (4)  above. 

Common  Factor.  A  factor  that  occurs  in 
each  of  two  or  more  numbers  is  called  a 
common  factor  of  the  several  numbers;  for 
example,  8  is  a  factor  common  to  16,  24,  48,  72; 
7  is  common  to  28,  56,  105.  A  common  factor 
is  called  also  a  common  divisor  and  a  common 
measure,  because  it  divides  each  number  ex- 
actly, and  with  it  as  a  measure  we  may 
evaluate  and  compare  the  several  numbers;  for 
example,  7  is  a  common  measure  of  35,  42,  84 
and  21.  35  is  5  sevens,  42  is  6  sevens,  84  is 
12  sevens  and  21  is  3  sevens. 

Greatest  Common  Factor.  The  largest  factor 
or  divisor  which  is  found  in  each  of  two  or 
more  numbers  is  called  the  greatest  common 
factor,  the  greatest  common  divisor,  and  the 
greatest  common  measure  of  the  several  num- 
bers. For  example,  24  is  the  largest  factor 
found  in  48,  72  and  96.  Therefore  24  is  the 
greatest  common  factor,  the  greatest  common 
divisor  and  the  greatest  common  measure  of 
48,  72  and  96. 

Numbers  Prime  to  Each  Other.  10  and  46 
have  no  common  factor  other  than  1;  25  tnd 
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38  have  no  common  factor  except  1.  When 
numbera  have  no  common  factors  other  tbut 
1,  they  Bire  said  to  be  prime  to  each  other. 
For  full  discuasion  of  gre&test  common  divisor 


see  the  article  of  that  name.  For  full  discu>- 
sion  of  multiples,  see  Least  Common  Mul- 
tiple. See,  also,  for  cloBely-related  subjects, 
Fractionb;  Squabr  Root;  Cube  Root.       a.B. 
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_  ACTORY  AND  FACTORY  SYSTEM.  The 
word  factory  suggests  great  buildings  in  which 
hundreds  of  men,  women  and  perhaps  children 
are  engaged  in  making  thousands  of  articles. 
The  factory  is  typical  of  modem  indiurtiy;  it 
is  the  application  of  economic  law  to  the 
process  of  production.  By  division  of  labor 
a  Urge  number  of  workmen  cooperate  to  make 
at  a  lower  coat  many  times  more  articles  than 
the  same  number  of  workmen  could  make  if 
each  worked  separately.  Strictly  considered, 
a  dozen  men,  working  in  the  same  building 
and  each  making  a  complete  pair  of  shoes  a 
day,  would  not  be  workmen  in  a  factory.  But 
their  shop  would  be  a  factory  if  these  twelve 
men  worked  in  cooperation,  and  if  each  man 
performed  only  a  few  of  the  processes,  with 
the  result  that  not  one  dozen  pairs  but  many 
dozen  pairs  were  finished  each  day.  The 
essential  feature  of  the  factory  system  ia  not 
the  number  of  workmen,  or  the  use  of  ma- 
chinery, or  the  increased  output,  but  it  is  the 
division  of  labor.  Any  establishment  in  which 
a  number  of  pereons  eooperate  by  corueevtive 
procemes  in  the  production  of  an  article  may 
be  called  a  factory. 

Derelopment  of  the  Factory  STStem.  The 
factory  system  did  not  suddenly  spring  up, 
fully  developed,  but  it  grew  by  degrees.  It 
arose  about  the  middle  of  the  eighteenth  cen- 
tury, when  new  inventions  were  beginning  to 
take  the  place  of  hand  labor — about  the  time 
that  Ark  Wright's  and  Hai^reaves'  spinning 
jennies,  Cartwright's  power  loom  and  other  in- 
ventions revolutionized  the  manufacture  of 
cotton  goods.  The  introduction  of  automatic 
machinery  was  accompanied  by  the  persecu- 
tion which  all  pioneers  must  face;  many  in- 
ventors, a  few  now  famous  and  many  lost  in 
obscurity,  spent  years  in  perfecting  machines 
only  to  have  them  destroyed  by  mobs.    Some 


people  thoiiKht  tluit  iiiaohmiTy  wag  the  work 
of  Satan,  and  others  thought  that  it  would 
throw  all  workmen  out  of  employment. 

These  two  tj'pes  of  opponents  could  not  stop 
the  growth  of  the  factory  system,  and  during 
the  nineteenth  century  its  development,  not 
only  in  Great  Britain  and  America,  but 
throughout  the  civiliied  world,  made  it  pos- 
sible for  the  inventor  to  protect  his  own  in- 
terests as  well  as  benefit  his  fellows.  The 
patent  system  stimulated  invention,  i'or  the 
man  of  ideas  could  then  be  sure  that  his 
neighbor  could  not  steal  his  plans  without 
punishment.  Inventiorta  were  soon  recorded  in 
all  brariches  of  industry. 

Besides  the  introduction  of  automatic  ma- 
chinery and  the  development  of  the  patent 
laws,  the  factory  system  owes  its  growth  to 
two  factors — the  use  of  steam  as  motive  power 
and  the  development  of  transportation  facil- 
ities. At  first  all  machinery  was  driven  by 
water  power.  This  meant  that  a  factory  had 
to  be  placed  at  some  spot  where  there  wu 
sufficient  water  power,  regardless  of  location 
with  reference  to  the  markets  or  labor  sup- 
ply. When,  however,  steam  power  became 
availi^Ie,  the  factory  owner  could  locate  his 
plant  wherever  the  supply  of  workmen  and 
the  demand  for  his  products  seemed  to  make 
a  factory  most  desirable. 

Even  with  this  restriction  on  location  re- 
moved, the  factory  system  could  not  have 
reached  its  greatest  development  with  the  slow 
and  costly  methods  of  transportation  used  in 
the  eighteenth  century.  The  use  of  steam 
power  in  manufacturing  freed  the  manufac- 
turer from  the  restriction  of  location,  but  the 
application  of  steam  to  railroads  and  ships  did 
more,  for  wherever  he  might  be,  it  opened  to 
him  the  markets  of  the  world.  To  be  sure, 
nations  sometimes  restrict  markets  by  impoa- 
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ing  tariffs,  or  even  by  going  to  war,  but  under 
normal  conditions  the  manufacturer  in  any 
country  may  compete  wherever  it  pleases  him 
to  do  so. 

Benefits  and  Evils  of  the  Factory  S3r8tem. 
The  benefits  of  the  factory  S3rstem  have  been 
enormous.  The  old  argument  that  the  intro- 
duction of  machinery  would  be  followed  by 
lack  of  woric  and  poverty  has  long  since  been 
disproved.  It  is  now  admitted  that  the  fac- 
tory S3rstem  merely  diverts  labor  to  the  most 
profitable  channels.  A  factory-made  shoe,  fin- 
ished in  twenty  minutes,  will  wear  as  well  as 
a  hand-made  shoe  which  the  individual  shoe- 
maker makes  in  one  day.  A  factory-made 
watch,  finished  in  a  few  hours,  keeps  as  good 
time  as  a  Swiss  hand-made  watch  finished  in 
nearly  as  many  weeks.  The  Swiss  watchmaker, 
moreover,  gave  the  best  years  of  his  life  to 
an  apprenticeship  which  is  no  longer  neces- 
sary. As  a  general  rule  the  division  of  labor 
has  resulted  in  a  vast  improvement  in  the 
quality  of  the  article,  in  a  great  saving  of 
time,  and  consequently,  in  a  reduction  in  the 
cost  of  manufacture.  Lower  cost  means  lower 
prices,  which  in  turn  have  increased  the  de- 
mand for  labor,  and  the  increased  demand 
for  labor  has  been  followed  by  higher  wages 
and  a  higher  standard  of  living.  While  there 
are  sections  or  industries  in  which  these  facts 
may  not  always  be  apparent,  they  cannot  be 
questioned  if  the  effect  upon  the  civilized  world 
is  considered  as  a  whole. 

That  the  factory  system  has  its  evils  is  also 
true,  but  their  importance  is  easily  exagger- 
ated. Women  and  children  have  doubtless 
been  employed  in  greater  numbers  under  the 
factory  system  than  ever  before;  but  their  em- 
ployment did  not  begin  with  the  factory,  and 
in  many  respects  the  conditions  of  work  are 
better  in  the  factory  than  outside  of  it.  Un- 
sanitary conditions  do  exist  in  some  factories, 
but  they  are  not  to  be  compared  with  the 
wretchedness  of  sweat-shops  or  tenement 
homes.  It  is  true  that  by  regulating  the  speed 
of  machinery  the  work-pace  may  be  forced 
so  that  the  factory  wears  out  the  workman 
at  a  comparatively  early  age — perhaps  forty- 
five  or  fifty  years  is  the  average  in  most  trades 
— but  on  the  other  hand  the  factory  provides 
better  pay  and  shorter  hours  of  work.  It  has 
made  possible  a  higher  standard  of  living,  un- 
der which  the  laborer  has  more  time  for  recre- 
ation and  self-improvement.  In  some  respects 
minute  division  of  labor  permits  the  use 
'ower  order  of  intelligence,  since  the  work- 


man need  understand  only  one  step  in  a  com- 
pUcated  process;  but,  on  the  other  hand,  by 
associating  with  other  workmen  the  individ- 
ual acquires  new  ideas  and  a  broader  outlook 
on  life. 

No  further  evidence  of  these  facts  is  needed 
than  the  success  of  labor  organisations  in 
securing  better  woridng  conditions  for  their 
members  and  their  constant  struggles  for  still 
higher  standards.  Perhaps  the  most  conspicu- 
ous result  of  the  factory  S3rstem  has  been  the 
widening  gulf  between  labor  and  capital;  at 
one  extreme  are  the  powerful  labof  organisa- 
tions, at  the  other  extreme  are  the  great 
combinations  of  capital  in  production. 

Helmted  Subjects.  The  reader  is  referred  to 
the  following  articles  in  these  volumes : 

Invention  Labor  Organizations 

Labor,  Division  of  Patent 

Labor  Legislation  Trusts 

FAHRENHEIT,  /oA'ren  A tte,  Gabriel  Daniel 
(1686-1736),  a  German  scientist,  ranking  hi^ 
in  the  realm  of  physics  and  famous  as  the  in- 
ventor of  the  thermometer  scale  that  bears 
his  name.  He  was  bom  in  Danxig,  Germany, 
but  lived  for  some  years  in  Holland  and  Eng- 
land, making  his  living  by  the  manufacture  of 
meteorological  instruments.  He  was  the  first 
to  employ  mercury  instead  of  alcohol  in  ther- 
mometer tubes,  thus  greatly  adding  to  the 
accuracy  of  the  instrument.  He  was  elected 
a  member  of  the  Royal  Society  of  London  in 
1724.    See  Thermometer. 

FAIENCE,  jayahNs',  a  soft-bodied,  glased 
pottery  first  mkde  by  the  Italians  at  Faenxa, 
from  which  it  received  its  name.  The  French 
learned  the  method  and  improved  upon  it, 
until  a  veiy  beautiful  ware  was  produced  in 
the  sixteenth,  seventeenth  and  eighteenth  cen- 
turies. It  became  very  popular,  and  during  the 
wars  of  the  reign  of  Louis  XIV,  when  all  silver- 
ware was  being  sent  to  the  mint,  faience  sets 
were  made  for  the  royal  palace  and  the  nobles 
at  court.  Josiah  Wedgwood,  whose  wares  are 
now  so  famous,  started  a  faience  factory  in 
England  in  1763.  The  Rookwood  pottery, 
made  in  Cincinnati,  0.,  is  faience  of  a  high 
order;  its  decoration  is  unusually  beautiful. 
See  Wedgwood  Ware;  Rookwood  Pottbet. 

FAINT'ING,  or  SYNCOPE,  8yng'kope,  is 
loss  of  consciousness  and  of  power  to  move 
and  to  feel.  The  face  of  a  fainting  person 
becomes  pale,  the  breathing  process  is  for  the 
time  being  suspended,  and  the  pulse  at  the 
wnst  ceases  to  beat.  There  is  such  comi^ete 
loss   of  muscular  power  that  a  penoQ  who 
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fftinta  while  standiiiK  always  falls  to  the  ground. 
Fiinting  ia  caused  by  the  temporary  checking 
of  the  action  of  the  heart,  aa  a  result'  of  which 
too  little  blood  is  sent  to  the  bmin.  This 
failure  of  the  heart  to  act  may  be  due  to  a 
VMJety  of  cauaes— exhaustion,  loss  of  blood, 
pain,  fri^t,  excessive  grief,  shock,  etc.  It  is 
sometimes  a  result  of  o^anic  heart  trouble, 
and  it  may  occur  with  other  diseases. 

Id  all  cases  of  fainting  the  patient  should 
be  placed  on  his  back,  with  the  bead  and  chest 
lower  than  the  rest  of  the  body,  so  the  blood 
may  Sow  more  easily  to  the  brain.  The  cloth- 
ing should  be  loosened  to  permit  freedom  of 
breathing  and  of  circulation.  Cold  water  may 
be  thrown  on  the  face  to  stimulate  the  nerves 
which  hasten  the  action  of  the  heart,  but  in 
ease  of  a  protracted  faint  it  is  often  necessary 
to  administer  stimulants  hypodermically.  Such 
cases  require  a  physician.  w.aj, 

?AIB,  /are.  It  is  so  easy  nowadays  to  visit 
the  grocery  store  or  telephone  to  the  grocer, 
that  we  foiset  that  our  ancestors — perhaps  our 
very  fathers  and  grandfathers — had  to  purchase 
months'  or  even  a  year's  supply  of  provisions 
at  one  time.  Until  the  railroad  and  the  steam- 
boat began  to  serve  the  world  it  was  impos- 
sible to  distribute  the  products  of  all  the 
industries  as  they  are  distributed  to-day,  in  a 
continuous  flow  from  producer  to  consumer. 
Thus  it  was  that  back  in  the  days  of  the 
Roman  Empire  men  began  to  hold  fairs,  peri- 
odical gatherings  of  merchants  to  which  the 
people  could  come  to  collect  supplies.  As  time 
went  on  the  importance  of  fairs  increased  and 
during  the  Middle  Ages  thousands  of  them 
were  chartered.  Often  such  charters  were 
granted  to  churches  or  to  monasteries,  and 
the  fails  were  held  on  religious  festivals. 

Fairs  to-day  are  of  many  sorts.  In  America 
the  most  common  is  the  agricultural  fair,  dis- 
cussed in  the  article  Expositions,  Industrial. 
Church  fain,  or  baiaars,  are  obviously  sur- 
vivals of  the  medieval  fair,  and  so,  too,  is  the 
ktTirM  (the  word  means  ehureh  mass)  of  Hol- 
land and  Brittany.  In  Europe  there  are  a 
number  of  great  fails  which  still  maintain  their 
medieval  character.  The  annual  gathering  at 
Nishni  Novgorod  in  Russia  draws  merchants 
and  purchasers  from  all  Europe  and  Western 

FAIK'BAHKS,  the  largest  city  of  Alaska. 
It  is  the  seat  of  the  Fourth  Judicial  District, 
which  comprises  all  the  interior  of  the  terri- 
tory, and  is  situated  just  half  way  between 
the    north    and    south    coasts.     It  is  on  the 
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Tanana  River,  a  branch  of  the  Yukon,  and 
during  the  five  open  months  of  summer  has 
steamboat  connectioD  with  Saint  Michaels, 
near  the  mouth  of  the  Yukon,  and  with  Daw- 
son and  other  points  on  the  Upper  Yukon.  In 
the  past  the  approach  by  land  has  been  by 
stage  from  Valdei,  on  the  south  coast,  but 
Fairbanks,  as  shown  by  the  special  map  in 
the  article  Alaska,  is  now  on  the  route  of  the 
new  government  railroad,  471  miles  north  of 
Seward.  An  older  railroad  runs  from  Fair- 
banks forty-Sve  miles  into  the  gold  fields,  and 
it  is  probable  that  the  government  will  some 
day  extend  its  system  to  the  Yukon.  In  spite 
of  its  isolation  and  its  small  population  (3,541 
in  1916),  Fairbanks  has  electric  lights,  tele- 
phones and  the  telegraph,  a  central  steam- 
heating  plant  and  other  modem  conveniences. 

FAIBBAHXS,  Chasles  Wabsen  (1852-  }, 
an  American  lawyer,  former  Senator,  and  for 
one  four-year  term  Vice-President  of  the 
United  States.  He  was  bom  near  Unionville 
Center,  Ohio,  of  which  state  his  father  was  one 
of    the  pioneers.  _ 

The  son  received 
his  early  educa- 
tion in  the  com- 
mon schools,  and 
was  graduated 
from  Ohio  Wes- 
leyan  University 
in  1873.  He  was 
admitted  to  the 
bar  in  1S74  and 
removed  to  In- 
dianapolis the 
same  year. 
1896  he  was  d 
gate-at-Iarge  to  the  Repubhcan  national  con- 
vention in  Saint  Louis,  and  was  appointed  a 
member  of  the  Urn  ted  States  and  Bnt- 
ish  Joint  High  Comnussion  which  met  m  1898 
in  Quebec  to  adjust  the  Canadian  questions 
relating  to  the  Alaska  seal  ttshenes 

Fairbanks  was  elected  to  the  Umted  States 
Senate  in  1897  and  was  reelected  at  the  expira- 
tion of  his  term.  In  1904  he  was  elected  Vice- 
President  of  the  United  States  on  the  ticket 
with  Theodore  Roosevelt;  at  the  close  of  his 
official  term  of  office  he  made  a  tour  of  the 
world.  In  1916  he  received  the  complimentary 
vote  of  his  stat«  in  the  Republican  national 
convention  for  the  office  of  President  of  the 
United  States,  and  was  nominated  for  the  Vice- 
Presidency  on  the  ticket  which  was  headed  by 
Charles  Evans  Hughes. 
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..AlBIES,  jnir'i!.  In  .lamps  M.  Barrie's 
charming  play  of  Peter  Pan,  when  Peter  ad- 
vances to  the  footlights  and  saya  appealingly, 
"Do  you  believe  in  fairies?"  grown  people  as 
well  as  children  cry,  "Yesl  YesI"  and  mean  it, 
too.  For  the  moment  they  do  believe  in  fai- 
ries— the  little  beings  aic  too  beautiful,  too 
delightful  not  to  be  real.  To  children  at  cer- 
tain stages  of  their  experience  they  are  the 
most  enticing,  the  moat  important  inhabitants 
of  the  earth.  Every  flower  cup  may  be  a 
fairy's  bedroom;  every  mushroom  is  a  fairy's 
dining-table.  The  gauiy-winged  butterflies  are 
the  fairies'  airships,  and  very  often  in  the 
woods  and  fields  of  a  summer's  morning  may 
be  seen  the  rings  where  their  tiny  teet  have 
danced  all  night.  True,  the  most  watchful 
child  has  never  caught  a  glimpse  of  one,  but 
almost  eveiy  child  has  felt  many  a  time  that 
he  might  have  seen  one  had  he  turned  about 
just  a  little  more  quickly.  As  the  little  girl  in 
the  song  says: 

I  know  whenever  fairies  pass. 
Because  they  IlKhtly  bend  the  erase; 
I  never  see  them,  so  I  think. 
Thef  must  ko  by  Just  when  I  wink. 

Fairies  do  not  like  the  cold,  eo  they  are  not  to 
be  found  in  the  fields  in  the  winter,  but  there 
is  one  place  where  they  can  always  be  found, 
and  ready  indeed  are  they  at  all  times  to 
come  out  and  play  with  the  delighted  children. 
From  between  the  covers  of  the  favorite  fairy- 
tale book  they  glide,  and  with  a  wave  of  their 
wands  carry  the  children  with  them  to  won- 
.derful  countries  "that  never  were  on  land  or 
sea."  There  is  Cinderella's  fairy  godmother — 
she  does  not  look  much  like  a  fairy,  but  what 
a  powerful  one  she  is,  with  her  wand  that  can 
turn  pumpkins  into  chariotsl  And  Jack's 
fairy  that  he  met  at  the  top  of  the  beanstalk — 
the  beautiful  lady  with  the  star-tipped  wand — 
what  could  he  ever  have  done  without  her 
advice?  Sometimes  the  fairies  in  these  won- 
''«rful  tales  carry  away  a  child  from  ita  wicked 


purenta  and  bring  it  up  happily  among  thpm- 
selves;  sometimes  they  bear  away  to  their 
fairy  home  some  man  who  deserves  punisfa- 
ment,  and  there  make  his  lite  a  burden  to 
him ;  or  they  make  it  possible  for  a  poor  little 
girl  who  is  out  tending  the  goats,  and  never 
has  enough  to  eat,  to  spread  for  herself  each 
day  a  fairy  table  with  ever>-thing  on  it  that 
she  likes  the  most.  One  thing  may  be  de- 
pended on — the  true  fairies  are  always  found 
assisting  the  good  people,  and  no  one  who  is 
cruel  or  cross  or  greedy  ever  need  look  for 
any  help  from  them.  If  the  moral  of  these 
tales  be  very  obvious,  the  children  do  not 
mind;  that  is  the  way,  it  seems  to  them,  that 
the  world  should  be  managed. 

Fairies  may  be  of  almost  any  sice  or  ap- 
pearance; indeed,  they  can  look  like  anything 
they  choose,  changing  between  one  moment 
and  the  next.  A  favorite  device  of  a  fairy 
who  wants  to  find  out  about  the  worthiness  or 
unworthineas  of  a  person  is  to  appear  as  a 
poor  old  woman  seeking  aid,  and  then,  when 
she  has  found  out  all  she  wants  to  know,  to 
throw  ofl  her  disguise.  The  Irish,  who  seem 
to  know  the  most  about  fairies,  declare  that 
they  prefer  to  appear  as  tiny  men  and  women, 
the  men  in  gay  attire  of— 


the  little  ladies  in  gauzy  gowns  and  bonnets 
made  of  flower  petals.  Long  after  children 
have  ceased  to  believe  that  there  actually  are 
fairies  they  love  to  read  of  their  marvelous 
doings  and  to  satisfy  their  inborn  sense  of 
justice  by  gloating  over  the  way  the  fairiea 
always  reward  the  good  and  punish  the  evil . 
in  the  end. 

Should  Fairy  Tales  Be  Told?  There  are 
people  who  do  not  believe  in  telling  fairy 
stones  to  children,  but  the  wei^t  of  opinion 
is  all  in  the  other  direction.  Educators  hold 
that,  besides  giving  pleasure,  such  stories  pei^ 
form  a  real  service  ii 
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lion;  that  they  are  the  natural  mental  food 
of  children  or  of  older  people  in  an  earlier 
stage  of  development  is  shown  by  the  way 
they  have  been  built  up. 

Many  of  them  are  not  artificial  products, 
invented  and  written  out  at  a  sitting,  but 
gradual  growths  which  have  been  handed  down 
for  centuries  by  word  of  mouth.  It  seems  as 
if  people  had  the  feeling  that  a  certain  ele- 
ment of  wonder  was  necessary  in  the  world, 
and  knew  no  other  way  to  introduce  it.  A 
message  must  be  carried  instantaneously  from 
one  kingdom  to  another;  a  prince  must  arrive 
at  his  realm,  many  miles  away,  before  an 
hour  has  passed  or  he  will  lose  his  sovereignty 
— and  how  could  these  things  be  accomplished 
except  through  the  aid  of  fairies?  To-day 
the  message  could  be  sent  by  wireless  telegra- 
phy or  by  the  telephone;  the  prince  could 
board  an  express  train  or  soar  through  the 
air  in  an  aeroplane  almost  as  swiftly  as  ever 
a  fairy  could  carry  him.  Far  more  marvelous 
things  than  the  most  ingenious  fairy  chronicler 
ever  conceived  of  happen  every  day,  and  are 
scarcely  thought  of;  and  a  present-day  num- 
ber of  a  journal  of  science  or  invention  would 
have  seemed  more  fantastic  to  the  reader  of 
a  century  ago  than  do  the  tales  of  Grimm 
or  of  Andersen  to-day. 

The  **Grown-up"  Phase  of  Fairy  Lore.  Time 
was  when  sedate  grown  people  believed  in  the 
"little  folk,"  as  the  fairies  were  affectionately 
called,  for  without  them  they  could  not  account 
for  much  that  they  saw  in  the  world.  Know- 
ing little  of  science  or  of  the  laws  of  nature, 
they  had  to  introduce  supernatural  agencies. 
If  the  cream  turned  sour  over  night,  or  if 
the  butter  would  not  "come,"  the  housewife 
had  offended  the  fairies,  and  they  were  taking 
their  revenge;  if  a  child  sickened  suddenly 
and  died,  the  evil  fairies  were  to  blame.  Grad- 
ually, as  education  spread,  these  beliefs  passed 
away,  but  the  delight  of  children  in  fairy  tales 
had  become  evident,  and  people  continued  to 
tell  them  and  to  write  them  for  that  reason. 
Some  of  those  which  are  read  and  loved  to- 
day, as  Cinderella,  for  instance,  were  written 
far  back  in  the  time  when  a  belief  in  fairies 
was  widespread. 

Even  to-day  in  most  countries  there  are 
those  among  the  peasant  classes  who  cling  to 
their  belief  in  fairies  or  kindred  beings.  For 
the  fairies  are  not  the  only  class  of  sprites 
that  figure  in  folklore.  There  are  the  dwarfs, 
or  gnomes,  clever,  malicious  little  creatures 
that  live  underground  and  guard  the  jewels 
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and  metals  there  hidden;  there  are  the  iroUa, 
little  old  men  who  live  in  the  hills  and  steal 
forth  to  carry  away  children  and  valuable  prop- 
erty; and  the  nixies,  or  water-sprites,  who  love 
to  entice  men  into  their  caves  in  the  sea.  The 
famous  Lorelei  (which  see)  was  one  of  these. 
Nations  differ,  too,  in  their  ideas  concerning 
fairies,  those  of  Russia,  for  instance,  being  very 
different  from  the  English  fairies.  Of  these  lat- 
ter Shakespeare  gives  most  charming  pictures 
in  his  Midsummer  Night's  Dream.  p«j.c. 

FAIR 'MONT,  W.  Va.,  noted  as  a  coal-min- 
ing center,  is  the  county  seat  of  Marion 
County.  It  is  situated  in  the  northern  part  of 
the  state,  at  the  head  of  navigation  on  the 
Monongahela  River.  Morgantown  is  twenty- 
five  miles  northeast,  and  Wheeling  is  eighty 
miles  northwest.  The  Baltimore  &  Ohio  Rail- 
way, constructed  to  the  city  in  1852,  and  the 
Monongahela  Railway,  built  to  this  point  in 
1915,  afford  railroad  transportation,  and  inter- 
urban  lines  connect  with  cities  north,  west  and 
south.  The  city's  population,  largely  American, 
was  estimated  to  be  15,506  in  1916,  by  Federal 
estimate;  the  census  for  1910  gave  a  popula- 
tion of  9,711. 

Fairmont  occupies  both  banks  of  the  river, 
the  opposite  sections  being  connected  by  a  steel 
suspension  bridge.  The  coal  industry  leads  in 
its  commercial  activities,  but  the  trade  in  glass 
products  is  also  important  and  foundries,  plan- 
ing mills,  machine  shops,  flour  mills,  cigar  fac- 
tories and  pottery  works  are  included  in  the 
city's  industrial  plants. 

The  most  notable  buildings  are  the  Federal 
building,  erected  in  1914  at  a  cost  of  $125,000; 
the  Marion  County  courthouse,  erected  in  1895 
at  a  cost  exceeding  $350,000;  the  $350,000  Wat- 
son building,  erected  in  1910,  and  the  high 
school  building.  Fairmont  is  the  seat  of  the 
state  normal  school,  which,  with  a  business 
college  and  public  library,  supplements  the 
public  school  system.  The  city  has  two  hos- 
pitals; one,  exclusively  for  miners,  is  main- 
tained by  the  state. 

In  1819  the  site  of  Fairmont  was  laid  out 
as  Middle  town,  and  in  1842  Middletown  be- 
came the  county  seat  of  the  newly-established 
Marion  County.  Two  years  later  its  name  was 
changed  to  Fairmont. 

FAIR  OAKS,  Battle  of,  also  known  as  the 
Battle  of  Seven  Pines,  was  an  engagement  of 
the  War  of  Secession,  fought  during  McClel- 
lan's  Peninsular  Campaign  on  May  31  and 
June  1,  1862.  Fair  Oaks  was  a  station  on  the 
Richmond  &  York  Railroad,  seven  miles 
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of  Richrooiid,  and  Seven  Pinee  the  name  of  a 
tavem  oa  the  battlefield.  In  the  bftttle  &bout 
42,000  Federals  uoder  McClellan  engaged  an 
equal  force  of  Confederate*  under  Joaejdi  E. 
Johnston  and  G.  W.  Smith.  After  the  battle 
of  WilliamsbuTg,  which  occurred  on  May  6, 
Johnston  began  a  slow  retreat  toward  Rich' 
mond.  McClellan,  who  was  following  him, 
threw  his  left  wing,  under  Heintcelman  and 
Keyea,  acroaa  the  Chickahominy. 

On  the  morning  of  May  31  Johnston  sent  a 
Confederate  force  to  attack  this  wing,  and  only 
the  arrival  of  reenforcements  under  Sumner 
saved  the  Federals  from  a  serious  defeat.  TIm 
Confederates  were  then  driven  back  with  heavy 
losses,  Johnston  himself  being  among  the 
wounded,  and  General  Smith  tsJcing  chief  com- 
mand. On  the  following  day,  after  the  Fed- 
eral left  had  repulsed  an  attack  by  Longstreet, 
General  Robert  K.  Lee  superseded  Smith,  and 
on  the  night  of  June  2  the  Confederates  with- 
drew to  Richmond.  The  total  Federal  loss 
wae  about  fi,000,  and  that  of  the  Confederates, 
about  5,200. 

FAITH  CUBE.  This  term,  also  known  as 
mental  healing  and  peycho-therapeutics,  refer? 
to  the  recogniied  influence  of  the  mental  atti- 
tude upon  the  bodily  processes.  The  normal 
functioning  of  the  processes  of  digestitm,  res- 
piration and  circulation,  and  that  of  all  the 
complex  chemical  processes  which  determine 
energy  and  well-being,  are  peculiarly  dependent 
upon  the  proper  action  of  the  nervous  system; 
this  last,  ia  turn,  is  most  intimately  bound  up 
with  the  attitudes  of  mind — hope,  fear,  appre- 
hension, despondency,  worry,  attention  to  symp- 
toms (pains).  In  addition,  this  mental  factor  is 
peculiarly  prominent  in  certain  forms  of  ail- 
ment known  as  functional  nervous  disorders. 
The  disappearance  of  symptoms  under  strong 
mental  stimulation  is  thus  explained.  The 
disorder  known  as  hysteria  provides  the  most 
favorable  culture-bed  for  such  effects.  Hysteri- 
cal symptoms  are  not  the  products  of  sham- 
ming, but  of  an  exceptional  suggestibility;  im- 
pediments, in  the  form  of  conviction  that  mus- 
cles cannot  be  controlled,  induce  paralysis. 
The  sight  of  disorder,  as  of  twitching  or  con- 
vulsions, induces  the  same  symptoms  in  the 
hysterical;  nervous  disorders  may  thus  spread 
by  contagion. 

On  the  basis  of  such  observation  it  follows 
that  a  strong  belief  in  the  power  of  a  religious 
many,  the  laying  on  of  hands,  prayer,  the 
L.a  shrine,  the  touch  of  a  relic,  may 
■"ous    impediments   to    health    and 


prepare  the  way  for  a  prompt  or  {(radual  im- 
provement and  cure.  This  influence  may  be 
traced  in  the  history  of  miraculous  cures  bom 
ancient  times.  ij. 

Relating  M  VailvBs  Bcllsts.    Tbe  artldss  oa 
the  lollowlng  topics,  while  not  bearlns  on  Fattli 
Cure,  are  of  loterest  In  this  connection. 
Alchemy  Palrolatry 

Aatrolocy  Phrenolosy 

Clairvoyance  Psychical  Research 

Conjuring  Psycho- Analysis 

Demonolosy  Physiognomy 

DlvlnatloD  Spiritualism 

Hypnotism  Bucgestlon 

ukglc  Superstition 

Medium  Telepathy 

Uesmerlam  Theosophy 

Mind  SeadluK  Trance 

Necromancy  Witchcraft 

Occult 

FAKIB,  fa  keer' .  Because  of  the  resemblance 
between  the  word  /ofctr,  which  comes  from  an 
Arabic  word  meaning  to  be  poor,  and  the  slang 
word  faker,  which  is  probably  from  an  old 
English  word  meaning  to  deceive,  most  peo- 
ple have  the  erroneous  impression  that  all 
fakirs  are  dishonest.  India  is  the  home  of 
takira.  There,  some  of  them  are  ascetics  »*o 
live  in  communities  and  are  very  devout  Mo- 
hammedans; others  are  wandering  beggars  who 
torture  themselves  in  all  sorts  of  ingenious 
ways,  either  from  sincerely  ascetic  motives  or 
to  convince  the  people  of  their  hdiness;  still 
others  are  jugglers  and  sleight-of-hand  per- 
formers, said  to  be  the  cleverest  in  the  worid. 
The  first  class  probably  constitutes  the  ma- 

FALCON,  faw'k'n,  or  /atff'Jc'n,  a  strong, 
graceful,  powerful  hawk,  at  one  time  widely 
used  in  bunting  game.  Its  claws  are  sharp 
and  hooked,  its  short,  stout  legs  are  heavily 
feathered,  and  its  curved  beak  is  armed  with 
a  sharp  hook. 
The  peregrine 
falcon,  known  in 
America  as  duck 
hawk,  is  the  one 
preferred  for 
hunting.  Its  up- 
per parts  are 
slate  colored,  the 


with  dark  slat« 
or  black,  except- 
ing the  upper 
part  of  the  breast. 
The  female  pere- 
grine is  most  val- '  THB  FAliCON 
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ued  because  she  is  so  fierce,  quick  and  perfect 
at  the  work  of  catching  game.  She  is  about 
seventeen  inches  long,  with  a  forty-two-inch 
spread  of  wing.  Falcons  inhabit  wild  places 
and  prey  on  grouse,  ducks,  pigeons,  rabbits, 
etc.  They  usually  build  their  nests  on  high 
ledges  of  rock.  Other  American  true  falcons 
are  the  pigeon-hawk  and  the  sparrow-hawk. 

Falconry  or  Hawking,  an  amusement  of 
Oriental  origin,  is  the  pursuit  of  game  by 
means  of  trained  falcons  or  hawks.  The  fal- 
coa"^  are  taken  to  the  field  hooded  and  leashed, 
carried  on  the  shoulder  or  wrist  of  the  trainer 
or  master,  and  when  the  game  is  seen  the 
bird  is  unhooded  and  loosed.  Having  been 
trained,  it  catches  the  prey  and,  instead  of  de- 
vouring it,  brings  it  to  the  master.  Falconry 
was  a  favorite  sport  of  princes,  nobles  and 
ladies  in  the  Middle  Ages,  but  in  England  it 
declined  in  the  seventeenth  century  with 
changes  in  agricultural  conditions  and  the  in- 
troduction of  firearms.  The  United  States  and 
Canada  are  well  adapted  to  falconry,  having 
the  greatest  variety  of  hawks  and  the  best 
opportunity  for  flying  them.  Several  clubs 
have  been  started  to  encourage  the  sport,  but 
it  does  not  give  promise  of  becoming  a  popular 
pastime. 

FALCONBRIDGE,  jawk'onhnj,  Sir  [Wil- 
liam] Glenholme  (1846-  ),  a  Canadian 
jurist,  since  1900  chief  justice  of  the  king's 
bench  of  the  supreme  court  of  Ontario.  Sir 
Glenholme  was  bom  at  Drummondsville, 
Ontario,  attended  school  at  Barrie  and  Toronto, 
and  in  1866  was  graduated  with  honors  from 
the  University  of  Toronto.  He  was  for  several 
years  a  teacher  of  modem  languages,  but  in 
1871  was  called  to  the  bar,  the  profession  in 
which  he  was  destined  to  rise  to  the  highest 
ranks.  In  1872  he  was  appointed  an  exiuniner  in 
his  alma  matei,  and  until  1881  was  also  regis- 
trar. From  1881  to  1896  he  was  a  senator  of 
the  university.  In  1887  he  was  appointed  u 
judge  of  the  queen's  (now  king's)  bench,  of 
Ontario,  and  since  19(X)  has  been  chief  justice. 
From  1896  to  1900  he  was  an  active  member 
of  the  commission  for  revising  the  statutes  of 
Ontario.  Sir  Glenholme  is  justly  regarded  as 
one  of  the  great  jurists  of  the  Dominion,  and 
is  also  kno^^'n  for  his  numerous  translations 
from  the  Latin,  Greek  and  German  poets. 
The  honor  of  knighthood  was  conferred  on 
him  in  1908.  q.h.l. 

FALCONER,  faw'k'ner,  Robert  Alexander 
(1867-  ),  a  Canadian  educator  and  clergy- 
man,  chosen   president   of   the   University    of 


Toronto  in  1907.  He  was  bom  at  Charlotte- 
town,  Prince  Edward  Island,  was  educated  at 
Queen's  Royal  College,  Trinidad,  British  West 
Indies,  and  later  studied  at  the  universities  of 
Ix>ndon,  .Edinburgh,  Leipzig  and  Berlin.  In 
1882  he  was  ordained  a  Presbyterian  clergy- 
man, and  thereafter,  until  1907,  he  was  in  tura 
an  instructor,  a  professor  and  principal  of  Pres- 
byterian College  at  Halifax.  In  1907,  the  year 
in  which  he  became  president  of  the  University 
of  Toronto,  he  was  also  appointed  to  the  joint 
committee  to  promote  a  union  of  the  Presby- 
terian, Congregational  and  Methodist  churches 
in  Canada.  Dr.  Falconer  is  the  author  of  The 
Truth  of  the  Apostolic  Gospel  and  numerous 
articles  on  New  Testament  subjects.  He  was 
created  Companion  of  the  Order  of  Saint 
Michael  and  Saint  George  (C.  M.  G.)  in  1911. 

FALCONIO ,  ial  ko '  nyo,  Diomedb  ( 1842-1917) , 
an  American  Roman  Catholic  cardinal,  bom 
at  Pescocostanso,  Italy.  After  finishing  his 
novitiate  in  the  Franciscan  Order  in  1865  he 
emigrated  to  America  at  the  age  of  twenty  and 
became  a  naturalized  citizen,  this  fact  enti- 
tling him  to  recognition  as  an  American  by 
the  Roman  Catholic  Church.  He  was  ordained 
priest  in  Buffalo  in  1866  and  in  the  same  year 
became  professor  of  philosophy  at  Saint  Bona- 
venture's  College,  Allegany,  N.  Y.  From  1872 
to  1882  he  was  administrator  of  the  cathedral  at 
Harbor  Grace,  Newfoundland,  but  retumed  to 
Italy  in  1883  and  held  various  high  positions 
in  the  Church,  including  the  archbishopric  of 
Matera.  He  ser\'ed  as  apostolic  delegate  to 
Canada  from  1899  to  1902,  and  was  then  trans- 
ferred to  Washington  in  a  similar  capacity. 
On  October  28,  1911,  he  was  elevated  to  the 
cardinalate,  being  one  of  three  American  car- 
dinals appointed  at  that  time  by  the  Pope,  the 
others  being  John  Murphy  Farley  and  William 
Henry  O'Connell.  He  is  the  author  of  a  vol- 
ume of  Pastoral  Letters. 

FALKLAND,  jawk'land,  ISLANDS.  The 
southemmost  unit  in  the  British  Empire  is 
the  crown  colony  of  Falkland  Islands,  which 
includes  the  islands  proper,  a  rocky  group  300 
miles  east  of  the  Strait  of  Magellan;  South 
Georgia  and  the  Sandwich  Islands,  1,000  miles 
farther  cast;  and  Graham  Land,  a  part  of  the 
Antarctic  continent,  with  the  neighboring  South 
Orkney  and  South  Shetland  islands.  The  chief 
industry  of  the  3,000  people  in  the  Falklands 
is  sheep-raising.  South  Georgia  has  a  whal- 
ing settlement,  the  Shetlands  have  seal  fish- 
eries, and  the  Orkneys  and  Graham  Land  are 
the  sites  of  Argentine  meteorological  stations. 
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or  the  6^  square  miles  in  the  Falkland 
group,  3,000  are  in  East  Falkland,  which  con- 
tains the  capital,  Stanley;  2,300  square  miles 
are  in  West  Falkland,  and  the  remaining  2,200 
are  divided  among  a  hundred  smaller  islands. 
South    Georgia    contains    about    1,000    square 
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miles;  the  South  Shetlands,  nearly  900,  and  the 
South  Orkneys,  about  800.  The  Falklands  were 
discovered  by  the  English  Captain  Davis  in 
1592,  and  have  since  been  occupied  by  France, 
Spain,  England  and  the  republic  of -Buenos 
Aires.  They  have  been  an  undisputed  British 
colony  since  1833. 

FALLACY,  lafasi.  When  a  father  says, 
"I  succeeded  in  getting  through  hfe  with  only 
an  ordinary  education,  and  therefore  my  chil- 
dren dont  need  anything  better,"  he  is  guilty 
of  a  fallacy.  This  word  qomea  from  the  Latin 
verb  meaning  to  deceive,  and  is  the  name  given 
in  logic  to  a  blunder  in  reasoning,  whether 
deliberate  or  unintentional,  that  leads  to  a 
wrong  conclusion.    See  Looic. 

FALLIAKSS,  jalyair',  Cl^mbnt  Abmand 
(1841-  ),  a  French  politician,  statesman 
and  eighth  president  of  the  French  Republic, 
was  bom  of  peasant  ancestry  in  M^EJn  in  the 
department  of  Lot-er-Garonne.  He  received 
bis  education  in  Paris,  studied  law  and  soon 
became  conspicuous  as  a  speaker  and  debater. 
In  1868  he  entered  political  life  and  in  1876 
was  elected  as  a  Republican  to  the  Chamber 
of  Deputies.  He  was  appoint^  an  under- 
secretary in  the  Department  of  the  Interior  in 
1880  and  became  Minister  of  the  Interior  in 
1882,  subsequently  becoming  Minister  of  Pub- 
lic Instruction  under  Ferry.  In  1890  he  was 
elected  Senator  from  Lot-et-Garonnc,  and  in 
1809  became  president  of  the  senatorial  body, 
being  elected  eight  successive  times.  The 
Socialists  and  Radical  Republicans  elected  him 
u  President  of  the  Republic  in  1906  to  suc- 
ceed Loubet,  and  he  assumed  office  on  Febru- 
-uy  18  of  that  year. 
■|B|CBUBe    of    his    democratic    ideas    he    was 

^^r  with  the  maaeea  throughout  his  career 
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and  evinced  a  desire  to  give  the  laboring  ele- 
ment greater  recognition.  In  1913  M.  Poin- 
care  succeeded  him  as  President  of  the  repub- 
lic, and  he  retired  to  his  estate  at  Ixiupillon 
in  Southern  France. 

FALLIHO  BODIES.  From  the  time  of 
Aristotle  to  the  end  of  the  sixteenth  centuiy 
it  was  believed  that  if  two  bodies  of  unequal 
mass  were  dropped  from  the  same  height  at 
the  same  time,  the  heavier  body  would  reach 
the  earth  first.  An  Italian  named  Galileo,  who 
lived  during  the  latter  part  of  the  sixteenth 
and  through  the  first  half  of  the  seventeenth 
centutyi  was  the  first  man  to  disprove  this 
theory.  Others  had  questioned  and  disputed 
it,  but  Galileo  decided  to  prove  that  Aristotle 
was  wrong.  Accordingly,  about  the  year  1590, 
be  went  to  the  top  of  the  famous  leaning  tower 
of  Pisa  and  dropped  at  the  same  instant  a 
small  cannon  ball  and  a  large  one.  They 
reached  the  ground  at  nearly  the  same  in- 
stant,  so  he  came  to  the  conclusion  that  it 
was  the  resistance  of  the  air  that  made  fw 
difference  in  velocity  and  not  the  difference  in 
weight.  The  dispute  was  not  settled  finally 
until  after  the  invention  of  the  air  pump  in 
1060.  Then  it  was  shown  that  when  a  feather 
and  a  coin  were  dropped  simultsneoudy  in 
a  long  tube  from  which  all  the  air  bad  been 
pumped,  they  fell  side  by  side  and  reached 
the  bottom  at  the  same  instant.  ^ 

The  conclusion  was  then  established  that 
the  force  of  gravity,  which  is  the  force  that 
makes  bodies  fall  towards  the  earth,  acts  on 
all  bodies  alike,  regardless  of  their  shape,  site 
or  density.  Since  the  attraction  of  the  earth 
is  towards  its  center,  all  bodies  move  in  a 
direct  line  towards  that  point.  This  line  is 
exactly  perpendicular  to  the  surface   of  still 

The  first  law  of  falling  bodies  states  that, 
under  the  influence  of  gravity  alone,  all  bodies 
fall  with  equal  rapidity.  Actually,  because  of 
the  resistance  of  the  air,  bodies  fall  with  dif- 
ferent degrees  of  rapidity.  You  can  test  this 
resistance  of  the  air  for  yourself  by  taking,  for 
instance,  two  sheets  from  a  newspaper  and 
dropping  one  unfolded  and  one  crushed  into  a 
ball  from  a  second-  or  third-story  window.  Since 
both  pieces  of  paper  are  of  practically  the 
same  weight,  you  have  a  perfect  illustratiiw  of 
the  fact  that  it  is  difference  of  shape  and  not 
of  ADeight  that  causes  the  difference  in  velod^. 

There  are  three  things  to  be  ooDBidered  in 
studying  the  laws  of  falling  bodies.  One  is 
the  diatance  the  body  falls — the  sctual  Dumbo' 
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tt  feet  it  travels;  the  second  is  iu  veloeUv,  or  rote  of  speed;  and  Ibc 
third  ie  its  aeceleralion ;  for  a  body  does  not  travel  at  the  same  rate 
of  speed  throughout  its  fall.  The  longer  it  falls,  the  faster  it  travels; 
that  is,  its  velocity  increases  with  every  secoDd  that  it  falls.  It  has 
been  found  that  the  gain  in  speed  of  a  falling  body,  its  acceleration, 
in  other  words,  is  always  the  same  for  each  second.  The  motion  of  a 
falling  body  is  described,  therefore,  as  unijormlj/  tKceterated  motion. 
This  means  that  it  is  a  mathematically  exact  and  unvarying  motion, 
provided  the  object  is  acted  on  by  the  force  of  gravity  alone.  la 
disciUBing  the  laws  of  falling  bodies,  v  will  sometimes  be  used  to  repre- 
sent velocity,  a,  acceleration,  and  d,  the  distance  traveled. 

It  has  been  found  that  the  accrleration  imparted  to  a  falling  body 
is  about  thirty-two  feet  per  second ;  the  exact  number  is  32.16  feet. 
This  never  varies,  therefore  a  aiwaj's  stands  for  32.16.     The   velocity 
of  a  body  at  the  beginning  of  the  first  second  of  its  fall  is  0;  at  the 
end  of  the  first  second,  or  the  beginning  of  the  second  second,   its 
velocity  is  32.16  feet  per  second.     In  the  second  second,  therefore, 
without  taking  acceleration  into  account,  a  body  falls  at  the  rate  of 
32.16  feet  per  second,  the  i-elocity  at  the  beginning  of  the  second. 
To  get  the  total  velocity  at  the  end  of  the  second,  the  acceleration  must 
be  added;  therefore  the  velocity  at  the  end  of  the  second  is  64.32  feet 
per  second.    Let  ua,  then,  state  it  in  this  way:   the  velocity  of  a  falling 
body  at  the  end  of  a  given  second  is  always  the  velocity  at  the  begin- 
ning of  that  second,  plus  the  acceleration. 
At  the  end  ol  nrst  second  v  (0  +  32.16)  =i:.16  feet  per  second. 
At    the   end    of   second    second    u    <'32.ie-l-S2.1S)  =64.32  feet  per  aecond. 
At  the  end  of  third  second  v  (64.32  +  32.18)  =96.48  feet  per  necond. 
At  the  end  o[  fourth  second  v  (96.48  +  32.16)  =  128.64  feet  per  second. 

The  shorter  mathematical  formula  for  finding  the  velocity  of  a 
falling  body  at  the  end  of  any  given  second,  is  to  multiply  32.10  feet 
by  the  number  of  the  second.  The  result  obtained  would  be  the  same 
of  course,  as  that  obtained  above  by  addition. 

The  distance  traveled  in  a  given  second  may  be  found  from  the 
average  of  the  velocity  at  the  beginning  and  the  velocity  at  the  end 
of  the  second,  as  follows: 


In  the  llrst 


>nd  (J  =  — 


16,08  feet 


In  the  second  second  d  = 


In  the  third  s 


In  the  fourth  B< 


i)ndd^- 


96,4>1  +  128.64_ 


2.G6  feet 


By  adding  the  distance  traveled  in  each  separate  second  the  total 
distance  traveled  can  be  found.  In  three  seconds,  therefore  a  faihng 
body  travels  16,08+4824+80,40=144,72  feet.  Now,  144.72  may  also 
be  divided  up  in  this  way:  3X3X16,08.  The  total  distance  traveled 
in  four  seconds,  257.2S  feet,  may  be  divided  thus:  4X4X16.0S,  So  a 
shorter  mathematical  formula  has  been  worked  out  which  states  that 
the  distance  a  falling  body  trovelg  in  a  given  time  may  be  found  by 
multiplying  16,08  by  the  square  of  the  number  of  seconds.  This  nile 
you  can  prove  for  yourself  by  the  longer  formula  just  outlined. 

The  shorter  mathematical  formula  for  distance  per  second  is  stated 
in  this  way:     To  find  the  distance  a  body  falls  in  any  given  second, 
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multiply  the  distance  it  falls  the  first  second  by 
twice  the  number  of  Beconds,  minus  one.  The 
distance  a  body  falb  in  the  third  second  is 
(2X3— 1)X16.(«=80.40  feet;  in  the  fourth  eec- 
ood,  (2X4— l)X16.08=n2^.  This  tallies  ex- 
actly witli  the  results  obtained  in  the  longer 
formula  given  above.  See  Gbavitt;  Gbavita- 
noN.  CJI.M. 

FALL  LIHE.  When  the  headwaters  of  a 
river  are  in  a  rocl^  region  and  ita  lower 
course  is  through  softer  soil,  falls  or  rapids  will 
be  formed  where  it  passes  from  the  one  to  the 
other.  Where  the  coast  of  a  country  is  a  plain, 
as  it  is  in  much 
of  tbe  Atlantic 
region  of  the 
United  States  and 
Canada,  there 
will  be  a  sudden 
drop  in  the  bed 
of  each  river 
which  flows  into 
it  from  the  more 
mountainous  in- 
terior. Thus  the 
border  of  the 
coast  region  be- 
comes a  ]ali  line, 
or  line  of  falls. 
Both  because  of 
the  abundance  of 
water  power  and 
because  it  marks 

which  ships  can 
ascend  the  rivers 
from  the  ocean, 
the    toll    line    is  THE  PALL  LINE 

.,  ,  ..  _  ,  The  dots  repreaent  cities 
the  location  of  extending  (rom  Quebec  Can- 
many  important  These "itleS'^iI"!^  l^tm'^ 
cities.  The  most  by  comparlBon  with  political 
important     of  """" 

these  in  America  are  shown  on  the  accom- 
panying map. 

FALL  BITSB,  Mabb.,  one  of  the  largest  cot- 
ton-manufacturing cities  in  the  United  States, 
situated   in   Bristol    County,    in   the   extreme 
southeastern   section   of   the   state.     It   is   on 
Mount  Hope  Bay,  an  inlet  of   Narragansett 
Bay,  at  the  point  where  it  receives  the  waters 
of  the  Taunton  River.    Boston,  the  state  cap- 
ital,  is   forty-nine    miles   north;    Providence, 
H.  I^  is  ei^teen  miles  northwest.    Transporta- 
i  facilities  are  provided  by  the  New  York, 
laven  A  ^rtford  Railway,  by  extensive 
mtenirban  lines  and  by  the  steamers 
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plying  regularly  between  Fall  River  and  other 
Eastern  cities;  freight  steamers  communicate 
daily  with  Providence.  In  ISIO  tbe  population 
was  119,295;  in  1916  it  was  128,306. 

Fail  River  has  a  safe,  deep  baibor,  capable 
of  admitting  vessels  of  the  largest  eiie.  Water 
power  for  manufacture  is  supplied  by  Fall 
River,  which  rises  in  Watuppn  Lake,  on  the 
eastern  limits  of  tbe  city,  and  has  a  descent 
of  130  feet  in  half  a  mile.  Large  capital  has 
been  invested  in  the  kindred  cotton  industries, 
which  make  thread,  yam,  calico,  prints,  ging- 
hams and  knit  goods ;  more  than  36,000  people 
are  employed  in  these  factories.  Besides  cot- 
ton products,  the  city  makes  woolen  goods. 
men's  hats,  especially  those  for  the  United 
States  army,  spools,  bobbins,  cotton-making 
machinery  supplies,  rope,  twine  and  rubber. 
Granite  quarrying  within  the  city  is  also  an 
important  industry.  There  are  a  number  of 
fine  structures  built  of  this  native  stone,  one 
of  the  most  notable  being  the  city  hall.  Other 
noteworthy  buildings  are  the  customhouse  and 
poet  office,  the  Durfee  high  school,  the  Tech- 
nical high  school  and  the  state  armory.  In 
addition  to  ita  public  schools  the  city  has 
Notre  Dame  College,  a  conservatoiy  of  music 
a  free  textile  school,  opened  in  1904,  and  s 
library  with  70,000  volumes.  There  are  hos- 
pitals and  homes  for  children  and  for  the 
aged.    Five  parks  provide  recreation  grounds. 

The  first  settlement  mode  here  by  white 
men  was  on  land  obtained  by  treaty  with  the 
Wampanoag  Indians.  It  was  a  part  of  Free- 
town until  1803,  when  it  was  incorporated  sepa- 
rately. From  1804  until  1834  it  was  known 
as  Troy.  In  18M  it  was  chartered  as  the  city 
of  Fall  River,  and  in  1862  a  part  of  Tiverton, 
R.  I.,  was  included  within  its  limits.  The  most 
serious  strike  in  the  history  of  the  textile 
industry  occurred  here  in  1004. 

FALSE  mPRISOmiENT,  the  detention  or 
confinement  of  a  person  without  authority  of 
law.  An  example  of  false  imprisonment  de- 
velops in  case  one  person  by  false  swearing 
secures  the  detention  of  another.  If  the  vic- 
tim is  able  later  to  establish  the  facts  he  may 
proceed  by  criminal  prosecution  to  secure  the 
punishment  of  all  who  conspired  against  him. 
Only  when  a  disturbance  of  public  ))eace  W 
safety  has  been  committed  is  the  imprisonment 
of  a  citiien  justifiable. 

False  imprisonment  does  not  arise  in  case  a 
man  is  found  guilty  by  a  jurj-,  is  sentenced 
to  prison  and  is  afterwards  proved  i 
The  victim  in  this  case  has  no  ndnm. 
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FAMILY.  See  CLABstncA'noN,  subheul 
FamUv. 

FAMIHB,  jam' in,  a.  great  aearcity  of  food 
which  csuaee  suffering  bju]  death  among  many 
inhabitants  in  a  country.  The  chief  causes  are 
destructive  floods  or  the  lack  of  rain,  devas- 
tating wara,  and  injurious  insects  euch  as  the 
locusts  which  travel  in  sucb  swarms  that  they 
may  ruin  crops  wherever  they  go.  In  early 
history  fsoiines  were  more  common  thsn  they 
are  to-day,  for  transportation  and  lines  of 
communication  were  not  developed,  so  when 
crops  failed  people  couid  not  quickly  obtain 
supplies  from  more  favored  districts. 

The  worst  famines  in  history  have  been  in 
India  and  China.  English  rule  has  helped 
India,  for  the  government  has  set  aside  an 
amoimt  of  money  annually  to  be  used,  if 
needed.  In  China  a  great  famine  occurred  in 
1877,  in  which  over  9fl00,000  people  perished; 
in  1902  there  was  another,  which  killed  over 
I/KIO,000.  In  India  several  have  occurred: 
one  visited  the  country  in  1S37,  when  800,000 
perished;  another,  in  1S65,  when  over  1,000,000 
died;  and  yet  another,  in  IflOO,  in  which  about 
the  same  number  starved  to  death.  During 
the  War  of  the  Nations,  Belgium,  Serbia  and 
Poland  were  on  the  verge  of  famine  before 
supplies  reached  them  from  benevolent  neutral 
countries,  but  relief  was  sent  in  time  to  save 
many  thousands  of  the  unfortunates. 

FAHDANGO,  landang'go,  one  of  the  three 
modem  national  dances  of  Spain,  the  other 
two  being  the  bolero  and  the  ieguideUa.  These 
first  came  into  prominence  in  the  sixteenth 
century.  The  fandango  is  danced  by  two 
people  in  6-8  time,  beginning  slowly  and  grad- 
ually increasing  in  speed,  until  they  end  in  a 
whirl.  Marked  by  the  snapping  of  fingers, 
stamping  of  feet  and  the  clicking  of  castanets, 
which  are  held  in  the  hands  of  the  performers, 
the  dance  is  lively  and  full  of  exultation.  A 
feature  of  the  fandango  is  a  sudden  pause 
of  the  music  towards  the  end  of  each  measure, 
upon  which  the  dancers  stop  in  a  rigid  pose 
until  it  starts  again. 

FAHEVIL  HALL,  lan"i.  an  historic  building 
in  Boston,  popularly  called  "the  Cradle  of 
Liberty."    For  description  and  illustration,  see 

FARAD,  iair'ad,  the  unit  of  capacity  in 
electricity,  named  for  the  great  scientist,  Mi- 
chael Faraday.  By  reference  to  the  article 
Lbtven  Jar.  it  will  be  seen  that  a  charged 
condenser  has  a  potential  power.  If  one  cou- 
lomb of  electricity  gives  a  condenser  a  poten- 


15  FARCE 

tial   force   of  one   voll,  the   capacity  of  the 
condenser  is  one  farad.    See  Elbctbicity. 

FARADAY,  jair'aday,  Michael  (1791-1667), 
an  English  chemist  and  physicist,  one  of  the 
world's  greatest  electricians.  The  tamii^  of 
electricity  to  act  as  man's  servant,  more  pow- 
erful than  Aladdin's  slave  of  the  lamp,  was  in 
large  part  his 
work. 

Faraday  was 
bom  at  Newing- 
ton    Butts,    near 

poor  family. 
After  little 
schooling  he  was 
apprenticed  to  a 
bookbinder,  but 

definite  a  m  b  i  - 
tions  and  spent 
his  leisure  time  reading  ecientilic  works  and 
making  experiments  in  electricity,  with  an  old 
bottle  for  a  battery.  The  great  name  in 
science  in  the  England  of  that  day  was  Sir 
Humphry  Davy  <which  see),  and  in  1812 
Faraday  had  the  joy  of  hearing  the  distin- 
guished chemist  lecture.  His  notes  on  the 
lectures  so  aroused  the  interest  of  Davy,  to 
whom  they  were  submitted,  that  he  made 
young  Faraday  his  assistant  at  the  Royal  In- 
stitution. For  fifty-four  years  Faraday  was 
connected  with  that  scientific  body,  winning 
constantly  greater  honora  and  higher  rank. 

He  made  a  number  of  important  discoveries 
in  chemistry,  his  reduction  of  certain  gases  to 
liquid  form  by  pressure  being  especially  note- 
worthy, but  these  ail  sank  into  insignificance 
beside  his  electrical  discoveries.  Of  them  the 
greatest  was  that  of  the  connection  between 
electricity  and  magnetism,  which  had  as  its 
practical  outcome  the  production  of  electric 
currents  by  means  of  a  magnet.  Because  of 
this  discovery  the  unit  for  measuring  electric 
current  capacity  was  called  a  farad.  Faraday 
published  numerous  works  dealing  with  various 
phases  of  science,  the  most  important  of  which  ' 
are  ExperimerUal  Reaearches  in  Eieclridty  and 
Researches  m  Chemistry  and  Physics. 

FASCE,  a  form  of  dramatic  composition  in 
which  the  author  has  but  one  piupoee,  to  pro- 
voke laughter  by  means  of  exaggerated  and 
ludicrous  situations.  No  pretense  is  made  of 
presenting  characters  that  are  tme  to  life,  for, 
in  a  farce,  character  is  entirely  subordinate  to 
plot.     Pure   comedy    often    has   farcical    ele- 
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it  this  form  of  drama  is  distinguished 
ce  in  that  its  plot  is  worked  out 
;he  truthful  portrayal  of  character. 
,  N.  D.,  the  largest  city  of  the  state, 
rtant  distributing  center  and  the 
iat  of  Cass  County,  situated  on  the 
tr,  on  the  eastern  border  of  the  state, 
service  is  provided  by  the  Northern 
Lailway,  constructed  to  the  city  in 
the  Great  Northern,  built  in  1881,  and 
Chicago,  Milwaukee  &  Saint  Paul. 
1,  Minn.,  across  the  river,  has  electric 
connection  with  Fargo.  Bismarck  is 
I  west;  Winnipeg,  Man.,  is  226  miles 
iint  Paul,  Minn.,  is  242  miles  south- 

Duluth,  Minn.,  is  254  miles  directly 
e  city  was  settled  in  1871,  was  incor- 
D  1875  and  named  in  honor  of  W.  G. 

the  Wells  Fargo  Express  Company, 
the  commission  form  of  government, 

elective  oflficers,  was  adopted.  The 
n  was  estimated  to  have   increased 

official  count  of  14,331   in  1910  to 

1916,  as  estimated   by   the   Census 

s  a  city  of  fine  streets,  beautiful  parks 
ctive  homes.  Island  Park,  containing 
B  acres;  South  Park,  thirty-five  acres; 

Grove,  thirty  acres,  are  the  pleasure 
'  the  city.  It  is  the  seat  of  the  State 
ral  College,  Fargo  College,  Oak  Grove 

and  Sacred  Heart  Academy.    These, 

business  colleges,  public  schools  and 
ie  Library  afford  excellent  educational 
es.  A  $150,000  Federal  building,  a 
courthouse,  a  $95,000  auditorium,  a 
ail,  a  Roman  Catholic  cathedral,  a 
it  Episcopal  cathedral  and  the  Ford 

erected  in  1914  at  a  cost  of  $150,000, 
most  notable  structures.  A  Federal 
e  is  located  here. 

;y  is  situated  in  the  heart  of  a  fertile 
-al  region,  which  produces  great  quan- 
wheat,  hay,  flax  and  oats.  .  As  a  dis- 

point  for  heavy  farm  machinery,  it 
tssibly  second  in  the  United  States. 
3  more  than  a  hundred  wholesale  and 
ng  houses,  and  large  shipments  go 
la  as  well  as  to  points  in  the  United 
Of  its  many  and  varied  industrial 
nents  knitting  mills,  foundries,  cream- 
ittling  works,  cracker  factories  and 
ile  plants  are  the  most  prominent; 
is  also  actively  engaged  in  the  manu- 
of  bed  springs,  mattresses,  harness, 
nd   artificial   limbs.     There   are   also 


car-fihops  of  the  Northern  Pacific  Railway. 
The  city  sustained  a  loss  of  $2,500,000  in  1893, 
when  the  business  portion  was  destroyed  by 
fire.  jjp.H. 

FAR 'GITS,  Frederick  John  (1847-1885),  an 
English  novelist  whose  works  were  published 
under  the  pen  name  Hugh  Conway.  He  took 
the  second  part  of  the  name  from  that  of  the 
Conway,  an  English  ship.  He  was  bom  in 
Bristol  and  served  in  the  navy  before  he  be- 
came an  author.  Fargus  is  remembered  chiefly 
for  a  sensational  novel.  Called  Back,  which  cir- 
culated widely  in  Europe  and  in  America  and 
was  also  successfully  dramatized.  It  was  first 
published  in  1884.  Other  books  written  by  him 
are  Dark  Days,  Slings  and  Arrows  and  Bound 
Together. 

FARIBAULT,  fair'ibo,  Minn.,  the  county 
seat  of  Rice  County,  situated  in  the  southeast- 
em  section  of  the  state,  on  Cannon  River,  at 
the  point  where  it  receives  the  waters  of  the 
Straight  River.  Saint  Paul  is  fifty-two  miles 
north.  Faribault  is  a  railroad  center  of  im- 
portance in  this  section  of  the  state,  being  the 
junction  of  the  Chicago,  Milwaukee  A  Saint 
Paul,  the  Chicago  Great  Westem  and  the 
Chicago,  Rock  Island  &  Pacific  railways;  an 
electric  line  extends  north  to  Saint  Paul.  In 
1910  the  population  was  9,001;  in  1916  it  was 
estimated  to  be  9,712. 

Faribault  is  located  in  a  region  dotted  with 
beautiful  lakes,  and  enjoys  considerable  pop- 
ularity as  a  summer  resort.  The  city  has 
ample  water  power  and  produces  a  variety 
of  products,  the  leading  manufactures  being 
furniture,  rattan  goods,  butter  tubs,  wagons  and 
woolen  goods.  There  are  in  addition  canneries, 
breweries  and  planing  mills.  In  its  territory, 
Faribault  is  an  educational  center  of  promi- 
nence, having  the  state  schools  for  the  deaf, 
the  blind  and  the  feeble-minded,  Shattuck  Mil- 
itary School,  Seabury  Divinity  School,  Saint 
Mary's  School,  and  Bethlehem  Academy.  The 
city  also  has  a  public  library. 

The  first  permanent  settlement  was  made  in 
1853  and  named  in  honor  of  Jean  Baptiste 
Faribault,  a  French  fur  trader.  The  city  was 
chartered  in  1872  and  since  1911  has  been 
administered  on  the  commission  plan.  Fari- 
bault was  the  home  of  Bishop  Whipple,  ^o 
labored  many  years  among  the  Indians. 

FARLEY,  fahr'li,  John  Murphy  (1842-  ), 
an  American  Roman  Catholic  cardinal,  bom 
at  Newton  Hamilton,  County  Armagh,  Ire> 
land.  He  received  his  early  educatioQ  in  Ire- 
land under  a  private  tutor  and  was  coofimied 
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at  the  age  of  seven,  this  privilege  being  granted 
for  bis  tborouKh  knowledge  of  the  Cate- 
chism. In  1860  his  family  emigrated  to 
America,  and  he  entered  the  college  of  Saint 
John  in  Fordham,  N.  Y.,  from  which  he  was 
graduated  in 
1866;  afterward 
he  studied  at 
Saint  Joseph's  in 
Troy.  His  ordi- 
nation took  place 
in  1870  at  the 
American  College 
in  Rome,  where 
he  had  gone  to 
complete  his 
theological 

studies.  CARDINAL  FAKLEZ 

After  his  return  to  America  he  became  sec- 
retary to  Cardinal  McCloakey,  and  in  1884 
was  appointed  private  chamberlain,  or  official 
to  regulate  the  Vatican  ceremonies,  for  Pope 
Leo  XIII,  and  was  given  the  title  Monaignore. 
In  1891  he  was  appointed  vicar-general  of  the 
New  York  archdiocese  and  in  1895  was  made 
'  assistant  to  the  archbishop.  In  1902,  he  be- 
came the  fourth  archbishop  of  New  York.  At 
the  consistor}'  in  Rome  in  1911  he  was  one  of 
the  three  American  archbishops  to  receive  the 
appointment  of  cardinal,  the  others  being 
Diomede  Falconio  and  William  Henry  O'Con- 
netl.  He  is  the  author  of  several  historical 
and  controversial  works,  including  a  Life  of 
Cardinal  McCloakey  and  a  Hiilory  ol  Saini 
Palriek's  Cathedral. 

FARM  CREDITS.     See  Rural  CRSDira. 

FARMERS'  ALLIANCE.  See  Popuubt 
Pabty, 

FARMERS'  INSTITUTE,  a  meeting  of 
farmers  for  their  mutual  benefit  and  improve- 
ment, developed  on  the  general  plan  of  teach- 
ers' institutes.  In  one  form  or  another,  usually 
under  the  auspices  of  local  agricultural  so- 
cieties, such  meetings  were  held  in  the  United 
States  over  a  century  ago,  but  it  was  not  until 
the  years  following  the  passage  of  the  Morrill 
Act  of  1862  that  they  began  to  take  the  present 
name  and  to  receive  the  support  of  the  states 
or  of  the  state  agricultural  colleges.  The  Mas- 
sachusetts State  Board  of  Agriculture  held  a 
four-day  meeting,  the  first  open  to  the  public, 
in  1862,  and  four  years  later  the  Connecticut 
State  Board  of  Agriculture  held  its  first  farmers' 
convention.  In  1871  the  Massachusetts  board 
requested  the  numerous  agricultural  societies 
of  the  state  to  hold  annual  meetings,  to  be 


called  the  Farmers'  ImtittUet  of  Magsachn- 
aelti;  this  seems  to  have  been  the  first  use  of 
the  name. 

Since  1871  the  farmers'  institute  has  spread 
to  neariy  every  state  in  the  Union  and  to 
several  of  the  Canadian  provinces.  A  feature 
of  the  Canadian  system,  in  the  Western  prov- 
inces, is  the  use  of  a  special  train  to  convey 
the  institute  conductors  and  their  exhibits  to 
every  comer  of  the  land  reached  by  the  rail- 
roads. In  the  United  States,  the  farmers'  insti- 
tutes are  usually  under  the  direct  management 
of  the  state  agricultural  colleges  or  of  the 
boards  of  agriculture.  Wisconsin  and  a  few 
other  states  have  a  special  officer,  called  the 
superintendent  of  farmera'  institutes,  to  plan 
and  manage  them.  It  has  been  estimated  that 
at  least  8,000  institutes  are  held  in  the  United 
States  alone  each  year. 

Among  this  large  number  there  is  necessarily 
much  variety  in  the  character  of  the  meetings. 
They  may  last  but  a  day  or  even  half  a  day, 
or  may  continue  for  several  days.  The  tend- 
ency is  to  shorten  the  meetings  and  to  have 
them  frequently.  The  winter,  when  the  far- 
mer's work  is  lightest,  is  the  season  for  most 
institutes,  but  very  successful  meetings  have 
been  held  at  other  times.  The  programs  are 
always  arranged  to  give  the  members  abundant 
opportunity  for  informal  discussion,  in  addition 
to  addresses  delivered  by  specialists  or  suc- 
cessful farmers  whose  reputation  is  more  than 
local.  At  the  longer  meetings  it  is  customary 
to  provide  music  and  other  exercises.  Young 
people's  institutes  and  courses  of  instruction 
by  correspondence  are  newer  developments  in 
the  instruction  of  farmers.  WT.Z. 

FASHESB,  lahrna-sa,  the  name  of  an 
ancient  Italian  family  whose  wonderful  palace 
in  Rome,  built  by  Pope  Paul  III,  was  a  treasure 
house  of  art.  Many  beautiful  pieces  of  stat- 
uary, such  as  the  FamcBe  Bull,  Juno  and  Her- 
cules, which  were  in  the  palace,  have  been 
moved  to  the  National  Museum  at  Naples,  and 
now  only  a  few  classic  works  remain  in  itfi 
halls. 

The  family  was  prominent  in  the  thirteenth 
century,  and  in  1534  Aubbandro  Fabnbbk,  who 
was  then  a  cardinal,  became  Pope  Paul  III. 
His  grandson,  Alessandro  (1547-1592),  after 
being  educated  at  the  royal  court  at  Madrid, 
became  a  great  general  in  the  Spanish  service 
and,  although  severe  in  discipline,  was  wor- 
shiped by  his  soldiers.  He  was  the  famous 
Duke  of  Parma,  who  fought  in  the  Nether- 
lands.    In   1714  EuzADETU    Farnebe   married 


Philip  V  of  Spaia,  and  being  natunUy  of  a 
domineering  uid  Binbitioue  diapoiition,  she 
cmnpletely  ruled  the  king.  In  1731  the  male 
line  became  extinct  at  the  death  of  Antonio. 

The  palace  of  the  family  in  Rome,  com- 
pleted in  1575,  -vaa  owned  by  the  Pope  for 
many  years,  and  then  it  became  the  property 
of  the  king  of  Naplea.  At  present  it  ia  the 
residence  of  the  French  ambaasador  to  Italy. 

Faraeae  BnU,  a  group  of  coIosbeI  atatuary, 
represents  Dirce  about  to  be  bound  to  the 
horns  of  a  bull  by  Zethus  and  Amphion,  the 
two  stepsons  of  Antiope,  for  whom  Dirce  had 
decreed  a  similar  fat«.  Antiope  stands  pas- 
sively in  the  background.  The  group  was 
made  by  two  brothers,  ApoUoniua  and  Tauris- 
eua  of  Tndles,  in  the  second  century  B.C.  and, 
excepting  the  Laocoiin,  is  the  most  important 
surviving  work  of  the  Rhodian  school  of  art. 

FAKIIHAM,  fahrn'om,  the  county  town  of 
Missisquoi  County,  Quebec,  and  an  important 
railroad  center.  It  is  situated  in  the  extreme 
southern  part  of  the  province,  on  the  Tamaska 
River,  eighteen  miles  from  the  United  States 
boundary  line.  Montreal  is  forty-three  miles 
northwest,  and  Saint  Hyacinthe  is  twenty-five 
miles  north.  Transportation  service  is  pro- 
vided by  the  Stanatead,  Shefford  A  Chambly 
and  branches  of  the  Canadian  Pacific  and 
Central  Vermont  railways.  The  population, 
which  is  chiefly  Canadian,  was  3,660  in  ISlt; 
in  1916  it  was  about  3,800. 

Tobacco  is  one  of  the  crops  of  the  country 
around  Famham,  and  many  of  the  people  in 
the  town  are  engaged  in  making  tobacco  prod- 
ucts. Car  repair  shops  of  the  Canadian  Pa- 
cific Railway  are  located  here;  there  also  are 
tanneries,  shirt  and  overall  factories,  manu- 
factories of  safes  and  vaults,  building  materials 
and  furniture;  other  industries  are  grist  mills, 
butter  and  cheese  factories  and  marble  works. 
Famham  has  a  town  hall,  an  electric  power 
house,  a  S1S,000  post  office,  a  hospital  and  a 
large  railway  station;  these  are  noteworthy, 
considering  the  size  of  the  town.  In  addition 
to  public  and  private  schools  there  are  a  Ro- 
man Catholic  college,  a  convent  and  a  public 
library.  A  military  camp  and  an  experimental 
farm,  in  which  S20,000  have  been  invested,  are 
located  here. 

FAROE,  fa'ro,  ISLANDS,  (in  Danish, 
Faeroeb),  a  group  of  twenty-one  volcanic 
islands  belonging  to  Denmark,  lying  in  the 
North  Atlantic  Ocean,  between  Iceland  and 
the  Shetland  Islands.  Only  seventeen  are 
inhabited,  the  remainder  being  barren,  rocky 
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islets,  all  covering  an  area  of  541  square  miles. 
Tlie  coasts  are  precipitous,  deeply  indented  and 
surrounded  by  treacherous  currents  which  make 
navigation  difficult.  The  principal  islands  are 
StrSmo,  Ostero,  Vaagd,  Bordo,  Videro,  Sando 
and  Siidero.  The  inhabitants — hardy,  vigorous 
Norsemen— are  chiefly  engaged  in  fishing  and 
sheep  raising.  Vast  numbers  of  sea  birds  nest 
on  the  precipices  and  yield  a  large  revenue  to 
the  islanders,  their  eggs  and  feathers  finding  a 
ready  nuu-ket. 

The  islands  are  governed  by  a  parliament,  or 
laglhing,  of  eighteen  members  and  a  governor 
appointed  by  the  crown  of  Denmark.  There 
is  representation  in  the  Danish  Parliament. 
Thotahavn,  on  the  island  of  Strdmo,  is  the  seat 
of  government.  Population  in  1911,  18,000,  an 
increase  of  2,770  since  1901. 

FASKAGDT,  fair'a  gut,  Davd  Gmsoow 
(1801-1870),  an  American  naval  officer  whose 
brilliant  and  daring  exploits  during  the  War 
of  Secession  inspired  Congress  to  create  ex- 
pressly for  him  the  grades  of  vice-admiral  and 
admiral.  At  the 
age  of  seven  he 
was  adopted  by 
Commander 
David  D.  Porter 
(which  see),  and 
two  years  later  fii,- 
entered  the  navy 
as  a  midshipman. 
He  served  with 
credit  during  the 
War  of  1812  and 
the  Mexican  War, 
and  between  1854 
and  1858  was  occupied  in  establishing  the  Mare 
Island  Navy  Yard  in  San  Francisco  Bay. 

The  outbreak  of  the  War  of  Secession  found 
him  on  duty  at  the  Norfolk  Navy  Yard.  Hav- 
ing offered  his  services  to  the  North,  he  was 
put  in  command  of  a  blockading  squadron  late 
id  the  year  1861,  and  ordered  to  unite  with 
Porter  in  the  capture  of  New  Orleans,  A 
fierce  bombardment  of  the  forts  guarding  the 
approach  to  the  city  being  without  result, 
Farragut  ran  the  enemy's  batteries,  defeated  a 
Confederate  fleet  of  fifteen  vessels,  and  on 
April  27,  1863,  took  formal  command  of  New 
Orleans.  This  triumph  won  him  the  rank  of 
rear-admiral. 

In  1S63  he  gave  valuable  assistance  to 
Grant's  land  forces  engaged  in  the  siege  of 
Vicksburg,  and  the  following  year  took  com- 
mand of  a  fleet  of  twenty-five  vessels  aasein- 
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bled  for  titt  capture  of  Mobile  (see  Mobile 
Bat,  Battu  of).  His  storming  of  the  forte 
and  hie  TJctorioua  fi^t  against  the  Confed* 
erate  fieet  in  the  harbor,  during  which  he  waa 
laahed  to  the  maet  of  hie  flagship,  was  one  of 
the  moat  etirriag  iDcidenta  of  the  war.  This 
engagement  marked  the  end  of  hie  active 
service.  Farragut  was  created  viee-admiral  in 
1804  and  admiral  in  1866  (see  Admiral). 

FABRAR,  fair'ar  (pronounwd  by  herself 
fahrrahT'),  Oe&aldine  (1SS2-  ),  one  of  the 
few  American  grand  opera  singers  who  have 
risen  to  fame,  was  bom  at  Melro«c,  Mass. 
She  was  graduated  from  the  Melrose  public 
echoed,  and  re- 
ceived her  musi- 
cal education  in 
Paris  and  Berlin. 
Her  debut  was 
made  in  1901  at 
the  Royal  Opera 
House,  Berlin,  as 
Marguerite  in 
Fauit.  She  then 
became  a  mem- 
ber of  the  Ber- 
lin Roj-al  Opera 
Company,  and, 
after  1006,  of  the 
Metropolitan  Op- 
erii  Company  of 
New  York.  Her  soprano  roles  include  Margue- 
rite, Madame  Butterfly.  Manon,  Juliette  and 
Tosca,  in  all  of  which  she  has  been  enthusiasti- 
cally received.  In  1815,  by  appearing  as  Car- 
men for  a  moving-picture  company,  she  made  it 
possible  for  future  generations  to  possess  a 
knowledge  of  her  art  as  an  actress.  It  is  de- 
clared she  received  $30,000  for  six  weeks  of  thia 
service.  In  March,  1916,  Miss  Farrarwas  mar- 
ried to  an  actor,  Lou  Tellegen. 

FARKELL,  iakr-el.  Pa,  (until  1912  known 
as  South  Sharon),  a  city  in  Mercer  County, 
near  Sharon  {which  see),  and  near  the  center 
of  the  western  state  boundary.  FHrrell  is  on 
the  New  York  Cpntral  and  the  Peimsylvania 
railroads,  and  has  coal-niinmg  and  stone- 
quarrying  interests,  istccl,  iron  und  tin-plate 
works,  and  maniiiaciorie.^  of  chains,  stoves, 
brass  and  explosives.  The  population  in  1910 
was  10,190. 

FAR'THIKG,  a  bronze  coin  of  the  lowest 
value  in  English  currency.  It  represents  one- 
fourth  of  a  penny,  or  the  960th  part  of  a  pound 
sterling.  In  United  Stales  or  Canadian  money 
it  equals  half  a  cent.    The  farthing  was  flist 
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issued  in  the  reign  of  Edward  I,  and  until 
the  reign  of  Queen  Maiy  it  was  a  silver  coin. 
It  is  still  in  circulation,  but  is  scarce  except 
in  the  poorer  quarters  of  large  cities.  In 
large  stores,  if  change  includes  a  farthing,  the 
purchaser  is  usually  given  a  small  packet  of 
pins,  a  pencil  or  some  other  article  instead  of 

FASCES,  iaa'eet,  in  the  political  history  of 
ancient  Rome,  a  bundle  of  birch  or  elm  rods 
bound  together  by  a  red  thoi^,  in  the  middle 
of  which  was  an  ax.  Sen-ants  called  lictors 
carried  fasces  in  advance  of  the  king  as  a  sym- 
bol of  his  power  to  punish  by  flogging  and  by 
putting  to  death.  At  the  time  of  the  republic 
they  were  carried  before  the  consuls  and  prae- 
tors, and  later,  before  the  emperor.  For  illus- 
tration, see  LiCToes. 

FASHIOH,  faah'un,  a  word  from  the  Latin 
faclionem,  meaning  the  make  of  anything,  is 
a  term  applied  to  styles  of  dreaa  in  vogue  for 
a  limited  period.  Fashion  beats  about  the 
same  relation  to  costume  that  weather  does 
to  climate,  the  flrst  in  each  case  being  vari- 
able and  temporary,  the  other  constant  and 
permanent.  To  appear  well  dresaed  one  must 
conform  more  or  less  to  prevailing  styles,  for, 
as  Alexander  Pope  says  in  his  Essay  on  CrUi' 

In  words,  as  fiiBhlons,  tlie  same  rule  will  hold, 

Alike  ranlaBtlc.  ir  too  new  or  old. 

For  centuries  men  of  fashion  have  looked 
upon  the  costume-makers  of  London  as  the 
guardians  and  creators  of  correct  styles  in 
drees;  social  leaders  among  the  women  have 
accepted  Paris  as  the  fashion  center  of  the 
world.  These  arbiters  of  fashion  are  not,  how- 
ever, the  only  factors  in  determining  the  style 
of  dress.  New  modes  of  living  are  reflected  in 
contemporary  costume,  the  popularity  of  the 
automobile,  for  instance,  making  fashionable 
the  tourist's  bonnet  and  veil,  Eventa  of  world- 
wide importance  which  ei^cage  the  attention 
of  large  numbers  of  people  are  frequently  re- 
sponsible for  fancies  in  dress.  The  Balkan 
War  in  1912  started  the  vogue  of  Bulgarian 
colors  in  men':)  neckties  and  women's  hat  trim- 
mings, and  soon  after  the  outbreak  of  the  War 
of  the  Nations,  in  1914,  women  began  wearing 
tailor-made  suits  modeled  on  the  military  coat 
of  the  soldier.  In  1916-1916,  full  short  skirts, 
reaching  to  the  shoe  tops,  became  popular,  a 
style  adapted,  it  was  said,  from  the  uniform 
of  the  French  hospital  nurseii  in  the  war. 

Books  and  plays  have  been  known  to  inspire 
new  styles  of  dress,  one  of  the  most  interest- 
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ing  examples  being  the  adoption  of  the  "Lord 
Fauntleroy"  suits  for  small  boys,  when  Mre. 
Frances  Hodgson  Burnett's  Little  Lord  Fauntle- 
roy became  popular.  Later  the  artist  Outcault, 
with  his  Buster  Brown  pictures,  created  a 
furore  in  behalf  of  "Buster  Brown"  suits  for 
little  boys.  Fashion  also  dictates  how  men  and 
women  shall  wear  the  hair,  and  there  are  even 
varying  styles  of  walking.  It  is  the  excep- 
tional commimity  in  which  may  be  seen  year 
after  year  an  unchanging  style  of  dress.  In 
some  districts  of  Holland,  however,  the  people 
still  wear  the  quaint  Dutch  costume  adopted 
by  their  forefathers  three  hundred  years  ago, 
and  the  peasants  in  some  of  the  mountainous 
sections  of  Central  Europe  likewise  adhere 
to  a  costume  that  is  centuries  old.  See  Cos- 
tume; Dress;  Domestic  Art;  Home  Econom- 
ics; Sewing. 

FASHODAy  iasho'da.    See  Kgdok. 

FAST 'ING,  voluntary  or  enforced  absti- 
nence from  food  and  drink.  Few  human  be- 
ings have  survived  for  more  than  a  week  when 
totally  deprived  of  both  liquids  and  solids. 
When  water  is  supplied,  life  may  be  prolonged 
many  days.  It  is  generally  believed  that 
death  from  starvation  occurs  after  a  loss  of 
four-tenths  of  the  weight  of  the  body.  Succi, 
an  Italian,  Doctor  Tanner  of  the  United  States, 
and  several  others,  are  reported  to  have  sur- 
vived fasts  of  forty  days  each,  during  which 
time  only  water  was  taken  into  the  system. 
Animals,  particularly  the  hibernating  species, 
endure  fasting  for  longer  periods  (see  Hiber- 
nation). Experiments  have  shown  that  dogs 
live  from  thirty  to  thirty-five  days  when  de- 
prived of  both  food  and  drink.  Fasting  for 
short  periods  is  now  successfully  employed  in 
modem  medical  science  in  the  treatment  of 
certain  physical  disorders,  such  as  indigestion 
and  some  forms  of  fever.  j.h.k. 

FASTS,  total  abstinence  from  food  on  fixed 
days,  particularly  as  a  religious  observance. 
The  practice  is  common  in  many  religions. 
The  Mohammedans  fast  from  sunrise  to  sun- 
set during  their  entire  month  of  Ramadan,  or 
ninth  month.  The  law  of  Moses  prescribed 
an  annual  fast  on  the  Day  of  Atonement,  and 
modem  usage  includes  the  eves  of  the  prin- 
cipal Jewish  feasts.  The  Roman  Catholic  fast 
days  are,  strictly  speaking,  the  forty  days  of 
Lent  (Sundays  excepted),  the  Ember  days,  the 
Wednesdays  and  Fridays  of  Advent  and  the 
vigils,  or  eves,  of  certain  feasts.  There  is  a 
distinction  between  fasting  and  abstinence,  the 
' — '^ler  implying  total  abstention  from  food 


and  drink,  and  the  latter,  refraining  from  meat 
only,  or  from  meat  and  fish  at  the  same  meal. 
The  Roman  Catholic  laws  governing  fasting, 
which  formerly  were  very  rigid,  have  been 
relaxed  somewhat,  allowance  being  made  for 
the  individual's  state  of  health  and  the  amount 
of  work  to  be  performed  by  him. 

FAT,  one  of  the  component  parts  of  all 
animal  and  vegetable  bodies.  The  fats  in 
man  and  other  animals  and  in  vegetables  are 
chemically  similar,  and  are  compounds  of  a 
base  of  glycerine,  with  oleic,  stearic  and  pal- 
mitic acids.  Fats  may  be  divided  into  three 
classes,  namely,  hard,  soft  and  liquid.  The 
hard  fats  include  human  fat,  the  fat  of  beef 
and  mutton,  wax  and  spermaceti.  Soft  fats 
include  lard  and  butter;  liquid  fats  include  all 
vegetable  and  animal  oils  which  remain  in  a 
fluid  state  at  ordinary  temperatures. 

Fat  is  an  important  part  of  an  animal  organ- 
ism. As  a  poor  conductor  of  heat  it  preserves 
the  natural  heat  of  the  body  and  also  acts  as 
a  reserve  capable  of  generating  bodily  heat  by 
combustion  within  the  animal  organism.  The 
fats  in  the  human  body  are  mostly  taken  into 
the  system  already  formed  in  food  (see  Food). 
As  an  article  of  diet  fat  is  essential.  It  is  a 
heat  producer,  and  should  be  eaten  primarily 
to  keep  the  internal  fires  active.  Both  fats 
and  carbohydrates  (which  see)  take  high  rank 
as  sources  of  heat.  In  cold  countries  fat  is 
more  necessary  than  in  warm  climates.  In 
summer  it  should  be  eaten  sparingly,  as  the 
demand  for  heat  is  then  small.  In  winter  a 
fatty  diet  enables  the  body  to  maintaiTi  a 
sturdy  resistance  to  cold  and  chills.  The 
Eskimo  who  eats  plentifully  of  fat  or  tallow 
at  a  meal  is  not  merely  satisf3ring  an  appar- 
ently uncultivated  taste;  he  is  laying  up  a 
store  of  necessary  heat.  The  fat  pork  seen 
daily  on  the  tables  in  lumber  camps  of  the 
north  is  for  the  same  purpose. 

Fat  is  the  base  of  all  soaps,  and  is  largely 
used  in  the  manufacture  of  candles.  In  cook- 
ing fat  is  also  of  great  value.  It  can  be  raised 
to  a  very  high  temperature  without  boiling, 
and  food  cooked  in  fat  is  covered  with  a  thin 
film  which  prevents  the  escape  of  nutritious 
juices. 

How  to  Reduce  Fat.  Excessive  accumulation 
of  fat  is  a  source  of  discomfort  to  many  per- 
sons, and  various  methods  of  reducing  the 
weight  have  been  carefully  worked  out  by 
dietists  and  physicians.  The  so-called  ''fat 
cures,''  frequently  advertised  and  placed  on 
the  market,  are  in  almost  every  case  worthless 
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and  butdulent.  It  m&y  be  said,  in  general, 
UiBt  tbe  amount  of  fst  can  be  reduced  by 
decreasing  tbe  food  and  increBaing  one's  phjrB- 
ieal  activity,  or  both.  The  principle  used  in 
dieting  is  that  the  diet  should  be  so  regulated 
that  the  body  is  compelled  to  draw  on  ita 
reserve  stores  of  fat.  According  to  one  system, 
the  total  quantity  of  food  is  reduced,  liquids 
■re  taken  in  limiUxi  amounts,  and  fats  and 
caibohydiates  are  eliminated.  Another  method 
excludes  carbohydrates,  but  retains  fata.  Each 
penoD  mtiHt  follow  the  method  best  adapted 
to  his  particular  case.  j.h.k. 

FATALISM,  la'l'lUm,  the  belier  that  all 
events  are  always  prearranged  and  determined 
by  fate,  implying  either  divine  will  or  physical 
otuaea  as  the  underlying  force.  In  other  words, 
a  fatalist  ia  disposed  to  accept  every  event  in 
human  life  or  in  nature  as  preordained  and 
controlled  by  fate,  thus  eliminating  freedom 
of  wiU. 


And  turn  the  adamantine  splDdles  round. 
On  which  the  fate  or  gods  and  men  Is  wound. 

—Milton  ;  Arcattet. 

FATES,  jaytz,  three  goddesses  who  were 
luppoeed  by  the  Greeks  and  Romans  to  pre- 
side over  human  destinies  and  spin  the  thread 
at  life.    Or^nally  the  three  were  said  to  ex- 
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.ercise  their  powers  collectively,  but  la' 
ends  divided  them,  alloting  certain  fc 
each.  Clotho,  the  pinner,  spun  the  th 
life;  Lachesia  traced  the  fate  of  man;  . 
cut  the  thread  of  life  with  the  aheais 
tiny.  In  ancient  art  Clotho  was  usua 
tinguiahed  by  a  spindle,  Laeheiit  by  re 
in  her  hand,  from  which  she  drew  tbi 
man;  Atropoa  held  in  her  hand  a  roll 
let  on  which  she  recorded  the  fate, 
pictcd  by  pointing  to  a  sun-dial  the  '. 
which  man  must  meet  his  death.  The 
panying  illuatration  shows  a  more  mode 
ception  of  the  Fates.  Clotho  atanda  b 
tbe  thread,  which  is  passed  to  Lacbec 
is  to  twist  it  and  decide  how  long  it  s 
AtropoB  waita  with  sheara  ready  to  i 
thread.  The  Fates  were  gloomy,  ud 
thctic  goddesses,  inflexible  in  purpos 
stuped  and  propitiated  aa  beings  who  p 
man  but  never  conferred  blessings. 

FATHER,  a  title  of  honor  bestowc 
those  of  an  earlier  day  who  diatin 
themselves  as  creatora  in  BOme  form  of 
endeavor,  or  who  were  associated  in 
ceptional  way  with  important  historic 
It  is  a  title  decreed  by  custom  only.  1 
lowing  list  is  representative  of  the  c 
men  on  wboin  the  title  of  Father  ba 
conferred: 

Father  of  America.  Samuel  Adams, 
the  moat  energetic  of  the  American  put 
the  movement  for  Independence. 

Father  of  AngUno.  lEaak  Walton,  the 
Of  a  charmlns  diBcourae  on  the  dellffhla  of 
entitled  The  Compleat  Angter  (ISGa). 

Father  of  Comedtf.  Aristophanes,  ths  i 
of  the  Greek  writers  of  comedy. 

Father  of  Englith  SlsCorv.  The  V( 
Bede.  author  of  an  Eaeletiattical  Hlafor^ 
Enffliah  People. 

Father  of  Bt%gH»h  Poetry.  OeoIIrey  C 
whose  celebrated  Canterburi/  Talea  gave 
verse  a  standard  literary  form. 

Father  of  Enffttth  Pottery.  JoBlah  Wei 
who  made  the  manufacture  of  pottery  In  I 
an  art.  See  Wedowood  Wabb, 

^olAer  of  Bngliah  Prtntln^.  William 
who  Introduced  printing  Into  England  In 

Father  of  Englith  Prote.  AlFred  the 
who  Inspired  and  partly  wrote  the  lirat 
history  which  appeared  In  the  native  la 

Father  of  Spio  Poetry.  Homer,  the  tra 
author  of  the  celebrated  Qreek  eplca,  tJ 
and  the  Odueaei). 

Father  of  Greeft  Trag«dji.  Aeachylua 
great  writer  of  Greek  tragedy. 

Father  of  HIa  .Countrji.  George  Washli 
the  "Father  of  hlB  Country"  to  every  Ai 
This  title  haa  l)een  conferred  upon  vurloi 
men  of  historic  Importance:  Cicero  was  h 
the  Father  of  tala  Country  when   he  aa 
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forms  what  tbe  geolc^ist  calla  &  fault.  In  the 
diagram,  at  the  right  is  shown  the  different 
layers  of  rock  in  the  position  in  which  they 
were  formed;  at  the  left  are  sectiona  after 
they  have  dropped  to  a  lower  level.    Tbe  fault 


A  FAULT 
ie  at   the  fracture,  to  the  right  of  the  center 
of  the  ill u:<t ration.     Faulta  are  frequently  found 
in    mines,   for  some   of   which   they   serve   as 
natural  draim. 

FADHA,  latr'iia,  the  collective  name  given 
to  the  entire  range  of  animal  life  of  any  cer- 
tain part  of  the  world,  or  of  a  definite  period 
of  time.  It  corresponds  to  the  word  flora, 
which  signifies  the  vegetation  of  the  place  or 
time.  The  region  characterized  by  certain 
fauna  is  called  jaunat  region,  and  may  be  laige 
or  small;  for  instance,  one  may  apeak  of  the 
fauna  of  North  America,  or  of  the  fauna  of 
any  one  state  or  province. 

The  name  originated  in  tbe  Fauna  of  Ro- 
man mythi>,  the  goddess  of  fields  and  flocks. 

PAtlNS,  laumz.  in  Roman  mythol<^y,  the 
deities  of  the  woods  and  herds,  represented 
as  half  human,  with  pointed  ears,  short  horns, 
a  tail  and  cloven  feet.  A  notable  illustration 
is  the  marble  Faun  of  PTOxilelca,  in  the  Capi- 
toline  Museum  at  Rome,  the  original  bronie 
of  which  is  doubtfully  attributed  to  the  famous 
Greek  sculptor  of  that  name.  This  statue  fig- 
ures in  Hawthorne's  Marble  Faun.  See  Prax- 
iteles, for  illustration, 

FAtfST.  To  many  people  Fauat  is  simply 
the  hero  of  Goethe's  great  drama  of  Fauel  and 
of  Gounod's  famous  opera  which  is  baaed  on 
it,  but  such  a  character  haa  no  more  real  ex- 
istence than  Prospero  in  Shakespeare's  Tern- 
pcsl.ioT  instance, or  than  the  hero  of  GuWivcr's 
TravcU.  There  was  a  man.  a  German  astrol- 
oger, named  Johann  Fuust,  who  lived  from  14S5 
to  1540,  and  about  him  were  woven  those 
weird  legends  of  which  Goethe  made  use.  Nor 
was  Goethe  the  only  one  who  found  in  his 
strange  career  an  inspiration;  all  in  all,  no 
fewer  than  four  thousand  booka  were  written 

When  but  sixteen  years  of  age.  the  story 
goes,  Faust,  then  a  theological  student  at 
IngoUtadt,  became  interested  in  astrology  and 


3  FAUST 

black  magic,  and  turned  to  tbe  study  of  tbe«e 
arts,  in  which  be  also  instnicted  his  friend 
Wagner.  Having  spent  a  large  fortune,  he 
conjured  up  evil  spirits  by  means  of  his  magic, 
and  made  a  reckless  contract  with  the  devil. 
According  to  its  terms  Faust  received  Mephis- 
topheles  as  his  servant  and  embarked  upon  a 
riotous  career,  consulting  nothing  but  his  own 
pleasure,  but  at  the  end  of  twenty-four  years 
the  evil  spirits  carried  him  off. 

Tbe  Opera.  The  music  for  the  world-famous 
opera  based  on  tbe  Faust  legend  wa^  com- 
posed by  Charles  F.  Gounod  (which  see).  The 
work  has  enjoyed  unfailing  popularity  since 
its  finrt  presentation  in  Paris,  in  1859.  In  this 
veraion  of  the  story  Fatist  is  an  old  man,  weary 
of  books  and  learning  and  disappointed  with 
life.  Shown  a  vision  of  the  beautiful  Mai^ 
guerite,  he  signs  a  contract  with  Mephistoph- 
eles,  is  changed  into  a  young  man,  and  gives 
himself  up  to  the  pleasures  of  youth  and  love. 
In  the  end.  Marguerite  dies  in  prison  to  the 
chant  of  a  heavenly  choir,  as  Mephistophelea, 
carrying  out  the  terms  of  the  contract,  drags 
Faust  down  with  him  into  the  regions  below. 
Other  important  characters  are  Dame  Martha, 
companion  of  Marguerite  (contralto) ;  the 
heroine's  brother,  Valentine  (baritone),  who  b 
killed  by  Faust  in  a  duet;  and  Siebel,  friend 
of  Valentine.  The  latter  role  is  always  acted 
by  a  woman,  as  the  music  for  tftat  part  is 
written  for  a  soprano  voice. 

The  popularity  of  Fautt  is  due  almost 
wholly  to  the  exquisite  music.  Marguerite's 
spinning-wheel  song,  Once  There  Lived  a  King 
in  Thule  (Goethe's  famous  ballad),  the  stirring 
Soldiers'  Chonu  of  the  fourth  act.  Margue- 
rite's Jeteel  Song  and  the  duet  of  the  loven. 
Forever  Thine,  are  amoi^  the  favorite  melo- 
dies of  the  opera.  The  part  of  Faust  has  been 
sung  by  many  noted  teoois,  among  them  Jean 
de  Resike.  Madame  Melba  was  one  of  the 
moet  successful  Marguerites.  M.8. 

FAOST,  loujl,  or  FOST,  Johann  (  ?  - 
1466),  a  German  citizen  of  Maim,  who  fur- 
nished money  to  produce  the  first  printed  book 
in  tbe  world.  He  was  a  partner  of  Gutenberg, 
inventor  of  printing.  When  the  latter  under- 
took to  produce  a  copy  of  the  Bible  printed 
with  type  and  was  unable  to  finish  it  because 
he  lacked  tbe  necessary  funds,  Faust  loaned 
him  a  large  sum  of  money,  taking  a  mortgage 
on  bis  business  as  security.  Gutenberg  could 
not  repay  him,  and  the  partnership  was  dis- 
solved. Among  their  printed  books  were  the 
Mazarin  Bible,    sometimes  called  the  Forty- 


tv>o4ine  Bible,  from  the  Dumber  of  lines  of 
type  to  a  column,  and  a  Latin  OTid  Qerman 
Bible.  Faust  continued  the  buaineea  with  his 
son-in-law,  Peter  Schoffer,  until  his  death, 
which  occurred  in  1466,  supposedly  from  the 
plague.  Several  copies  of  their  books  still  ex- 
ist.   See  GuTBNBERa,  Johannes;   PRiNTtNO. 

FAWKES,  lawkt,  Gtrr  (1570-1606),  a  con- 
spirator who  endeavored  to  avenge  the  persecu- 
tion of  Roman  Catholics  in  England  by  blow- 
ing up  King  James  I  and  the  Parliament.  Gun- 
powder was  hidden  beneath  the  Houses  of 
Parliament,  and  all  was  in  readiness,  when 
Fawkes  was  betrayed  and  captured.  Novem- 
ber S  is  still  celebrated  as  Guy  Fawkes  Day. 
See  GuNPOWDQt  Plot. 

FEAK,  a  cape  in  North  Carolina,  extending 
from  Smith  Island  into  the  Atlantic  Ocean;  it 
is  near  the  southern  extremity  of  the  coast- 
line of  the  state.  Navigation  is  dangerous 
around  this  point,  because  of  the  frequent 
storms;  it  is  this  fact  which  gave  rise  to  its 

FEASTS.  See  Festivalb. 
FEATH'ERS,  outgrowths  of  the  skins  of 
all  birds,  which  furnish  them  the  means  of 
flight  and  provide  light,  warm,  attractive  body 
coverings.  They  are  not  only  a  delight  to  the 
eye  of  man  but  are  of  value  in  the  arts  and 
industries. 

Four  Kinds  and  Four  Parts.  In  an  age  long 
past,  the  present  graceful  songster  of  the  air 
belonged  to  the  same  family  as  the  ugly,  scale- 
covered  reptile,  a  kinship  which  is  made  ap- 
parent by  a  study  of  the  feathery  covering  of 
the  bird.  With  the  aid  of  a  microscope  one 
may  see  the  scale-like  growths  on  the  skin, 
from  which  have  pushed  forth  the  wing  and 
tail  quiil  feathert;  the  general  covering  of 
contour  fealhen;  the  soft,  plume-like  down 
jeatkert,  lying  between  the  later  contour  feath- 
ers, and,  finally,  the  hair-like  pin  Jeathen, 
which  the  housewife  singes  off  in  preparing 
poultry  for  the  table. 

Studying  just  one  feather  from  the  point  of 
its  growth,  one  would  aee  first  the  qvill,  a 
BbroDg,  round,  homy,  taperit^  stem,  hollow  in 
the  lower  part,  and  extending  into  a  pith-filled 
•Aq/t.  From  each  side  of  the  shaft  grows  a 
B  called  barbs,  arranged  in  regular 
■  and  forming,  together  with  the  shaft, 
s  the  baitw  of  a  vane  are 
^buleti.  which  interlock  with 
B  of  adjacent  barbs.  Such  a 
:  and  atrong. 
I  groir  from  all  parts  of  the 
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skin,  however,  but  only  in  definite  jAaeet 
called  plerylae;  the  bare  intervening  spaces 
are  covered  by  the  overlapping  feathers.  Peri* 
odically  feathers  are  shed  and  renewed  by  a 
process  called  molting. 


(a)  Downy  portion 

Commercial  Uses.  The  chief  uses  of  feathers 
are  for  stuffing  bedticks,  quilts,  cushions  and 
upholstery;  they  are  also  used  for  ornamen- 
tation. In  a  former  day  they  were  made  into 
pens.  For  the  first  four  uses  named,  feathere 
of  ducks  and  geese  are  most  valuable,  espe- 
cially those  of  the  eider  duck.  Through  ef- 
forts of  Audubon  societies  there  is  a  dimin- 
ishing use  of  feathers  as  ornaments,  but  sta- 
tistics show  that  feather  goods  manufactured 
in  the  United  States  yearly  are  valued  at 
about  S35,0D0,000,  and  in  Canada  at  about 
(400,000. 

Prices  vary  with  quality,  coloring  and  extent 
of  supply.  The  most  expensive  feathers,  used 
in  millineiy  and  women's  headdress  and  by 
Oriental  princes,  arc  those  of  the  bird  of  para- 
Feathers  from  the  egret,  known  as  ai^retCe*, 
are  becoming  more  scarce  and  ore  growing  in- 
creasingly expensive.  They  are  used  for  mil- 
itary plumes  as  well  as  on  hats  and  in  the 
hair  of  women.  Drooping,  graceful  ostrich 
plumes,  in  natural  colors  or  dyed  in  many 
shades  and  tints,  are  used  for  headdress,  muffs, 
boas  and  ornamentation  of  costumes.  Soft, 
light,  flufiy  feathers  of  some  of  the  storks  arc 
Bs  widely  used  as  ostrich  feathers. 

Brilliantly-colored  feathers  of  various  other 
birds,  such  as  humming  birds,  pheasants, 
grebes,  peacock  and  turkeys,  are  used  for  per- 
sonal adornment  by  people  of  all  nations  and 
in  all  stages  of  civiliiation,  and  even  the  com* 
monest,  plainest  feathers  are  dyed  and  ef- 
fectively employed. 

Related  SnbJeetB.  The   rsader  Is  referred  to 

the  [ollowlne  articles  In  these  volumen : 
Audubon  Society  Moltinc 

Bird  Ootrlcfa 

Bird  of  Paradise  Pheasant 

ElSret  Poultry 
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,  EBROABY,  the  second  ami  the  shortest 
moDth  of  the  modern  calendar  year.  Its  name, 
do  louder  eigniricant  in  any  way,  used  to  mean 
a  great  deal  to  the  ancient  Romans,  for  it  came 
from  a  word  meaning  la  pjirijy;  this  was  the 
month  in  which  the  people  were  purified  for 
the  religious  festivals  of  the  followii^  months. 
The  primrose  is  the  special  flower  tor  Febru- 
ary, and  the  amethyst  ia  its  gem. 

Its  History.  February  was  not  one  of  the 
"pioneer"  months— that  is,  it  was  not  in  that 
earliest  calendar  year  which  Romulus  drew 
up.  Numa,  however,  added  Februaris,  but 
placed  it  at  the  very  last  of  the  year,  and  not 
for  centuries  was  it  transferred  to  its  perma- 
nent place  after  January-  (see  Calendab). 

Excepting  February  a.lone, 
Which  his  but  twenty-eight,  In  fine. 
Leap  Year  gives  It  twenty- nine. 

says  an  old  rhyme;  but  Februaiy  has  not 
always  been  so  far  short  of  il«  sister  months 
in  the  number  of  days.  Until  the  time  of 
Julius  Caesar  it  had  thirty  days,  but  Caesar 
took  one  from  it  to  lengthen  out  his  honor- 
month,  July;  and  when  Augustus  named  the 
eighth  month  after  himself,  he,  too,  took  from 
February  the  extra  day  needed.  Every  four 
years  comes  leap  year  (which  see),  and  gives 
to  the  month  a  twenty-ninth  day. 

Its  Character.  February  ia  cold  and  stormy 
in  north  temperate  regions.  Often  the  very 
heaviest  snowstorms  of  the  year  come  in  this 
late  winter  month,  though  it  is  likely,  too,  to 
have  occasional  warm,  sunny  days  that  point 
forward  to  spring.  There  is  an  old  belief, 
valueless  but  interesting,  connected  with  Feb- 
ruary weather.  On  the  second  of  the  month. 
Groundhog  Day,  it  is  said  the  groundhog 
pushes  his  way  out  of  his  winter  burrow  and 
looks  about  him.  If  he  can  see  his  shadow  he 
creeps  back  for  another  sleep  of  six  weeks,  but 
if  the  day  is  cloudy  he  knows  that  spring  has 
almost  come  and  there  is  no  more  time  for 
doning. 

Special    Days.      February   has    an   unusunl 


number  of  days  of  peculiar  interest,  most  of 
them  birthdays.  Lincoln,  Washington,  Dickens, 
Lowell  and  Longfellow— these  are  but  a  few  of 
the  great  men  whose  birthdays  fall  within  ttiie 
month;  and  every  one  of  these  had  the  char- 
acter and  the  determination  to  achieve  high 
ambition  which  make  the  glory  of  their  lives 
the  most  inspiring  sort  of  study. 

There  is  Saint  Valentine's  Day,  on  the  four- 
teenth day,  named  for  a  Catholic  Saint,  but 
given  over  to  that  kind  of  sentiment  which 
must  not  be  taken  too  seriously.  Candlemas 
Day,  which  falls  on  February  2,  is  a  festival  of 
the  Roman  Catholic  Church,  during  which  the 
candles  to  be  used  in  services  throughout  the 
year  are  consecrated.    (See  pages  214S-2147.) 

PED'ERAL  HALL,  an  historic  building  in 
New  York  City,  the  first  capitol  of  the  Unit«d 
States,  therefore  the  building  in  which  the 
First  Congress  met.  The  building  had  been 
known  as  the  City  Hall.    It  stood  at  the  cor- 
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FEDERAL  HALL 
The  building  which  houaed  the  Ftrst  Congreas 

of  the  United  States,  whose  mosl  1m ' " 

was  probably  the  passage  of  the  lira 
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ner  of  Broad  and  Wall  Streets;  to  be  more 
in  keeping  with  the  new  government  it  under- 
went extensive  repairs  and  whb  rechristened 
Federal    Hall    just   before    Washington's    first 
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FEBRUARY  QUOTATIONS 
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1.  The    February    sunshine    steeps    your 

boughs. 
And    tints    the    buds    and    swells    the 
leaves  within.  — Bryant. 

2.  I  beat  the  Austrians  because  they  did 

not  know  the  value  of  five  min- 
utes, — Napoleon. 

3.  By  so  many  roots  as  the  marsh-grrass 

sends  in  the  sod, 
I   will    heartily    lay    me   ahold   on    the 
greatness  of  God.        — Lanier. 

4.  Honour  Is  not  won 

Until  some  honorable  deed  be  done. 

— Marlowe. 

5.  The  day  Is  ending. 

The  night  is  descending. 
The  marsh   is  frozen, 


The  river  dead. 


— Longfellow. 


6.  Procrastination  is  the  thief  of  time. 

— Young. 

7.  Oh,  a  dainty  plant  Is  the  ivy  green, 
That  creepeth  o'er  ruins  old ! 

Of  rig*ht  choice  food  are  his  meals,   I 

ween. 
In  his  cell  so  lone  and  cold. 

— Dickens. 

8.  This  above  all :   to  thine  own  self  be 

true, 
And  it  must  follow,   as  the  night  the 

day, 
Thou   canst   not  then   be   false  to  any 

man.  — Shakespeare. 

9.  The  little  birds  twitter  and  cheep 
To  their  love.^i  on  the  leafless  larch: 
But  seven  foot  deep  the  snow-wreaths 

sleep, 
And  the  year  hath  not  worn  to  March. 

— Symonda. 


10. 


11. 


'Presents."    I   often   say, 
sents." 


'endear  Ab- 
• — Lamb. 


Honour  and  shame  from  no  condition 
rise ; 

Act  well  your  part,  there  all  the  hon- 
our lies.  — Pope. 

12.  Let    us    have    faith    that    right    makes 

right  and  in  that  faith  let  us 
dare  to  do  our  duty  as  we  under- 
stand It.  — Lincoln. 

13.  Around,  above  the  world  of  snow 

The   light-heeled   breezes    breathe   and 

blow ; 
Now   here,   now   there,   they  whirl   the 

flakes 
And     whistle     through     the     sun-dried 

brakes, 
Then  growing  faint,  in  silence  fall 
Against  the  keyhole  In  the  hall. 

— Benael. 


14.  Hall    to    thy    returning    festival,    old 

Bishop  Valentine !  •  •  Like  unto 
thee,  assuredly,  there  Is  no  other 
mitred  father  In  the  calendar. 

— Lamb. 

15.  Soul  sincere. 

In  action  faithful,  and  In  honor  clear; 

Who  broke  no  promise,  serv'd  no  pri- 
vate end. 

Who  gained  no  title,  and  who  lost  no 
friend.  — Pope. 

16.  A  little  too  late  is  much  too  late. 

— German  Proverb. 

17.  Better  to  die  ten  thousand  deaths. 
Than  wound  my  honour. 

— A  nonymous. 

18.  The  speckled  sky  Is  dim  with  snow, 
The  light  flakes  falter  and  fall  slow ; 
Athwart  the  hill-top,  rapt  and  pale, 
Silently  drops  a  silvery  veil ; 

And  all  the  valley  is  shut  In 
By  flickering  curtains,  gray  and  thin. 

— Trowbridge. 

19.  Remember  that  time  is  money. 

— Franklin. 

20.  Consider   your   honor   of   more  weight 

than  an  oath.  — Solon. 

21.  It  Is  pleasant  to  think,  just  under  the 

snow. 

That  stretches  so  bleak  and  blank  and 
cold. 

Are  beauty  and  warmth  that  we  can- 
not know. 

Green  fields  and  leaves,  and  blossoms 
of  gold.  — Hempstead. 

22.  Labour   to   keep   alive    in    your   breast 

that  little  spark  of  celestial  fire — 
conscience.  — Washington. 

23.  Early  to  bed  and  early  to  rise 
Makes    a    man    healthy,    wealthy    and 

wise.  — Franklin. 

24.  Strict     punctuality     is     perhaps     the 

cheapest  virtue  which  can  give 
force  to  an  otherwise  insignifi- 
cant character.  — Bayes. 

25.  Millions  for  defense,  but  not  one  cent 

for  tribute.  — Pinckney. 

26.  Each  man,  unknowing,  grreat. 
Should  frame  life  so  that  at  some  fu- 
ture hour 

Fact  and  his  dreamings  meet. 

— Hugo. 

27.  Sail  on,  O  Union,  strong  and  great ! 
Humanity  with  all  its  fears. 

With  all  the  hopes  of  future  years. 
Is  hanging  breathless  on  thy  fate. 

— Longfellow. 

28.  Beneath  the  ceaseless-beating  rain 
Earth's  snowy  shroud  fast  disappears, 
As  sorrow  pressing  on  the  brain 
Fades  In  a  flood  of  tears.      — Dazey. 
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ure  when  it  is  able  to  exercise  the  special 
kind  of  activity  for  which  it  instinctively 
craves.  As  an  instance,  everybody  has  noticed 
how  a  kitten  likes  to  play  with  a  rolling  ball. 
The  instinct  of  a  kitten  is  to  stalk  prey  and 
seize  it  by  a  sudden  leap.  The  rolling  ball 
seta  this  instinctive  organization  in  motion, 
and  the  kitten  derives  pleasure  from  exercis- 
ing it. 

ChaiBcteiistics  of  the  Feelinga.  We  have 
seen  that  feelings  are  accompanied  by  pleasure 
or  pain.  This  is  known  as  the  lone  of  the 
feeling.  Besides  tone,  feelings,  including  the 
emotions,  are  characterized  by  strength, 
rtiythm  and  content.  Strength  refers  to  the 
intensity  of  the  feeling.  By  rhythm  is  meant 
the  length  and  the  form  of  feelings.  A  feeling, 
for  instance,  like  ai^r,  rises  gradually  and 
then  subsides,  following  a  rhythmical  motion 
comparable  to  the  waves  of  the  sea.  By  coti- 
tent  is  meant  the  mental  state  that  occasioned 
the  feeling.  The  content  may  be  very  simple. 
as  when  we  view  a  beautiful  landscape,  or  it 
may  be  complex,  as  when  we  are  stirred  by 
love  of  country. 

Related  8Hb]*otB.     The  reader  Ih  referred  to 

the  Collowlns  articles  In  these  volumes; 
Interest  Wilt 

Psychology 

FELDSPAR,  leld'spahr.  If  we  examine  a 
piece  of  granite,  we  notice  one  substance  which 
gives  the  rock  its  prevailing  color;  it  has  a 
pearly  luster,  and  may  vary  in  color  from  . 
white  to  pink,  red  or  green.  This  substance 
is  feldspar;  next  to  quarts  and  limestone  it 
is  the  most  important  rock-forming  mineral. 
Feldspar  is  a  compound  of  silica  and  alumi- 
num,  combined  with  potash,  soda  or  lime.  So 
we  have  potash  feldspar,  soda  feldspar  and 
lime  feldspar.  Potash  feldspar  is  the  moat 
abundant  and  is  generally  known  as  common 
feldspai^tlie  kind  seen  in-  granite.  Another 
name  for  it  is  orihoettue,  a  Greek  word  mean- 
vof  tpUtting  ai  right  angle*,  and  used  because 
the  ends  of  crystals  of  feldspar  form  ri^t 
■n^ea  witli  the  eidea,  which  are  five  in  num- 
ber, so  Uial  a.  perfect  crj'stal  of  feldspar  is 
five-sided  prism.  Thcr*'  are  many  varieties 
feldspar;  ode  of  tlic  purest  forms  kaolin 
hich  see).  Another  vuriety  is  known  as 
w,  because  its  siiiface  has  the  appear- 
^moonlLght.  Labnidorile  ctm- 
I  cr>'stal)<,  mieroefuie  is  li^t 
ik,  uid  k  peculiar  white 
J  Mfit*.    See  Gbanitk; 


»  FBLONT 

FE'LIZ,  Antonius,  a  Roman  procurator,  or 
governor,  of  Judea  (a.d.52-60),  who  rose  to 
power  from  slavery  and  governed  with  exces- 
sive severity.  His  rule  was  marked  by  con^ 
stant  disturbance  and  revolt.  Unfavorable 
reference  to  him  is  made  in  history  by  Tacitus 
and  in  the  New  Testament  (AcU  XXHI). 
The  Apostle  Paul  was  sent  to  be  judged  be- 
fore him  and  was  held  in  custody   for  two 

FELLOWSHIP,  jel'oship,  a  sum  of  money, 
the  income  of  which  is  bestowed  upon  a  grad- 
uate of  a  college  or  university  for  marked 
proficiency,  to  aid  him  in  purauing  further 
studies.  The  average  amount  given  to  a  stu- 
dent is  $500;  many  fellowships  are  for  leas 
amounts,  while  others  are  for  more,  such  as 
the  Johnston  appointment  at  Johns  Hopkins 
University,  which  is  11,500.  A  fellowship  is 
usually  bestowed  without  regard  to  the  col- 
lege of  which  the  student  is  a  graduate.  How- 
ever, the  holder  is  expected  to  do  graduate 
work  in  the  department  to  which  the  fellow- 
ship is  attached,  and  generally  this  work  must 
be  done  at  the  institution  which  grants  it,  or 
at  some  other  particularly  specified. 

At  the  University  of  Illinois  are  ten  tSOO  fel- 
lowships in  experimental  engineering,  while  at 
Harvard  there  are  thirty  teaching  fellowships. 
Most  of  the  money  which  forma  the  founda- 
tion, or  fellowship,  comes  from  personal  gifts, 
bequests,  or  memorial  gifts,  while  the  remain- 
der is  appropriated  from  general  university 
funds.  Fellowships  in  the  United  States  are 
usually  for  one  year,  though  the  student  may 
be  reelected ;  but  in  England  the  ordinary  hold- 
ing lasts  six  or  seven  years,  while  many  fel- 
lowships are  held  a  lifetime.  In  the  Sorbonne 
at  Paris  the  fellowship  has  become  merely  on 
honorary  distinction  with  no  money  attach- 
ment, while  in  the  newer  English  uni\-etBities 
it  is  rarely  worth  more  than  tlSO,  and  is  held 
for  from  one  to  three  yeare, 

FELOHY,  }el'oni,  any  offense  of  a  nature 
so  serious  as  to  be  punishable  by  death  or  im- 
prisonment. The  crimes  classed  as  felonies 
are  homicide,  or  the  killing  of  one  person  by 
another,  theft,  robbery,  burglary  and  like  of- 
fences. Under  constitutional  law  it  is  not  pos- 
sible to  extend  any  penalty  beyond  the  loss  of 
life  or  liberty  of  the  guilty  individual,  and 
most  states  and  provinces  now  define  the  pen* 
alties  by  statute.  A  violation  of  law  of  leaa 
serious  nature  than  felony  is  punishable  by 
a  fine,  or  brief  jail  sentence,  and  is  known  aa 
a  mudemeanor  (which  see). 
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FELT,  from  the  Dutch  vilt,  is  an  unwoven 
material  made  from  wool,  hair  and  fur,  mat- 
ted together  with  the  aid  of  moisture  and  heat 
by  a  process  of  rolling,  beating  and  pressure. 
It  is  said  to  be  of  Asiatic  origin,  dating  from 
remote  times,  and  the  best  and  most  durable 
felts  are  still  made  in  Persia  and  neighboring 
countries.  It  was  introduced  into  Europe  at 
the  period  of  the  Crusades.  In  ancient  times 
it  was  used  for  tents,  hats,  coats  and  carpets. 
A  higher  grade  of  felt  has  been  obtained  since 
the  invention  of  the  microscope,  which  made 
possible  the  minute  examination  of  the  wool 
liber  structure,  and  resulted  in  more  scien- 
tific manufacturing  methods.  Various  grades 
of  the  material  are  in  use  for  a  vast  number 
of  purposes,  including  millinery,  men's  hats, 
carpets,  rugs,  lining  of  rubber  shoes,  gloves, 
trimmings,  etc.,  and,  on  account  of  its  heat- 
resisting  qualities,  as  a  covering  for  steam 
pipes,  boilers,  cylinders,  etc.  It  is,  perhaps,  of 
the  greatest  importance  as  headwear. 

FENCING,  the  use  of  a  sword  or  a  foil,  or 
of  a  weapon  having  either  a  point  or  an  edge, 
for  the  purpose  of  attack  or  self-defense.  This 
use  of  the  foils  prevailed  for  centuries,  but 
within   the   past   hundred   years   fencing   has 


POSITIONS  IN  FENCING 

( 1 )  First  position  ( 4  )   Eneragement  in 

( 2 )  On  eruard  tierce 

( 3 )  The  lunge  ( 5 )   Parry  in  quarte 

( 6 )   Parry  in  septime 

been  merely  a  sport  wherein  is  practiced  the 
art  of  self-defense.  The  art  is  said  to  have 
originated  in  Italy  in  the  sixteenth  century, 
and  quickly  became  popular  in  Spain  and 
France,  where  it  was  one  of  the  principal  pas- 
times of  the  nobility.  It  was  the  usual  me- 
dium for  dueling  before  that  practice  began 
to  be  regarded  with  disfavor  in  the  early  part 
of  the  nineteenth  century.  Its  development 
was  aided  by  the  invention  of  gunpowder, 
which  rendered  armor  useless. 

Fencing  is  now  one  of  the  favorite  sports  of 
modem  times,  and  is  played  only  with  light 


foils  or  small  flexible  swords  tipped  with  rub- 
ber buttons.  Its  practice  cultivates  a  graceful 
carriage,  and  promotes  agility  and  muscular 
control.  Bayonet  fencing  is  a  favorite  form 
of  exercise  in  armies.  A  bayonet  is  attached 
to  the  end  of  a  rifle  and  is  used  in  the  same 
general  manner  as  the  small  sword. 

Some  of  the  terms  peculiar  to  fencing  may 
be  defined  as  follows:  Feint,  a  movement  to 
mislead  an  opponent;  parry,  a  defense  against 
a  thrust;  riposte,  a  thrust  made  after  a  parry; 
appel,  a  smart  stamp  of  the  right  foot  upon 
the  ground  in  a  retreat  or  a  feint;  prime  and 
quarte  refer  to  the  part  of  the  body  to  the  left 
of  the  blade  and  above  the  hand;  aeptime  and 
quinte,  to  the  left  but  below  the  hand;  tierce 
and  sixte,  to  the  right  above  the  hand;  octave 
and  second,  to  the  right  below  the  hand. 

F4NEL0N,  ian'lawN',  Franqois  db  Salig- 
NAG  (1651-1715),  a  distinguished  French  author 
and  churchman,  bom  in  P^rigord  and  educated 
at  Plessis  College,  Paris,  and  at  the  Seminary 
of  Saint  Sulpice,  where  he  was  ordained  in 
1675.  In  1678  he  was  placed  at  the  head  of 
an  institution  designed  to  harbor  and  convert 
to  Roman  Catholicism  the  young  daughters 
of  the  Huguenots  who  remained  in  France. 
In  1689  he  became  the  tutor  of  the  grandsons 
of  Louis  XIV,  and  in  1695  was  appointed  arch- 
bishop of  Cambrai.  His  most  celebrated  wox^ 
is  The  Adventures  of  Telemachus,  a  form  of 
historical  romance  dealing  with  the  wanderings 
of  the  son  of  Ulysses.  His  other  works,  in  the 
domain  of  philosophy,  include  The  Maxims  of 
the  Saints,  The  Education  of  Girls  and  The 
Temporal  Power  of  the  Medieval  Popes. 

FENIANS,  fe'nianz,  a  political  association 
of  Irish  and  Irish-Americans,  said  by  some  to 
have  been  founded  in  New  York  and  by  others 
to  have  originated  in  Paris.  Its  object  was 
to  secure  the  independence  of  Ireland  and  its 
establishment  as  a  republic.  The  movement 
was  organized  in  1861;  it  spread  through  the 
United  States  and  Ireland  and  among  the  Irish 
inhabitants  of  Great  Britain,  resulting  in  revolt 
in  Ireland  and  an  attempted  invasion  of  Can- 
ada from  the  United  States.  Fenian  was  the 
official  title  of  the  American  branch  only,  but 
in  the  public  mind  it  covered  the  entire  move- 
ment. After  1872  the  organization  continued 
as  a  secret  society  for  a  number  of  years. 
Present-day  efforts  to  improve  the  condition 
of  Ireland  are  related  under  the  title  Home 
Rule. 

FENICEL,  fen' el,  an  herb  of  the  parsley 
family,  the  leaves  of  which  are  very  fragrant 
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and  are  often  used,  especially  in  Europe,  to 
season  sauces.  The  seeds  also  have  a  pleasing 
odor  and  warm  taste,  and  are  used  to  give  a 
pleasant  flavor  to  medicine.  Although  foimd 
wild  in  the  United  States  and  Canada,  the 
fennel  is  popular  in  Europe  as  a  garden  plant. 
This  herb,  with  its  small,  yellow  flowers  and 
finely-divided  leaves,  appears  frequently  in  lit- 
erature, in  the  early  days,  having  been  an 
emblem  of  strength  and  valor. 

FER'DINAND  I  (1503-1564).  and  FERDI- 
NAND n  (1578-1637),  two  Holy  Roman  em- 
perors (see  Holy  Roman  Empire).  Ferdinand 
I  was  the  son  of  Charles  V  of  Germany,  whom 
he  succeeded  as  emperor  in  1556.  Previously, 
in  1526,  he  had  been  crowned  king  of  Bohemia; 
his  claim  to  the  throne  of  Hungary  was  as- 
sured only  after  several  years  of  warfare  (see 
Austria-Hungary).  His  rule  as  emperor  was 
mild  and  just,  and  was  notable  for  his  reform 
of  the  currency  in  Germany. 

Ferdinand  II,  grandson  of  Ferdinand  I,  suc- 
ceeded his  uncle  Matthias  as  emperor  in  1619. 
Two  years  before  this  he  was  chosen  king  of 
Bohemia,  and  in  1618,  king  of  Hungary.  As 
he  was  Roman  Catholic  in  his  sympathies, 
his  Protestant  subjects  in  Bohemia  rose  in 
revolt  against  him,  bringing  on  the  terrible 
religious  struggle  known  as  the  Thirty  Years' 
War  (which  see).  With  the  increase  of  power 
resulting  from  his  election  to  the  office  of  em- 
peror, he  was  able  without  great  difficulty  to 
crush  the  Bohemian  insurrection.  Bis  reign 
was  almost  wholly  occupied  with  the  Thirty 
Years'  War,  the  completion  of  which  he  did 
not  live  to  see. 

FERDINAND  U  (1810-1859),  king  of  Naples 
and  Sicily,  known  as  the  Two  Sicilies.  He 
was  nicknamed  "King  Bomba,"  and  wa§  the 
son  of  Francis  I.  In  early  life  he  was  popular 
with  the  idlers  of  Naples.  In  1830,  when  he 
succeeded  his  father,  he  promised  his  subjects 
to  ''give  his  most  anxious  attention  to  the  im- 
partial administration  of  justice,"  but  he  made 
only  slight  concessions,  for  the  burden  of  tax- 
ation was  lightened  but  little  and  he  quickly 
established  a  despotism  worse  than  that  of  his 
father  and  gave  no  heed  to  the  welfare  of  his 
people. 

In  1832  he  married  the  daughter  of  Victor 
Emmanuel  and  four  years  after  her  death  mar- 
ried Maria  Theresa  of  Austria.    His  nickname 

|.*'Bomba"  arose  from  his  bombardment  of 

from  the  forts  commanding  it.    In 

ion  against  him  spread  over  his 

floranted  a  constitution,  but   a 


dispute  arose  as  to  the  nature  of  the  oath  for 
his  deputies  and  he  dissolved  Parliament  in 
March,  1849.  Despotism  was  again  estab- 
lished, and  he  died  just  after  France  and  Pied- 
mont, a  province  in  Italy,  had  declared  war 
against  Austria;  this  struggle  resulted  in  the 
downfall  of  his  kingdom. 

FERDINAND  IV  (1751-1825),  king  of  Naples, 
known  also  as  Ferdinand  I  of  the  Two  Sicilies. 
His  reign  was  more  of  a  burden  than  of  a 
blessing  to  his  country.  When  his  father  be- 
came king  of  Spain  in  1759  as  Charles  III 
Ferdinand  succeeded  him  as  ruler  of  Naples. 
A  regency  was  established,  and  the  young 
king's  education  was  purposely  neglected  in 
order  that  he  might  more  completely  be  dom- 
inated. In  1768  he  married  the  masterful 
Maria  Carolina,  daughter  of  the  empress  Maria 
Theresa,  and  she  set  about  making  Naples  a 
great  power.  When  the  French  monarchy  fell 
during  the  Revolution  (see  French  Revolu- 
tion), the  king  and  queen  joined  the  union 
against  France  and  ordered  wholesale  execu- 
tions and  arrests,  which  continued  until  the 
king  was  forced  to  agree  to  a  treaty.  When 
war  broke  out  between  Austria  and  France  in 
1805  he  signed  a  treaty  with  France,  but  soon 
after  formed  an  alliance  with  Austria.  After 
Napoleon  made  his  brother  Joseph  king  over 
Naples,  the  queen  was  exiled  to  Austria,  where 
she  died.  Ferdinand  returned  to  Naples  after 
the  fall  of  Napoleon,  but  repudiated  his  oath 
after  he  had  twice  sworn  to  maintain  the  new 
constitution,  thus  provoking  the  enmity  of  the 
party  which  had  planned  to  reestablish  him  in 
power. 

FERDINAND  V  (1452-1516),  king  of  Aragon, 
who  with  his  wife  Isabella  deserves  some  credit 
in  connection  with  the  discovery  of  America, 
was  bom  in  Sds,  Aragon,  Spain.  He  was  the 
son  of  John  II  of  Aragon,  and  through  his 
marriage  in  1469  to  his  cousin  Isabella,  queen 
of  Castile,  heiress  of  her  brother,  Henry  IV, 
the  two  kingdoms  were  united.  After  a  ten 
years*  war  it  was  possible  to  expel  the  Moors 
from  Granada  and  end  their  nile  in  Europe. 
For  this  act  the  Pope  gave  him  the  title  of 
The  Catholic,  Ferdinand  and  Isabella  played 
a  leading  part  in  Europe;  the  king,  supreme 
in  Aragon,  aimed  at  great  political  power;  the 
queen  continued  at  the  head  of  the  government 
of  her  own  kingdom. 

The  discovery  of  America  was  the  most  mo- 
mentous event  of  their  reign.  Ferdinand  was 
indifferent  when  Columbus  first  pleaded  his 
cause,  but  Isabella  declared  she  would  under- 
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take  to  finance  the  project  for  Castile;  she 
therefore  furnished  three  little  ships  and  offered 
to  pledge  her  jewels,  if  necessary.  Columbus' 
discoveries  made  them  sovereigns  of  a  new 
land,  and  eventually  made  Spain  the  first 
power  in  the  world.  After  the  death  of  Isabella 
in  1504  Ferdinand  added  to  his  kingdom  both 
Naples  and  Navarre. 

FERlfENTATION,  jer  men  ia' shun,  a  chem- 
ical change  which  takes  place  in  animal  or 
vegetable  matter  through  the  action  of  certain 
organisms  called  fermenU.  One  of  the  familiar 
examples  of  fermentation  is  the  action  of  yeast 
in  bread  dough.  Yeast,  which  is  a  form  of 
plant  life  and  one  of  the  most  important  fer- 
ments, changes  the  starch  in  the  flour  to  sugar, 
and  then  decomposes  the  sugar  into  carbon 
dioxide  and  alcohol.  This  process  is  shown  in 
the  bubbles  of  gas  which  honeycomb  a  mass 
of  dough  that  has  been  set  fo  "rise."  The 
souring  of  milk,  the  change  of  apple  juice  to 
hard  cider  and  of  sweetened  water  to  vinegar, 
the  ripening ,  of  cheese,  the  decaying  of  fruit 
and  the  putrefying  of  meat,  are  other  illustra^ 
tions  of  fermentation. 

Fermentation  also  plays  an  important  part  in 
the  digestion  of  food.  Gastric  juice  contains 
two  ferments,  rennin  and  pepsin.  The  former 
acts  by  curdling  milk,  and  the  latter  by  soften- 
ing the  albumin  of  food  so  that  it  will  dissolve 
in  water  and  be  absorbed  into  the  blood. 
When  harmful  germs  of  fermentation  are  taken 
into  the  body  the  acid  of  the  gastric  juice  ' 
destroys  them,  but  if,  for  some  reason,  the  acid 
is  too  weak  to  do  its  work,  these  germs,  by 
the  process  of  fermentation,  turn  the  food 
sour,  and  the  result  is  an  attack  of  indigestion. 

Fermentation  is  one  of  nature's  wonderful 
schemes  of  economy.  Plants  obtain  all  their 
food  from  the  ground  and  air.  When  a  plant 
dies  it  is  due  to  numerous  little  germs  which 
begin  the  process  of  decay;  the  result  is  that 
the  plant  returns  to  the  ground  and  air  to  be 
used  again  in  the  growth  of  other  plants. 

The  subject  of  fermentation  directly  con- 
cerns the  housewife  who  is  confronted  with  the 
task  of  keeping  the  food  that  comes  into  the 
home  sweet  and  wholesome;  that  is,  free  from 
harmful  fermenting  agents.  Some  of  the 
most  familiar  devices  for  preserving  household 
foodstuffs  are  quite  simple.  Foods  are  placed 
in  various  containers  that  they  may  be  pro- 
tected from  dirt,  flies  and  other  forms  of 
contamination;  bread  is  always  covered  so 
it  will  not  become  moldy,  etc.  Before  the  ice 
box  became  so  common  the  old-fashioned  well 


was  utilized  as  a  storage  house,  milk,  butter 
and  other  perishable  foods  being  suspended 
in  it  on  account  of  its  coolness.  Now  the 
household  refrigerator  is  everywhere  used  for 
keeping  foods  sweet  in  the  warm  season.  The 
ice  box  itself  may  become  a  source  of  con- 
tamination, however,  if  not  kept  scrupulously 
clean.  A  neglected  comer  swarming  with 
germs  may  easily  cause  milk  to  turn  sour  or 
butter  to  spoil. 

Fruits,  vegetables  and  meats  that  are  canned, 
pickled  or  preserved  are  insured  against  fer- 
mentation by  being  sterilized  and  sealed  in 
air-tight,  sterilized  jars  or  containers.  Certain 
standard  preservatives  are  in  common  use  in 
household  canning;  that  is,  spice  and  vinegar 
for  fruits,  salt  for  vegetables,  salt,  spice  and 
vinegar  for  pickled  goods,  and  salt  and  spice 
for  meats.  Another  device  for  preserving  foods 
is  immersion  in  oil  or  fat.  This  is  illustrated 
when  the  housewife  pours  a  spoonful  of  olive 
oil  on  top  of  a  jar  of  pickles  or  a  bottle  of 
olives.  In  the  commercial  world  the  preserva- 
tion of  foods  has  reached  a  high  degree  of 
efficiency;  this  is  told  in  the  articles  Cold 
Storage;  Food  Products,  Preservation  of; 
Meat  and  Meat  Packing.  jj.s. 

FERMENTED  LIQUORS ,  fer  ment '  ed  lik '  erz, 
a  term  that  includes  alcoholic  beverages  ob- 
tained by  fermentation,  as  distinguished  from 
spirituous  liquors,  which  are  the  result  of  dis- 
tillation. The  sugar  in  the  juice  of  fruits 
is  turned  to  alcohol  by  fermentation.  Grapes 
so  treated  furnish  wine;  ale  and  beer  are 
made  by  the  fermentation  of  an  infusion  of 
starchy  grains  which  have  been  previously 
malted,  the  starch  being  turned  into  dextrin  in 
the  process.  Cider  is  made  from  the  fer- 
mented juice  of  apples;  mead,  the  favorite 
drink  of  the  hardy  Norsemen  of  old,  is  made 
from  honey.  The  natives  of  South  Africa 
make  a  kind  of  beer  called  twala  from  fer- 
mented kafir  corn.  Indians  of  South  America 
make  a  liquor  named  chica  from  com,  and 
the  Kirghiz,  inhabiting  the  steppes  of  Central 
Asia,  drink  kumiss  made  of  fermented  mares' 
milk.  See  Alcohouc  Drinks;  Distillation; 
Fermentation. 

FERNIE,  fer'ni,  the  county  town  and  the 
provincial  police  headquarters  for  East  Koote- 
nay  district,  British  Columbia,  noted  for  its 
immense  coal-mining  industry,  which  employs 
about  1,500  men  and  has  an  average  annual 
output  of  1,500,000  tons.  It  is  situated  near 
the  Elk  River,  in  the  extreme  southeastem 
comer  of  the  province,  fifty  miles  west  of  tJa^. 


Alberta  boundary  line  and  twenty  mileg  north 
of  the  Montana  state  line.  The  city  ia  served 
by  the  Crow's  Nest  branch  of  the  Canadiao 
Pacific  and  also  by  the  Great  Northern  and 
the  Morriflsey,  Femie  ft  Michel  tailwaya.  The 
place  was  settled  in  189S  and  was  incorporated 
as  a  city  in  1904,  It  was  almost  completely 
destroyed  by  fire  in  1908.  In  1911  the  popula- 
tion was  3,140;  in  1916  it  was  eatimated  at 
3,500,  English,  Irish,  Welsh,  Italians  and  Slavs 
predominating  in  the  foreign  element. 

Femie  is  located  in  an  agricultural  district 
well  adapted  to  the  growing  of  fruits  and  veg- 
etables. The  coke  industry  is  represented  by 
500  bee-hive  ovens.  Other  industries  of  im- 
portance are  saw  mills,  machine  shops,  railway- 
ear  shops,  foundries,  breweries  and  factories 
for  mailing  fruit  boxes,  furniture  and  building 
material.  Noteworthy  public  buildings  are 
the  1100,000  provincial  government  building,  a 
1100,000  customs  ofiBce  and  post  office,  and  a 
courthouse. 

FEBHS,  fenti,  a  Urge  and  important  group 
of  flowerleaa  plants,  whose  delicate  and  beauti- 
ful foliage  adds  to  the  attractiveness  of  the 
woodlands,  and  whose  habits  of  growth  and 
ti^oduction  are  moat  interesting.    There  are 
^il^i^^UOO  species,  found  both  in  the  tem- 
^^^^^^^bw  and  in  the  tropics,  and  ranging 
^^K  ■  forms  whose  delicate,  filmy  leaves 

«,  to  the  great  treelike  ferns  of 


South  America  and  the  Pacific  Islands,  which 
rise  to  heights  of  forty  feet  or  more. 

In  all  except  the  tree  ferns,  the  parts  of  the 
plants  that  are  seen  are  the  leaves  only,  for 
the  stems  and  roots  are  underground.  Upon 
the  under  surfaces  of  the  leaves,  or  frondt, 
are  found  round,  brownish  spore  cases,  which 
contain  countless  minute  bodies  known  as 
gporei.  Whsn  these  become  ripe,  the  cases 
burst  open,  and  the  spores,  falling  to  the 
ground,  sprout  and  produce  a  tiny,  heart- 
shaped  leaf,  which  is  entirely  different  from 
the  parent  fern.  Upon  this  plant  are  produced 
the  organs  from  which,  in  time,  a  new  fern  will 
spring.  This  method  of  reproducing  is  called 
by  botanists  allematwn  of  generations. 

Some  ferns  grow  on  the  ground,  others  live 
in  the  water,  and  some  attach  themselves  to 
other  objects.  The  latter,  known  as  eUmbing 
fema,  lack  the  strength  to  hold  themselves  up, 
and  so  twine  about  other  objects  for  support. 
Among  familiar  varieties  of  ferns  are  the  as- 
paragus fern,  bearing  leaves  like  tiny  spines; 
the  brake  (which  see) ;  the  beautiful  dickaonia, 
lady  and  New  York  ferns,  with  long,  plume- 
like fronds;  and  the  delicate  maidenhair 
(which  see) . 

Fern  beds  make  a  delightful  nook  in  a  schod 
garden.  These  plants  are  hardy  and  will  grow 
from  year  to  year  with  little  care,  if  planted 
on  the  shady  side  of  the  schoolhouae.     His 


children  can  add  to  the  beauty  of  the  spot 
by  arranging  about  the  bed  a  few  moes-covered 
rocks  from  the  woodlands.  Fems  aSord  ex- 
cellent material  for  drawing  and  language  les- 
sons, and  the  study  of  their  growth  and  habits 
can  be  made  very  interestii^. 

Geologists  say  that  a  vast  number  of  cen- 
turies ago,  in  the  era  known  as  the  Carbonifer- 
ous Period  (which  see),  many  portions  of  the 
earth's  surface  were  covered  with  a  dense 
growth  of  ferns.  These  plants,  together  with 
others  of  their  type,  produced  the  vegetable 
matter  from  which  the  great  coal  deposits  of 
the  earth  have  been  formed  (see  GnoLOor}. 

FESSEKO,  lerra'ro,  Gugublmo  (1872-  ), 
a  present-day  Italian  historian  whose  best 
work,  Grcotness  and  Decline  oj  Rome,  is  de- 
clared more  ambitious  than  scholarly.  In  it, 
however,  he  shows  wide  knowledge  of  eco- 
nomics and  psychology.  He  was  bora  near 
Naples,  the  son  of  a  railway  ei^eer,  and  aft«r 
studying  law  he  wrote  the  Female  Offender, 
assisted  by  Lombroao,  whose  daughter  he 
married.  For  several  years  he  was  conspicuous 
for  hia  political  writings,  and  these  led  to  lec- 
tureships in  Milan  on  militarism.  During  the 
year  1906  he  lectured  at  the  College  de  France 
and  two  years  later,  after  traveling  in  South 
America,  he  visited  the  United  States  and  Can- 
ada, delivering  a  series  of  historical  lectures. 
In  1913  he  wrote  the  historical  work,  Betioeen 
Two  Worlds,  and  a  year  later  Ancient  Rome 
and  Modem  America. 

FERRET,  fer'et,  a  yellowish- white,  pink- 
eyed  animal,  about  fourteen  inches  long,  do- 
mesticated in  America  and  Europe  and  kept 
to  kill  mice  and  rats,  and  to  hunt  rabbits. 
It  is  a  native  of  Africa,  and  is  related  to  the 


THE  FERRET 

weasels.  It  looks  like  a  polecat,  but  it  cannot 
bear  cold  and  cannot  live  in  cool  climates  ex- 
cept in  houses.  Having  very  slender  bodies, 
ferreta  can  easily  enter  burrows,  and,  when 
muuled,  are  used  to  drive  animals  from  their 
boles.  They  seldom  devour  the  animals  they 
catch,  but  kill  them  and  suck  their  blood. 


US  FERTIUZATIOH   OF  PLAHTS 

They  must  be  carefully  watched  or  they  will 
harm  infants  and  kill  poultry. 

In  the  Western  United  States  the  black- 
footed  ferret  is  found.  It  is  pale-  brown,  with 
black  feet,  and  has  a  black-tipped  tail  and  a 
black  bar  across  the  face. 

As  a  verb,  the  word  ferret  means  to  get  in- 
formation slyly  or  skilfully. 

PBR'RIS  WHEEI.,  a  type  of  amusement 
device  and  a  popular  feature  at  exposition 
grounds.  The  largest  of  its  kind  and  the  first 
to  be  erected,  was  named  after  its  inventor, 
G.  W.  G.  Ferris  of  Pittdsurgh,  and  was  built 
at  the  Columbian  Exposition,  or  World's  Fair, 
in  Chicago  in  1803.  This  wheel  was  250  feet 
in  diameter,  and  carried  thirty-six  cars,  each 
car  holding  forty  passengers.  It  weighed  1,1(X) 
tons,  and  cost  1300,000.  At  the  close  of  the 
Chicago  exhibition  it  was  taken  apart,  rebuilt 
and  operated  for  a  time  at  North  Clark  Street 
and  Wrightwood  Avenue,  Chicago,  and  later 
it  was  set  up  in  Saint  Louis.  Finally,  its  sise 
making  it  too  expensive  to  move  from  place  to 
place,  it  was  dismantled  and  sold. 

For  a  number  of  years  small  "Ferria  wheels," 
from  twenty  to  fifty  feet  in  diameter,  main- 
tained their  popularity  on  the  fame  of  Mr. 
Ferris'  achievement. 

FEHHY,  /er'i,  a  broad,  usually  flat-bottomed, 
boat  used  to  carry  people,  vehicles  and  freight 
across  rivers  and  small  lakes.  The  most  primi- 
tive, used  only  on  small  streams,  is  a  flat 
barge,  upon  which  a  horse  and  carriage  can 
be  driven  and  be  carried  to  the  opposite  shore. 
Such  a  barge  is  propelled  by  a  chain  or  rope 
cable  stretched  from  one  side  of  the  river  to 
the  other.  Small  boats  used  simply  to  carry 
paasengera  are  rowed  with  oaiB  or  poles.  On 
large  rivers  and  lakes  where  travel  is  ex- 
tensive, launches  and  st«am  vessels,  built  with 
both  ends  alike  so  that  they  can  go  either 
way  without  turning,  have  taken  the  place  of 
simpler  boats.  Passenger  ferries  in  New  York 
carry  many  thousands  of  people  daily  back  and 
forth  between  Manhattan  Island  and  Jeraey 
City  and  Hoboken,  and  ferries  of  like  nature 
ply  between  San  Francisco  and  Oakland.  Rail- 
way ferries  are  now  made  lai^  enough  to  cany 
entire  trains  across  such  bodies  of  water  as  the 
Strait  of  Mackinac  and  the  Detroit  and  Co- 
lumbia rivers ;  there  are  two  such  ferries  across 
Lake  Michigan,  from  Milwaukee  to  Grand 
Haven  and  from  E^anaba  to  Frankfort. 

FERTILIZATION  OF  PLANTS.  See  Cross 
Fertilization  ;  Pollen  and  Polunation  ; 
BexEDiNa;  Bcsbank,  Luthbb. 
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FERTILIZER,  fer'iilyzer,  any  substance 
that  will  increase  crop  yields.  Plants  require 
certain  foods,  and  in  order  to  get  the  best  pos- 
sible returns  from  the  land  it  is  necessary  that 
the  ground  be  supplied  with  the  requisite  food 
to  convey  to  the  growing  plants.  As  a  general 
rule,  it  may  be  taken  for  granted  that  soil 
that  has  not  been  called  upon  to  produce  crops 
needs  little  or  no  fertilizer  when  first  culti- 
vated. When  land  has  been  long  cultivated 
the  properties  necessary  to  promote  growth  are 
largely  taken  out  of  it,  and  the  land  needs 
fertilizers  to  restore  the  proper  balance  of 
properties.  It  is  always  well  to  bear  in  mind 
that  different  crops  exhaust  different  food  ele- 
ments in  the  soil,  and  that  the  starvation  of 
land  due  to  constant  reproduction  of  one  kind 
of  crop  can  be  prevented  by  a  change  of  crop, 
commonly  referred  to  as  rotation  of  crops,  as 
well  as  by  an  artificial  supply  of  fertilizer.  In 
dealing  with  fertilizers  here  it  is  only  intended 
to  consider  commercial  fertilizers,  as  distinct 
from  natural  manures,  which  are  dealt  with 
elsewhere  in  these  volumes. 

Requirements  of  Plants.  Plant  life  requires 
ten  essential  food  substances;  if  these  elements 
are  not  all  present  in  proper  proportions  nat- 
urally, which  is  very  seldom  the  case,  they 
must  be  supplied.  These  substances  are  oxy- 
gen, hydrogen,  nitrogen,  carbon,  sulphur,  phos- 
phorus, potassium,  calcium,  magnesium  and 
iron.  Iron,  magnesium  and  sulphur  are  gen- 
erally present  in  the  soil,  and  it  is  only  in 
exceptional  cases  that  they  have  to  be  supplied. 
Hydrogen  and  oxygen  are  supplied  in  water. 
Carbon  is  received  from  carbon  dioxide  in  the 
air.  The  four  almost  universally  needed  plant 
food  substances  are  calcium,  nitrogen,  phos- 
phorus and  potassium. 

The  first  step  of  the  farmer  towards  finding 
out  what  his  soil  needs  should  be  to  have  a 
sample  or  samples  from  different  parts  of  his 
farm  analyzed  at  the  agricultural  college  of  his 
state  or  province.  This  analysis,  conducted  by 
experts,  will  help  him  in  selecting  the  food 
substances  he  must  use.  If  his  soil  is  found  to 
be  wanting  in  calcium,  or  lime,  it  can  be  added 
to  the  soil  in  the  form  of  ground  limestone, 
burned  lime  such  as  is  used  for  plastering, 
bydrated  lime,  air-slacked  lime  or  wood  ashes, 
which  usually  contain  about  one-third  lime  and 
some  phosphorus  and  potassium.  The  amoimt 
of  lime  or  any  other  fertilizer  or  mixture  of 
lertilizeis  to  be  added  per  acre  of  ground 
oumot  be  definitely  stated  until  an  analysis 

'^  the  soil  has  been  taken,  or  experimental 


crops  raised,  and  even  then  will  vary  according 
to  the  seed  to  be  planted. 

Nitrogen  is  best  added  to  the  soil  in  farm 
manures,  but  the  most  generally  used  nitrog- 
enous fertilizer  is  nitrate  of  soda.  This  salt 
is  mined  in  Chile,  and  is  shipped  all  over 
the  world;  it  usually  costs  from  $50  to  $60 
per  ton,  and  contains  about  fifteen  per  cent  of 
nitrogen.  A  soil  that  is  well  supplied  with 
lime  and  decaying  organic  matter  may  gain 
in  nitrogen,  which  is  also  indirectly  received 
from  the  air,  while  the  plowing  in  of  clover 
and  alfalfa  greatly  increases  the  supply  of  nitro- 
gen. Another  source  of  the  necessary  nitrogen 
is  ammonium  sulphate,  a  by-product  from  the 
manufacture  of  coke,  which  is  similar  to  am- 
monia combined  with  sulphuric  acid,  containing 
about  twenty  per  cent  of  nitrogen.  Bone  meal 
and  dried  blood  are  also  used  as  fertilizers, 
but  they  are  valuable  as  feed  for  hogs  and 
costly  as  fertilizers. 

Soils  that  are  deficient  in  phosphorus  are 
generally  those  that  are  lacking  in  lime.  The 
phosphorus  for  fertilizers  is  mostly  mined  in 
the  form  of  phosphate  rock  in  North  Carolina, 
South  Carolina,  Tennessee  and  Florida.  It  is 
ground  to  a  fine  powder  and  then  used  as  a 
fertilizer.  It  usually  contains  about  twenty-five 
or  thirty  per  cent  of  phosphoric  acid.  Most 
of  the  phosphorus  fertilizer  used,  however, 
is  obtained  by  treating  the  phosphate  rock 
with  sulphuric  acid,  which,  although  making 
it  more  costly,  makes  it  more  readily  soluble. 
The  phosphate  rock  derives  its  phosphorus 
from  the  bones  of  marine  animals;  in  fact, 
nearly  all  phosphorus  comes  from  the  bones 
of  animals.  When  bone  meal  is  used  as  a 
fertilizer  the  phosphorus  is  directly  given  to 
the  soil. 

The  potash  mines  of  Germany  are  the  chief 
sources  of  the  potassium  required  as  plant  food. 
During  the  War  of  the  Nations,  beginning  in 
1914,  this  supply  was  cut  off,  entailing  a 
scarcity  of  the  product.  Kainit,  a  natural  salt 
mined  in  large  quantities  near  Stassfurt,  Ger- 
many, is  shipped  just  as  it  is  when  mined  and 
contains  about  twelve  per  cent  of  potash. 
When  treated  with  acid,  however,  it  usually 
contains  fifty  per  cent  of  potash. 

Mixed  fertilizers  as  commonly  sold  contain 
nitrogen,  phosphorus  and  potassium.  When  a 
large  quantity  of  fertilizer  is  needed  it  is  more 
economical  and  satisfactory  for  the  fjirmer 
to  buy  the  materials  separately  and  mix  them 
himself.  He  can  thus  see  exactly  what  he  is 
using  and  that  the  food  elements  are  present 
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in  the  proper  proportions  to  meet  the  require- 
ment of  his  ground,  as  it  is  granted  by  scien- 
tific investigators  that  different  soils  and  crops 
reqtiire  alterations  in  the  proportions  in  which 
the  composing  substances  of  the  fertiliser  are 
mixed.  It  is  also  generally  conceded  that 
organic  fertilizers  are  preferable  to  mineral 
fertilizers,  and  tkat  methods  of  intensive  farm- 
ing and  rotation  of  crops  preserve  the  fertility 
of  the  soil  and  increase  crop  yields,  rendering 
the  use  of  mineral  fertilizers  almost  unneces- 
sary. It  should  be  clearly  understood  that  the 
use  of  commercial  fertilizers  must  be  abso- 
lutely guided  by  knowledge  of  the  nature  of 
the  soil  and  the  crop  to  be  grown,  and  that  the 
quantities  must  vary  in  different  localities  and 
climates. 

In  reasonably  good  loamy  soils  phosphoric 
acid  fertilizer  for  com  will  be  found  more 
necessary  than  nitrogen,  while  in  sandy  soils 
nitrogen  and  potash  are  more  important  than 
phosphorus.  The  hit-or-miss  principle  of  fer- 
tilization, the  addition  of  a  fixed  quantity  of 
mixed  fertilizer  to  the  soil  without  careful  con- 
sideration of  proportion  of  the  ingredients, 
should  be  condemned.  Any  addition  should  be 
the  result  of  intelligent  observation  of  the 
requirements  of  the  land,  either  by  chemical 
analysis  of  the  soil  or  by  recorded  experiments. 

Lasting  Effects.  The  time  during  which  the 
fertilizer  added  to  the  soil  will  continue  ef- 
fective must  depend  on  the  crop  that  is  grown. 
The  various  food  elements  are  not  absorbed  in 
equal  quantities  by  the  growing  plants,  but 
the  bulletins  issued  by  government  agricultural 
departments  will  tell  the  farmers  just  what 
elements  are  exhausted  by  certain  crops  and 
guide  him  in  refertilization.  For  instance,  it  is 
estimated  that  100  bushels  of  corn  during 
growth  remove  from  the  soil  148  pounds  of 
nitrogen,  twenty-three  pounds  of  phosphorus 
and  seventy-one  pounds  of  potassium.  This 
must  be  returned  to  the  soil,  and  to  do  it 
the  fertilizer  must  be  mixed  in  the  proper  pro- 
portions. It  will  be  seen  that  nitrogen  will 
prove  the  most  quickly-exhausted  plant  food 
element  in  the  soil.  Those  lands  that  are 
treated  with  natural  manures  will  more  quickly 
and  more  naturally  receive  a  quick  supply 
of  nitrogen.  Nature's  way  of  returning  nitro- 
gen to  the  soil  is  through  organic  decay,  yet 
thousands  of  tons  of  this  most  valuable  plant 
food  are  wasted  every  year  by  farmers  who  do 
not  carry  the  farm  manure  out  on  to  the  land. 

The  use  of  fertilizers  must  be  intelligently 
governed  to  produce  the  best  results.    To  use 


fertiliser  and  then  plow  only  to  a  depth  of 
three  or  four  inches  is  not  giving  the  plant 
food  elements  a  chance  to  do  their  work.  It 
is  a  good  plan  to  plow  a  little  deeper  each 
year,  till  a  depth  of  eight  or  ten  inches  is 
reached.  This  prevents  the  lower  stratum  from 
packing  and  souring  and  gives  the  roots  free- 
dom to  collect  nutrition  from  the  soil.  The 
requirements  of  crops  in  certain  soil  and  cli- 
mate can  only  be  judged  by  knowledge  of  the 
composition  of  the  soil,  and  farmers  should 
carefully  study  these  requirements  so  as  to 
put  into  the  soil  the  necessary  plant  food  ele- 
ments in  the  proportions  rendering  them  most 
readily  assimilated  by  the  plants. 

In  certain  cases  commercial  fertilizers,  whde 
assisting  in  the  production  of  one  crop,  may 
do  damage  to  the  actual  fertility  of  the  soils. 
For  instance,  suppose  a  farmer  applies  200 
pounds  of  mixed  fertilizer  per  acre  to  his  land. 
This  may  act  as  a  great  stimulant  and  increase 
the  production,  but  the  larger  crop  will  take 
more  food  elements  out  of  the  soil  than  the 
farmer  has  put  in.  To  prevent  wearing  out, 
he  must  supply  more  food  than  is  needed  by 
the  crop.  The  cost  of  high  grade  fertilizers, 
from  $38  per  ton  upwards,  renders  it  an  ex- 
pensive matter  to  keep  pace  with  the  food 
demands  of  the  crops.  Part  of  this  cost  may  be 
saved  by  farmers  who  will  carefully  study  and 
mix  their  own  fertilizers  while  supplementing 
them  with  all  available  farm  manures,    e.g.m. 

Related  Sabjecta.  In  addition  to  articles  on 
the  ten  food  products  named  in  the  second  para- 
graph, consult  the  following  articles  in  these 
volumes  : 


Agriculture,  subtitle 
Agricultural  Educa- 
tion 


Manures 

Rotation  of  Crops 
Soil 


FES'TIVALS  or  FEASTS,  periods  set  apart 
to  celebrate  some  person  or  event,  to  rest  from 
labor,  or  for  religious  purposes  only.  Origi- 
nally all  festivals  were  of  the  latter  character, 
since  the  material  pleasures  connected  with 
them,  such  as  eating  and  drinking,  had  to  be 
shared  with  the  gods.  The  most  ancient  fes- 
tivals appear  to  have  been  connected  with  the 
dead;  great  banquets  were  held  in  their  honor, 
and  offerings  were  made  to  them.  The  Greek 
festivals  included  the  four  great  national  games, 
Olympian,  Isthmian,  Nemean  and  Pythian. 
The  Romans  celebrated  the  Saturnalia,  Cere- 
alia,  Lupercalia  and  others.  Among  the  Ro- 
man Catholic  feasts  are  the  following: 

Sabbath  Christmas  Annunciation 

Blaster  Ascension  Purification 

Epiphany  Pentecost 
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Feaeta  are  immovable  and  movable  as  to  dates ; 
the  former  are  those  whit^  fall  on  the  eame 
day  every  year;  the  Iatt«r  are  those  whose 
dates  vary.  The  principal  feaat  of  the  latter 
class  is  Easter,  which  determines  the  time  of 
many  of  the  others.  See  Eastbr;  Christmas, 
etc.,  also  Houday;  Olympian  Games. 

FES'TDS,  PoRcius,  the  successor  of  Felix 
as  ruler  of  the  province  of  Judea  in  the  reign 
of  Nero,  who  appointed  him  about  a.d.  60. 
He  held  the  place  for  only  two  years,  when  he 
died.  In  New  Testament  history  he  is  idcd- 
tioned  in  connection  with  the  case  of  the 
Apostle  Paul,  who  had  been  held  a  prisoner 
by  Felix.  When  Paul  came  before  Festus  for 
trial,  the  latter,  who  wished  to  please  the 
Jews,  tried  to  induce  Paul  to  go  to  Jerusalem 
for  a  final  hearing,  but  the  Apostle  appealed 
to  Caesar,  which  was  bb  privilege  as  a  Roman 
citizen,  and  so  was  sent  to  Rome  {Act*  XXV). 

FETISH,  let'isk,  a  word  from  the  Portu- 
guese, first  applied  to  objects  of  worship  among 
the  savages  of  Western  Africa.  It  is  descrip- 
tive of  any  material  thing  credited  by  the  un- 
ci viiiied  with  mysterious  powers,  whose  pos- 
session can  secure  for  them  the  services  of  the 
spirit  lodged  within  it.  Any  object  may  be- 
come a  fetish  providing  it  can  be  associated 
with  an  event  as  its  cause.  Fetish  worship, 
which  is  the  lowest  form  of  religion  among 
savages,  exists  among  the  negroes  of  Africa, 
the  Polynesians,  Australians  and  Siberians. 
The  mascots  carried  by  gamblers  and  other 
superstitious  persons  correspond  to  the  fetishes 
of  the  barbarians. 

FEUDAL,  fu'dal,  SYSTEM  or  PBODAL- 
ISK,  Ju'dalit'm,  in  European  history,  one  of 
the  most  important  institutions  of  the  Middle 
Ages,  a  form  of  society  and  government  based 
on  the  owner^ip  of  land.  In  the  latter  part 
of  the  fifth  century,  Gaul,  the  country  roughly 
ooirespooding  to  modem  France,  was  con- 
quered by  a  race  of  people  known  as  the 
Franks,  who  divided  the  land  among  them- 
selves, the  king  keeping  the  largest  share.  As 
the  turbulent  and  unsettled  conditions  of  that 
period  made  it  impossible  for  the  king  to 
rule  so  extended  a  kingdom,  he  divided  his 
ortAtea  among  hia  warriors,  each  of  whom  was 
jl^ven  the  iiuil!orit>'  of  &  sovereign  on  his  own 
Tbe:?e  vtarriors  bound  themselves 
,d  to  their  lord  whenever 
^were  tilled  ii|ion  to  do  so;  in  this  agree- 
lund  the  germs  of  the  institution 
definite  system  about  the 
sd  fMA  reached  its  highest 
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sti^  in'  the  eleventh,  twelfth  and  tiurteeotb 
centuries. 

Develapment  of  Feudalism.  Feudalism  de- 
veloped rapidly  after  the  breaking  up  of 
Charlemagne's  great  empire,  for  all  claaes 
were  glad  to  put  themselves  undier  the  pro- 
tection of  a  system  that  would  save  them 
from  the  lawlessness  that  then  prevailed. 
Kings  and  princes  gave  over  their  estates  to 
feudal  lords,  who  in  turn  granted  sections  of 
land  to  lesser  tenants,  and  so  on  down. 

Land  so  granted  was  called  a  fief,  or  feud. 
The  grantor  of  a  iief  was  called  lord,  stizerotn, 
or  liege;  the  one  who  received  it,  vassal,  liege- 
man or  retainer.  The  vassal  made  pledges  of 
loyalty,  military  service  and  other  aid  to  his 
lord,  and  the  lord  in  turn  promised  his  vassal 
counsel  and  protection.  Lowest  in  rank  of 
the  several  classes,  and  forming  the  great  bulk 
of  the  population,  were  the  serfg,  who  were 
bound  to  the  sod  and  who  passed  with  the 
land  when  it  changed  masters. 

The  feudal  system  became  most  thoroughly 
developed  in  France,  Germany,  Italy,  North- 
em  Spain,  England  and  Scotland;  its  cradle 
was  the  empire  of  Charlemagne. 

Its  Decline.  As  a  system  of  government, 
feudalism  passed  into  history  with  the  Middle 
Ages.  Important  causes  which  led  to  its  de- 
cay were  the  opposition  of  the  kings  and 
common  people  to  it,  the  Crusades,  the  growth 
of  cities  and  the  introduction  of  firearms  in 
warfare.  The  common  people  opposed  it  be- 
cause it  gave  them  no  opportunity  to  ad- 
vance; the  kings  hated  it  because  it  restricted 
their  power.  During  the  period  of  the  Holy 
Wars  large  numbers  of  the  feudal  lords  lost 
their  lives,  and  others  lost  their  fortunes  and 
their  estates,  which  so  weakened  the  power 
of  the  nobility  that  the  sj^tem  received  there- 
by a  crushing  blow. 

As  the  cities  grew  in  power  and  infiucnce 
they  became  strong  enough  to  resist  the  tyr- 
anny of  the  lord  of  whose  fief  they  were  a 
part,  and  in  some  instances  they  formed  inde- 
pendent governing  bodies.  The  introduction 
of  firearms  hastened  the  decline  of  the  system, 
because  it  made  the  common  foot-soldier  the 
equal  of  the  armorelad  knight  in  warfare,  thus 
destroying  the  military  supremacy  of  the  feu- 
dal aristocracy. 

Its  Strength  and  Its  Weakness.  In  the  pro- 
tection it  gave  to  society  during  the  lawless 
period  following  the  breaking  up  of  Charle- 
magne's empire,  feudalism  rendered  its  great- 
est service  to  European  civilisation.    "It  was 
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the  mailed  feudal  horseman,"  writes  one  his- 
torian, "and  the  impregnable  walls  of  the  feu- 
dal castle  that  foiled  the  attacks  of  the  Danes, 
the  Saracens  and  the  Hungarians."  Again, 
t3rrannical  rulers  like  King  John  of  England 
were  held  in  check  by  the  powerful  feudal 
lords,  and  in  this  way  the  spirit  of  liberty  was 
kept  alive  during  the  Middle  Ages.  Feudal- 
ism also  fostered  the  literary  tendencies  of  the 
period,  for  in  the  castles  of  the  feudal  lords 
the  wandering  bards  of  medieval  times  poured 
forth  their  songs  and  romances  to  eager  and 
hospitable  listeners.  Honor  and  respect  for 
women  were  fostered  by  the  great  system  of 
chivalry,  the  military  institution  of  the  feudal 
organization. 

Feudalism  was  conspicuously  weak  in  that 
it  hindered  the  growth  of  strong  central  gov- 
ernments. This  is  notably  illustrated  in  the 
condition  of  France  in  the  tenth  century,  when 
the  country  was  divided  among  about  one 
hundred  and  fifty  great  lords,  whose  estates 
were  subdivided  in  turn  into  about  70,000 
smaller  holdings.  Each  of  these  lords  was 
himself  a  petty  sovereign,  and  the  power  of 
,  the  king  was  correspondingly  weak.  Another 
serious  defect  was  the  separation  of  society 
into  distinct  classes,  which  checked  the  prog- 
ress of  civilization.  The  great  democratic 
movements  of  the  modem  period  would  have 
been  impossible  under  the  workings  of  the 
medieval  system  of  feudalism.  b.m.w. 

Consult  Abdy's  Feiidalism,  Its  Rise,  Progress 
and  Consequences ;  Prutz's  Age  of  Feudalism  and 
Theocracy. 

Related  Subjecta.      There    is    an    illustration 
connected  with  this  subject  In  the  article  Chiv- 
alry, pag:e  1359.     The  reader  is  also  referred  to 
the  following  titles  in  these  volumes: 
Charlemagne  Crusades 

Chivalry  Serfs 

FE'VER,  or  rise  in  the  temperature  of  the 
body,  is  an  accompaniment  of  a  wide  range 
of  diseases;  in  some  of  these  high  temperature 
is  an  outstanding  symptom,  and  the  word  is 
used  as  a  part  of  the  name  in  each  case;  thus 
we  have  the  terms  scarlet  fever,  yellow  fever, 
typhoid  fever,  etc.  Fever  is  always  the  result 
of  a  disease  process  which  is  due  partly  to 
chemical  changes  occurring  in  the  cells,  and 
partly  to  disturbances  of  the  nervous  system 
produced  by  toxins  of  the  disease.  In  every 
case  of  fever  more  heat  is  being  manufactured 
than  is  radiated  or  otherwise  lost.  The  rise 
above  the  normal  (98.6°  F.)  may  reach  105° 
or  over  in  certain  diseases,  and  victims  of  sun- 
stroke sometimes  show  a  temperature  of  112° 


or  115°.  The  instrument  used  for  ascertain- 
ing body  temperature  is  a  specially-devised 
thermometer  which  is  placed  in  the  patient's 
mouth. 

The  period  of  invasion,  as  the  first  stage  of 
fever  is  termed,  is  marked  by  weakness,  lan- 
guor, loss  of  appetite,  rapid  pulse  and  a  chill; 
then  follows  the  period  of  domination,  with 
the  pulse  remaining  rapid,  the  surface  of  the 
body  becoming  hot,  dry  and  flushed,  and  the 
temperature  steadily  rising.  Thirst,  headache, 
restlessness  and  rapid  breathing  are  typical 
symptoms  of  this  fever  stage.  During  the  pe- 
riod of  decline  the  temperature  falls,  the 
breathing  becomes  less  rapid,  the'  skin  be- 
comes moist,  and  the  patient  begins  to  feel 
better.  At  the  height  of  the  fever  the  patient 
often  suffers  from  delirium,  but  during  the 
decline  he  usually  falls  into  a  natural  sleep. 

There  are  several  types  of  fever.  The  name 
continued  is  applied  to  that  in  which  the  tem- 
perature remains  above  normal  for  several 
days;  intermittent  is  used  when  the  tempera- 
ture drops  to  normal  and  then  rises  again 
after  varying  intervals;  the  fever  is  styled 
remittent  when  the  temperature  falls  to  a 
point  above  normal  and  then  rises,  such  a 
change  occurring  a  number  of  times  for  several 
days.  A  decreasing  fever  may  reach  the  nor- 
mal and  the  temperature  may  rise  again  after 
an  interval  of  a  few  days;  such  a  fever  is 
known  as  relapsing.  Treatment  depends  on 
the  particular  ailment  from  which  the  patient 
is  suffering.  vfjix. 

See  the  article  Disease  for  complete  list  of  all 
fevers  discussed  in  these  volumes. 

FE'VERFEW,  a  favorite  plant  in  the  gar- 
dens of  the  Pilgrim  Fathers  in  Plymouth,  now 
common  in  all  waste  places  and  in  the  vicin- 
ity of  hedges.  The  flowers,  much  like  the 
ox-eye  daisy,  are  white  or  cream  with  yellow 
centers.  They  grow  in  large  clusters  and  are 
sometimes  double;  they  last  long  after  pick- 
ing and  make  a  pleasing  decoration.  The 
plant  has  a  tapering  root,  an  erect,  branching 
stem  about  two  feet  high,  and  grayish-green 
compound  leaves.  The  feverfew,  meaning 
flight  to  fever,  was  once  supposed  to  be  an 
unfailing  means  of  driving  away  fever. 

FEZ,  the  capital  of  Morocco,  in  Northern 
Africa.  It  is  beautifully  situated  in  a  deep 
valley  eighty-five  miles  south  of  the  Mediter- 
ranean Sea  and  100  miles  east  of  the  Atlantic 
Ocean,  and  is  divided  into  two  parts,  old  and 
new  Fez,  by  the  river  of  the  same  name.  The 
streets  are  narrow  and  dirty,  and  though  at 
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the  town  presents  a  most  pictur- 
arance  it  is  disappointing  on  nearer 
en  the  streets  become  too  dirty  to 
endured  water  is  turned  into  them 
nduits  from  the  river. 
lucts  an  extensive  trade  by  caravan 
[xterior,  and  is  noted  for  its  manu- 
i  woolen  cloaks,  silk  shawls,  and 
ef s,  the  red  caps  named  for  the  town 
),  firearms,  swords  and  leather  goods, 
was  formerly  a  center  of  Arabian 
ut  there  remain  few  signs  of  its  for- 

The  newer  portion  of  the  town  is 
y  the  government  officisds  and  em- 
d  Jewish  merchants.  The  old  Fes, 
.  by  ruined  walls,  contains  the  busi- 
st,  each  industry  being  confined  to 
sirticular  section.  Population  about 
ee  MoBocco. 

>rimless  red  cap  ornamented  with  a 
isel  of  silk  or  wool,  named  after  the 
^ez,  where  it  was  originally  manu- 
It  is  now  worn  in  Turkey,  Egypt 
orth  African  countries,  where  it  is 
irbush.  It  was  long  supposed  that 
sed  for  producing  the  dull  crimson 
i  not  be  obtained  except  in  Mo- 
re it  is  made  from  the  juice  of  red 
.  has  now  been  chemically  produced, 
ps  are  made  in  France  and  Turkey. 
HONEY.  A  gold  piece  has  a  mar- 
equal  approximately  to  the  amount 
pon  its  face;  a  five-dollar  gold  piece 
ve  dollars,  either  in  the  form  of  a 
elted  into  a  mass.  Any  other  coin 
iin  intrinsic  value;  and  most  paper 

greenbacks  and  gold  or  silver  cer- 
I  of  value  because  it  is  a  ''promise 
d  may  at  any  time  be  exchanged  for 
.ndard  value.    Fiat  money  will  pass 

merely  because  a  government  has 
ist  be  accepted  as  money.  It  has 
hind  it  to  give  it  value,  but  a  gov- 
as  said,  "Let  it  be  money,"  and  it 
Lcquires  a  certain  value,  which  it 
;o  hold  as  long  as  people  have  confi- 
le  government.  The  Latin  word  fiat 
rally  let  it  be. 

t  seem  that  the  creation  of  fiat 
uld  be  an  easy  way  for  a  state  to 
oney  scarcity  and  hard  times,  but 
I  itself  a  confession  of  scarcity  of 
cannot  produce  confidence.  No 
tiy  will  accept  it  as  money,  and  its 
Mt,  depreciates.  In  early  times  in 
ies  more  than  once  issued 


fiat  money,  though  it  was  not  called  by  that 
name,  but  it  soon  proved  to  be  worthless. 
In  1915  the  Carranza  government  in  Mexico 
issued  millions  of  dollars  worth  of  paper  money, 
and  when  the  success  of  the  Carranza  cause 
was  in  doubt,  this  money,  without  redemption 
value  behind  it,  depreciated  until  it  was  worth 
but  a  few  cents  on  the  dollar.  To-day  no  state 
of  any  importance  believes  it  possible  to  solve 
its  problems  or  lessen  its  distress  by  means  of 
fiat  money. 

FI'BES,  any  vegetable,  animal  or  mineral 
substance  which  may  be  separated  into  threads 
for  spinning,  weaving,  or  for  use  in  various 
manufactures. 

Vegetable  Fibers.  Most  important  of  the 
fibers  are  those  obtained  from  things  which 
grow  from  the  soil.  From  them  are  made 
many  of  the  articles  which  we  wear  and  use. 
Cotton  fiber  is  perhaps  the  most  common  ex- 
ample. It  is  that  woolly  substance  surrounding 
cotton  seed  which,  after  passing  through  va- 
rious processes  of  cleaning  and  manufacture, 
comes  to  us  as  cotton  batting,  thread,  yam 
or  cloth. 

The  flax  from  which  linen  thread  and  linen  , 
are  made  is  another  important  plant  fiber.  It 
comes  from  the  stem  of  the  plant.  Hemp, 
similar  to  flax,  but  tougher  and  coarser,  is 
used  for  cordage,  rope  and  coarse  cloths.  From 
Manila  hemp  wrapping  paper  and  cheap  writ- 
ing papers  are  made,  as  well  as  matting,  can- 
vas and  ropes.  Jute  furnishes  a  strong  bark 
fiber  used  for  bagging,  canvas  and  carpets. 
One  of  the  most  durable  of  vegetable  fibers 
is  that  from  the.  stems  of  ramie,  or  China 
grass;  from  it  are  made  cordage,  nets,  various 
fabrics  and  paper.  Chinese  grass  is  valued 
especially  for  banknote  making.  Paper  is  made 
from  various  wood  fibers,  as  well  as  from  fibers 
of  com  husks  and  of  esparto  grass. 

Among  the  coarser  fibers  are  raffia,  used  for 
baskets  and  mats;  and  palmetto,  tampico  and 
cocoanut  fibers,  for  brushes.  Broomcom  is 
also  classed  by  manufacturers  as  a  brush  fiber. 
Palm  fibers  are  manufactured  into  various 
articles,  and  from  fiber  of  young  leaves  of  the 
jipijapa  are  woven  Panama  hats.  The  finest 
textile  fibers  are  grown  in  temperate  climates, 
and  nearly  all  others  of  commercial  importance 
are  obtained  from  tropical  or  semi-tropical 
countries.  Each  of  the  fiber  plants  mentioned 
above  is  described  under  its  appropriate  title 
in  this  work.  See,  also.  Cloth;  Papeb;  Weav- 
ing. 

Animal  Fibers.    Wool  and  silk  constitute  the 
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only  valuable  animal  fibere.  Under  the  term 
wool  is  included,  besides  the  hair  of  abeep, 
that  of  the  alpaca,  the  Anfcora  and  other 
species  of  goaU,  aa  well  bh  the  hair  of  the 
camel,  muglt-ox  and  yak.  All  are  described  in 
tliis  work  under  their  individual  titles.  From 
wool  fibers  are  manufactured  many  warm  arti- 
cles of  wearing  apparel.  Siik  fiber  ia  obtained 
from  the  silkworm  (see  Silk),  and  comes  to 
us  in  the  form  of  silk  thread  and  silk  fabrics. 

Mineral  Fibers.  Asbestos  furnishes  the  most 
perfect  example  of  mineral  fiber,  and  its  uses 
are  described  under  that  title.  Various  metals, 
however,  are  drawn  into  fine  lengths  and  woven 
into  fabrics  (see  Gold  Lace),  and  glass  is  spun 
into  a  fiber  and  used  in  manufactures.        m.b. 

FI'BRIN,  a  tough,  elastic,  jellylike  sub- 
stance found  in  animal  matter.  It  is  fibrin 
that  causes  the  clotting  of  blood  when  it  is 
exposed  to  the  air.  When  a  drop  of  freshly- 
drawn  blood  is  examined  under  the  microscope, 
little  strings  of  solid  matter  may  be  seen 
forming  in  the  watery  part  and  entangling  the 
corpuscles.  These  threads,  which  consist  of 
fibrin,  are  formed  by  the  action  of  a  ferment 
upon  ft  proteid  substance  in  the  blood  called 
fibrinogen  (see  Blood). 

Fibrin  itiiclf  is  a  proleid;  that  is,  a  substance 
consisting  of  curbon,  hydrogen,  oxygen  and 
nitrogen  (see  Proteids).  It  may  be  obtained  by 
switching  a  newly-formed  blood  clot  with  a 
bundle  of  twigs.  Fibrin  mixed  with  'other 
substances  will  cling  to  them  in  threads,  and 
to  free  the  fibrin  from  impurities  it  is  neces- 
sary to  rinse  it  in  cold  water  and  then  to  boil 
it  in  alcohol  and  ether.     A  substance  some- 
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what  resembling  animal  fibrin  ia  extracted  from 
com,  wheat  and  other  groins,  and  is  known  as 
vegetable  fibrin. 

FICHTB,  fiK'le,  Johan:<  Gottukb  (1762- 
1814),  a  German  philosopher  whose  influence 
has  been  most  stroi^y  felt  in  the  later  devel- 
opment of  German  philoeophy.  He  was  the 
son  of  a  poor  ribbon-weaver,  and  his  early 
education  was  provided  for  by  a  wealthy  noble- 
man who  was  impressed  by  the  boy's  evident 
ability.  He  studied  theology  and  philosophy 
at  the  univeiBities  of  Jena  and  Leipzig,  then 
spent  several  years  in  tutoring.  In  1791  he 
went  to  Konigsberg,  where  he  met  Kant  and 
was  encouraged  by  him  to  publish  his  Criitque 
of  All  Revelation.  The  outcome  of  this  inci- 
dent was  his  appointment  in  1793  to  the  pro- 
fessorship of  pbUoBophy  at  Jena.  During  bis 
five  years  there  he  continued  to  publish  his 
philosophical  views,  but  was  forced  to  resign 
in  1798  because  some  of  his  theories  were 
considered  opposed  to  accepted  religious  be- 
liefs. For  several  years  thereafter  he  lectured 
in  Berlin,  in  1805  became  professor  of  philoe- 
ophy at  Etlangen  and  four  yeara  later  was 
appointed  to  the  chair  of  philoeophy  in  the 
newly-founded  University  of  Berlin.  There 
he  remained  until  his  death. 

Fichte's  philosophy  ia  based  on  the  principle 
that  each  person  forms  his  own  idea  of  the 
external  world,  but  that  each  one  tenda  to 
accept  as  true  the  same  phenomena  that  are 
observed  by  the  senses  of  others.  His  theory 
of  education,  that  the  chief  aim  of  instruction 
should  be  to  develop  character,  has  been  highly 
regarded.    See  Kant,  Immantel;  Philosophy. 


.-ICTION,  fiir.''hi,n.  Tile  child  wl.o  de- 
mands that  somebody  "make  up  a  story"  for 
him  ia  calling  literally  for  fiction,  since  fiction 
means  just  that — something  made  vp.  So  far 
as  the  derivation  is  concerned,  then,  the  word 
might  be  used  to  describe  many  kinds  of 
literature,  for  poem-s  and  dramas  are  "made  up" 
as  surely  as  are  stories.  In  common  use,  how- 
ever, it  is  restricted  to  one  form  of  litera- 
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and  characters.  But  there  are  differences  in 
such  narratives.  Some  could  never  possibly 
have  happened — they  deal  with  the  super- 
natural, the  marvelous,  and  make  no  pre- 
tense at  being  true  to  life.  Such  are  fairy 
tales  and  many  of  that  class  of  longer  stories 
known  as  romances.  The  novel,  on  the  other 
hand,  and  most  of  the  short  stories  which  com- 
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prise  so  large  a  part  of  present-day  reading  a  word,  and  it  is  said  that  Conan  Doyle  re- 
matter,  deal  principally  with  everyday  inci-  ceived  for  his  later  Sherlock  Holmes  tales  as 
dents  in  the  lives  of  characters  who  are  drawn  much  as  five  dollars  a  word.  That  is,  for  a 
as  true  to  life  as  possible.  single  page  of  ordinary  magazine  size  he  was 

Prevalence  of  Fiction.  Different  ages  ex-  paid  the  astounding  sum  of  $4,000. 
press  themselves  in  different  literary  forms.  How  to  Read  Fiction.  An  immixed  diet  of 
The  Elizabethan  Age  (1558-1603)  spoke  pri-  fiction,  novel  after  novel  read  hurriedly  for 
marily  through  the  drama,  the  Augustan  Age  the  story,  cannot  fail  to  result  in  mental  indi- 
(1700-1740)  through  the  essay  or  satire,  the  gestion,  but  this  does  not  indicate  that  fiction- 
Romantic  Age  (1837-1901)  through  its  ex-  reading  is  harmful.  With  a  little  care  anyone 
quisite  l3n-ic  poems,  the  Victorian  Age  through  may  acquire  a  method  of  reading  which-  will 
its  wonderful  variety  of  both  prose  and  poetry;  not  only  make  fiction  immensely  more  inter- 
and  the  dominant  literary  form  of  the  present  esting,  but  more  helpful,  as  well.  This  does 
age  is  undeniably  fiction.  Hundreds  of  works  not  require  actual  study,  with  a  dictionary 
of  fiction  come  from  the  press  every  year;  close  at  hand,  but  merely  close  attention  to 
some  of  these  are  worth  reading,  some  are  not;  certain  phases  and  to  the  way  the  author  has 
but  almost  all  find  readers,  for  there  are  vast  accomplished  certain  results.  The  following 
numbers  of  people  who  never  read  anjrthing  suggestions  should  enable  one  more  truly  to 
else,  and  who  lack  discrimination  in  selection,  appreciate  good  fiction: 

The  demand  for  fiction  at  public  libraries  is         The  Plot.    To  most  people  the  "stonr"  la  the 

far  in  excess  of  that  for  all  other  kinds  of  moat  absorbing  phase  of  a  work  of  fiction;  the 

books  combined  more  exciting  and  complicating  It  Is,  the  deeper 

__  *•»,.««...         xTx  Is  the  Interest  aroused.    Some  novels  or  romances 

I     Famous  Works  of  Fiction.  No  two  persons,  pj^^  ^^  ^^j^  emphasis  on  the  plot,  as  It  is  called. 

whether  they  be   critics   or  the   most   casual  making  little  or  no  attempt  at  character-devel- 

readers,  would  ever  agree  thoroughly  on  a  list  opment  or  at  scenic  word  painting;  others  seem 

of  the  greatest  works  of  fiction,  but  there  are  ^®  ^«®  ^^^  ^^^^  merely  to  show  the  development 

,   .      I      1  ,  .  V  11  I      u      1  rj.  of  character.     Either  style  may   be  excellently 

certam   books   which   could   scarcely   be   left  ^        ,_*.*».  ^    j.  ^  1,  ^  wi 

v^Av««^    »vrv^B«  jT«Au*x    ^^"'^         rniT    i"    1      •  donc,  but  the  Very  b€st  flctlon  prcscnts  a  comblna- 

out  of  any  such  compilations.     The  following  tion  of  the  two.     SomeUmes  a  plot  consists  of 

list    does    not    claim    to    be    authoritative — it  but  one  story,  and  every  incident  bears  directly 

merely  names  a  dozen  works  of  fiction  which  "P^*^  *^  •  again,  a  whole  series  of  minor  plots  may 

anyone  who  aspires  to  be  well-read  cannot  ^^0^'"'^"*^'^'  ^^^""^  ''''^''  indirectly  affect  each 
afford  to  neglect:  In  reading  fiction,  such  questions  as  the  fol- 

Don  Quixote Cervantes  lowing,  borne  in  mind  and  answered,  will  make 

Robinson  Crusoe Defoe  the  story  clearer  and  give  a  feeling  of  mastery 

The  Vicar  of  Wakefield Goldsmith  which   a   more   hasty   reading   cannot   produce: 

Ivanhoe Scott  Has   the   story   a   distinct,   outstanding   climax, 

Keniliyorth    Scott  to  which  all  the  events  lead  up?    Did  the  author 

David  Copperfleld Dickens  try  to  conceal  the  final  outcome,  that  it  might  be 

Tale  of  Two  Cities Dickens  a  surprise  to  the  readers?    Was  he  successful  in 

Vanity  Fair Thackeray  this,   or  was  the  outcome  evident?     Are  there 

Henry  Esmond Thackeray  subordinate  Incidents  of  considerable  importance? 

Les   Mlserables Hugo  How  do  they  contribute  to  the  working-out  of  the 

Mill  on  the  Floss Eliot  plot?    Does  the  central  plot  stand  out  clearly,  or 

Scarlet  Letter Hawthorne  Is  It  obscured  by  a  too  great  wealth  of  incident? 

...  .  o  -    ,  Does  the  story  begin  with  a  series  of  incidents 

The  WeU-Paid  Fiction  Writer.    Some  of  the  which  are  not  apparently  related  to  each  other, 

writers  of  these  world's  greatest  stories  would  but  which  at  the  close  are  blended  together? 
have  heard  with  amazement  of  the  prices  paid         ^**  Characters.     In  almost  any  story  there 

♦^   •«-»««.«4.  j«„    »^..^i:-4.«    /«-    ♦u^:«    ^^1^       A  are   one   or   two   persons   who   stand   out   most 

to  present-day  novelists  for  then-  tales.     A  ^j^,y    ^^^  ^^^^  ^^^^   ^^^  p,^^   ^   ^^^^ 

beginner,  it  is  true,  cannot  hope  for  large  re-  commonly  these  are  called  the   hero  and  the 

turns — ^he   is   fortunate   if  he   disposes   of   his  heroine,  though  in  reality  they  may  be  anything 

stories   at    one   cent  a   word.     But   when   an  ^^^  heroic    other  persons,  someUmes  in  consid- 

anthor  has  become  famous  and  is  so  popular  ^^^^^^  numbers,  appear  and  play  their  parts,  but 

-         ,  VI-  L    ^  generally  these  are  kept  subordinate  to  the  cen- 

Jgere  is  competition  among  publishers  for  tral   characters.     Nothing   shows   more   clearly 

of   issuing   his   works,   he    may  the  genius  of  a  writer  than  the  ability  to  draw 

what  he  will,  with  a  fair  hope  character  well — to  create  people  who  live  and 

.     It   is   nothing   unusual,    for  '"*'^®'  *"^  ^®™  ^°  readers  to  be  real  persons,  to 

...  .  be  admired  or  disliked.     Anyone  laying  aside  a 

wnter  whose  stories  are  in  great  p,ay  of  Shakespeare's,  a  story  of  DIckeiufa  or. 

paid  from  fifty  cents  to  a  dollar  among  present-day  books,  an  Old  Cheatw  tale  of 
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Mn.  Daland'B  leels  that  he  has  made  acquatnt- 
uicea  and  friends  who  will  long  be  remembered. 

Some  Huch  questions  as  the  following  will  help 
In  the  appreclatloa  of  character- studies  In  books: 
Do  the  persons  In  the  story  seem  real?  How  does 
tb»  author  accomplish  that  result?  Does  he 
describe  hla  characters  In  detail,  or  does  he  allow 
the  reader  to  And  out  much  about  them  from 
their  own  conversation  and  actlonn?  Do  they  at 
«ny  time  act  In  a  way  that  seems  out  of  keep- 
lag  with  their  seneral  character?  Do  they  grow 
In  the  course  ol  the  story,  or  are  they  the  aame 
at  the  close  as  at  the  beginning?  Are  such 
changes  natural,  or  are  they  too  sudden  and 
unaccountable  to  be  possible  In  real  lite?  Is 
tlw  author  more  Interested  In  his  character- 
development  than  In  hla  plot?  Has  the  author 
favorites  among  his  own  characters?  Does  ho 
succeed  In  making  the  reader  feel  toward  them  as 

The  Scene.  While  lengthy  descriptions  Which 
retard  the  movement  of  a  story  have  no  place  in 
Action,  a  vivid  Impression  of  the  setting  or  of  the 
scene  In  which  events  take  place  may  add  much 
to  the  pleasure  of  the  reader.  Does  the  author 
mak«  the  locality  In  which  his  scene  la  laid  stand 
out  clearly?  Has  hla  city  a  distinct  Individu- 
ality? EKiea  his  countryside  differ  In  any  way 
from  all  other  countrysiaeaT  Does  the  author 
know  his  locality  thoroughly?  Has  he  Intro- 
duced "local  coloring" — that  Is,  peculiar  features 
of  the  landscape,  peculiar  traits  In  the  characters, 
dialect,  mannerisms,  tricks  of  speech?  Does  he 
succeed  In  giving  the  "feel"  of  the  place? 

The  Purpose,  Had  the  author  any  purpose 
other  than  that  of  entertainment?  Did  he  wish 
to  teach  a  moral  lesson,  or  merely  to  portray  the 
life  of  a  certain  region  or  of  a  distinct  period  of 
history?  Many  a  good  story  has  no  obvious 
"moral"  ;  no  truly  artistic  work  of  ndlon  ever 
actually  (tolnts  out  one.  but  If  It  Is  true  to  life 
and  Is  the  work  of  an  earnest  writer  It  Is  sure  to 
carry  its   lesson   for   the   thoughtful   reader. 

At  first  in  reading  fiction  it  will  be  necessary 
to  have  these  specific  questions  in  miDd;  later 
they  will  become  so  completely  a  part  of  the 
leader's  mental  equipraeot  that  they  will  help 
him  in  his  analysis  of  the  story  without  hia 
conscious  use  of  them.  One  point  is  worthy 
of  note — not  all  fiction  is  worth  careful  study, 
and  many  a  story  repays  no  more  than  a 
hasty  reading;  but  every  reader  should  take 
care  that  he  does  oat  read  exclusively  or  chiefly 
such  stories.  c.w.k. 

Consult  Baker's  Ouidc  to  the  Beit  FlctUm  in 
Enotlah;  Dawson's  The  ilakcrt  of  Modem  FUitton. 

Related  SobJeMH.     The  reader  Is  referred  to 
the  [ollowiug  articles  In  these  volumes: 
English  Uterature  Novel 

Uterature  Romance 

.  FIDDLEB,  fid'ler,  CRAB,  a  small  crab 
which  abounds  on  the  muddy  shores  along 
the  eastern  coast  of  the  Utiited  States,  south 
of  Cape  Cod.     The   male  of   the  species  is 
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distinguished  by  the  enormous  development 
of  one  of  its  front  claws,  which  it  waves  as  if 
fiddling,  hence  the  name.  The  female  has 
small  claws  of  equal  size.  These  crabs  feed  on 
vegetable  matter,  and  are  used  as  bait.    They 
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throng  sometimes  in  thousands  in  marshy 
places,  and  their  burrowii^  weakens  levees 
and  dams.    See  Crab. 

FIEF,  feef,  from  the  French,  or  FEE,  in 
English,  is  a  l^al  term  meaning  an  estat«  in 
land  which  is  inheritable,  or  descending  to  the 
heira  of  the  grantee.  The  term  originated  in 
feudal  times  and  referred  to  land  held  from  a 
lord,  or  superior,  conditional  upon  the  per- 
formance of  service.  The  term  has  three  di- 
visions: fee  «mp/e,  or  absolute  ownership  of 
an  inherited  estate;  fee,  or  private  ownership; 
and  fee  tail,  or  an  estate  limited  to  a  specified 
tine  of  descent,  which  cannot  be  disposed  of 
at  the  will  of  the  owner.    See  Feudal  System 

OB  FnunAUSM. 

FIELD,  feetd,  the  family  name  of  three 
remarkable  brothers,  two  of  whom  won  di»- 
tinction  in  the  field  of  law,  and  the  youngest 
associated  with  one  of  the  marvels  of  modem 
communication,  the  submarine  cable.  They 
were  the  sons  of  David  Dudley  Field  (1781- 
1867),  a  notable  Congregational  clergyman  who 
was  the  author  of  several  histories  dealing  with 
Massachusetts. 

David  Dudley  Field  (180S-1894),  who  was 
bom  at  Haddam,  Conn.,  and  educated  at  Wil- 
liams College,  held  a  foremost  place  among 
American  lawyers  as  an  advocate  of  law  reform. 
Forty  years  of  a  brilliant  career  which  began 
in  1828  with  his  admission  to  the  bar  of  New 
York  were  devoted  to  this  cause.  In  1847  he 
began  the  preparation  of  a  code  of  civil  law 
which  was  later  adopted  by  nearly  all  the 
states  of  the  Union,  and  which  is  the  basis  of 
the  reformed  procedure  established  in  1873 
in  England.  His  writings  had  far-reaching  in- 
fluence, not  only  in  the  field  of  civil  and  mu- 
nicipal law,  but  also  in  that  of  international 
relations.  In  1873  he  was  elected  first  president 
of  an  association  which  met  in  Bniasels  lor 
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the  purpoee  of  Teforming  and  codifying  the 
laws  of  DBtione, 

Stephen  Jatanson  Field  (1816-1SQ9)  became 
one  of  the  moat  distinguished  justices  of  the 
United  States  Supreme  Court.  He  was  bom 
at  Uaddam,  Conn.,  and,  like  his  brother  David, 
was  a  graduate  of  Williams  College.  After 
studying  law  in  the  latter'a  office,  he  became  his 
partner.  In  1S49  be  made  his  way  westward 
to  the  gold  fields  of  California,  and  after  the 
admission  of  the  state  into  the  Union  he  ren- 
dered notable  service  as  a  member  of  the 
judiciary  committee  in  the  legislature.  In  1SS7 
he  became  judge  of  the  supreme  court  of 
California,  and  two  yean  later,  chief  justice. 
Field  was  appointed  Associate  Justice  of  the 
United  States  Supreme  Court  by  Lincoln  in 
1863,  and  during  his  thirty-four  years  of  service 
he  handed  down  opinions  that  are  a  valuable 
contribution  to  American  constitutional  law. 
He  was  a  member  of  the  Electoral  Commission 
of  1876,  voting  with  the  minority  in  favor  of 
Samuel  J.  Tilden.    See  Eixctoau.  Commission. 

Cyriu  West  Field  (1819-1892),  the  man  to 
whom  the  laying  of  the  first  Atlantic  cable  is 
chieBy  due,  was  bom  in  Stockbridge,  Mass. 
Giving  up  the  idea  of  a  coUege  education,  he 
entered  business  life  in  New  York  City,  and 
after  a  career 
which  held  for 
him  both  failure 
and  success  re- 
tired at  the  age 
o  f  thirty  -  three 
with  a  fortune  of 
1250,000.  In  1854 
he  became  very 
much  interested 
in  telepaphic  and 
cable  possibilities, 
and  in  that  year 
organized  a  com- 
pany, with  Peter 
Cooper  as  its 
president,   to  lay  tlon  with  Europe  from 

.    ..ui.   t week  to  leas  than  a  nth.-^v. 

a  cable  from 

Newfoundland  to  Ireland.  The  first  attempts 
were  failures,  but  in  1868  a  cable  was  laid  which 
worked  successfully  for  four  weeks.  See  Cablx. 
In  the  meantime  Field's  firm  went  into  bank- 
ruptcy in  the  financial  panic  of  1857,  and  the 
r  was  abandoned  until  the  close  of 
f  War  of  Secenion.  Field,  who  had  never 
1  tiw  ■access  of  the  undertaking, 
uw  in  186S,  chartering  the 
L-lba  largest  steamship  on  the 
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seas,  to  lay  a  new  cable.  The  work  was  com- 
pleted on  July  27,  1886,  and  this  effort  proved 
a  triumphant  success. 

In  recognition  of  his  services.  Congress  gave 
Field  a  unanimous  vote  of  thanks  and  awarded 
him  a  gold  medal.  He  thereafter  devoted 
much  of  his  energies  to  railroad  development, 
and  was  one  of  the  original  promoters  of  the 
elevated  railroad  system  of  New  York  City. 

FIELD,  EuoBNB  (1850-1895),  an  American 
author  and  humorist  one  of  the  best  loved 
writers  of  poetry  for  children  The  L  ttle 
B(^  Blue  who  owned  the  toy  dog  covered 
with  dust  the  gmgham  dog  and  the  caltco 
cat  that  ate  each 
other  up  m  a  ter 
rible  duel  and  the 
boy  who  was 

things  at  mght 
are  fanuliar  to 
countless  num 
bers  of  ch 
dren.  Taken  as 
a  whole,  his  work 
reveals  a  man  of 
most  engaging 
personality, 

whose     boyish  eUoeME  FIELD 

gayety,  enthusiastic  love  for  children  and  ani- 
mals and  capacity  for  friendship  are  always  in 
evidence. 

The  author  of  LUlte  Boy  Blue  was  bom  in 
Saint  Louis,  Mo.,  on  September  3,  1850.  When 
he  was  seven  years  old  his  mother  died,  and  he 
and  his  younger  brother  were  placed  in  care 
of  a  cousin.  Mary  Field  French,  who  lived  in 
Amhetst,  Mass.  There  he  was  prepared  fat 
Williams  College,  which  he  entered  in  1888.  A 
year  later  he  became  a  member  of  the  sopho- 
more class  of  Knox  College  at  Galesburg,  HI., 
but  he  completed  his  education  at  the  state 
university  of  Missouri.  In  1872  he  visited 
Europe,  spending,  to  use  his  own  words,  "sii 
months  and  his  patrimony  in  France,  Italy, 
Ireland  and  England." 

In  1873,  after  bis  return  to  America,  Fidd 
became  a  reporter  on  the  Saint  Louis  Journal; 
this  was  the  beginnii^  of  a  successful  news- 
paper career.  For  the  next  ten  years  he  w«i 
favorable  notice  for  his  work  on  various  papers 
in  Saint  Joseph  and  Kansas  City  and  in  Den- 
ver, but  his  widest  reputation  was  made  as 
writer  of  a  humorous  column  in  the  Chicago 
MomiTig  ^etut  (later  the  Herald).  This  col- 
umn, which  was  entitled  "Sharps  and  Viaia," 
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expressed  completely  his  manyHsided  talent — 
the  ability  to  write  by  turns  the  quaint,  the 
grotesque,  the  farcical,  the  sentimental  and  the 
pathetic.    It  was  often  unexpectedly  varied. 

In  the  midst  of  his  journalistic  work  he 
found  time  to  write  the  exquisite  poems  of 
childhood  that  are  especially  associated  with 
his  name.  These  have  been  published  under 
the  titles  With  Trumpet  and  Drum  and  Poems 
of  Childhood.  A  Little  Book  of  Western 
Verse  and  A  Little  Book  of  Profitable  Tales 
represent  his  finest  literary  productions.  His 
classical  tastes  are  revealed  in  his  translations 
of  the  poet  Horace,  entitled  Echoes  from  the 
Sabine  Farm,  and  in  a  volume  of  essays,  The 
Love  Affairs  of  a  Bibliomaniac. 

The  custom  of  holding  Eugene  Field  exer- 
cises and  entertainments  in  the  schools  is 
growing  in  favor  both  in  America  and  in  Eng- 
land. The  Eugene  Field  Book  contains  repre- 
sentative poems  of  the  gifted  author,  and  many 
interesting  facts  about  his  life  and  personality. 
It  is  designed  to  assist  teachers  who  wish  to 
prepare  Eugene  Field  programs. 

This  poet  of  tender  fancy  and  whimsical 
humor  has*  written  some  of  the  most  beautiful 
lullabies  and  cradle  songs  in  American  litera- 
ture. A  favorite  among  these  is  the  Norse 
lAillaby,  two  stanzas  of  which  follow: 

The  sky  Is  dark  and  the  hills  are  white 
As  the  storm-king  speeds  from  the  north 

to-night. 
And  this  is  the  song  the  storm-king  sings, 
As  over  the  world  his  cloak  he  flings: 

"Sleep,  sleep,  little  one,  sleep"  ; 
He  rustles  his  wings  and  gruffly  sings : 

"Sleep,  little  one,  sleep." 

On  yonder  mountain-side  a  vine 
Clings  to  the  foot  of  a  mother  pine ; 
The  tree  bends  over  the  trembling  thing, 
And  only  the  vine  can  hear  her  sing : 

"Sleep,  little  one,  sleep ; 
What  shall  you  fear  when  I  am  here? 

Sleep,  little  one,  sleep." 

At  an  Allied  Bazaar  in  Chicago  in  January, 
1917,  for  the  benefit  of  Europe's  war  sufferers, 
the  original  manuscript  of  Little  Boy  Blue  sold 
at  auction  for  ^,400.  b.m.w. 

FIELD,  Marshall  (1835-1906),  a  great 
American  merchant,  founder  of  the  largest 
department  store  in  the  world  and  of  one  of 
the  greatest  wholesale  dry  goods  establish- 
ments. He  was  born  at  Conway,  Mass.,  and 
received  an  academy  education.  At  the  age 
of  seventeen  he  began  business  life  as  a  clerk 
in  a  dry-goods  store  at  Pittsfield,  Mass.,  re- 
moving to  Chicago  in  1856.  Four  years  later 
he  became  senior  partner  of  the  firm  of  dry- 


goods  merchants  which  in  1865  consisted  of 
Marshall  Field,  Potter  Palmer  and  L.  Z.  Leiter. 
His  partners  having  retired  in  1881,  Field  be- 
came head  of  the  firm,  known  thereafter  as 
Marshall  Field  &  Company,  with  wholesale 
and  retail  establishments.  The  retail  depart- 
ment store,  which  occupies  an  entire  block, 
with  an  additional  building,  or  ^^store  for  men/' 
in  the  center  of  the  merchandising  district  of 
Chicago,  surpasses  any  other  store  of  its  kind 
in  the  world,  both  in  size  and  in  equipment. 
Mr.  Field  once  told  an  audience  of  young 
men  they  would  be  successful  if  they  were 
right  in  their  conclusions  fifty-one  per  cent  of 
the  time;  he  was  almost  unerring  in  his  own 
decisions,  and  this,  coupled  with  an  early  deter- 
mination in  his  career  to  give  good  values  for 
the  prices  he  charged,  may  be  considered  the 
keynote  of  his  success. 

The  bulk  of  Field's  great  fortune  of  from 
$120,000,000  to  $150,000,000,  largely  invested  in 
choice  real  estate,  was  left  in  trust  for  his  two 
grandsons.  About  $8,000,000  was  willed  to  the 
Field  Columbian  Museum,  of  which  he  was 
the  founder.    See  Field  Columbian  Museum. 

FIELD  COLUM'BIAN  MUSEUM.  In  1894, 
at  the  close  of  the  World's  Columbian  Exposi- 
tion, held  in  Chicago,  Marshall  Field,  one  of 
the  leading  merchants  of  that  city,  gave 
$1,000,000  for  the  founding  of  a  museum  of 
natural  history,  to  be  called  the  Field  Colum- 
bian Museum.  Material  which  had  been  on 
exhibition  during  the  Exposition  was  acquired 
by  gift  and  purchase,  and  the  Fine  Arts  build- 
ing of  the  Exposition,  situated  on  the  Exposi- 
tion site  in  Jackson  Pt^k,  was  secured  as  a 
temporary  home  for  the  museum.  When  Mr. 
Field  died,  in  1906,  he  bequeathed  the  institu- 
tion $4,000,000  for  the  erection  of  a  permanent 
building,  and  $4,000,000  as  an  endowment  fund. 
In  1915  work  was  begun  on  this  new  home,  a 
site  having  been  secured  on  the  shore  of  Lake 
Michigan,  in  the  vicinity  of  Twelfth  Street, 
near  Chicago's  great  business  center. 

Much  of  the  original  material  of  the  mu- 
seum has  been  rearranged  or  discarded.  At 
the  present  time  the  museum  is  divided  into 
these  departments  are  complete  and  repre- 
ogy  and  zoology,  and  its  study  collections  in 
these  departments  are  complete  and  repre- 
sentative. The  results  of  various  scientific 
expeditions  sent  to  different  parts  of  the  world 
are  published  from  time  to  time,  and  each  year 
two  courses  of  free  lectures  are  given.  Among 
the  important  features  of  the  museum  are 
departmental  laboratories,  a  library  of  about 
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BSJOOO  titles  and  a  well-equipped  priDting  shop. 
Id  1913  amuigemeuto  were  made  whereby  the 
work  of  the  museum  could  be  carried  on  in 
connection  with  the  Chicago  public  achoola. 
The  inatitutioa  ia  managed  by  a  board  of  tni»- 
tees,  and  is  iDcorporated. 

FIELD  GLASS,  a  amall  instrument  for 
vieninK  objects  at  a  diatence,  pOHsesaiug  con- 
siderable magnifying  power.  It  ia  in  general 
use  by  military  men,  naturalists,  tourists  and 
Bporltunen.     The  field  glass  most  commonly 


used  consists  of  two  telescopes,  varying  from 
five  to  ten  inches  in  length,  and  havii^  an 
arrangement  of  reflecting  prisms  within  the 
tubes  (see  illustration).  Field  glasses  are  made 
in  four  different  powers,  roagnifyii^  respectively 
three,  six,  nine  and  twelve  diameters.  A  glass 
magnifying  six  diameters  would  increase  the 
surface  of  the  object  viewed  thirty-six  (6') 
times,  one  magnifying  nine  diameters  would 
increase  it  eighty-one  times,  and  so  on.  Glasses 
with  a  power  of  twelve  diameters  are  used 
especially  by  naturalists  and  military  officers. 
See  Telescope;  Opeba  Glass. 

FIELDING,  Hbnby  (1707-1754),  a  celebrated 
English  novelist  and  playwright,  who  has  been 
called  by  his  admirers  the  father  of  the  mod- 
em  novel.     He   was   born   at   Somereetshire, 
studied  at  Eton,  Leyden  and  the  Middle  Tem- 
ple, London,  and  was  admitted  to  the  bar  in 
1740.     Play-writing  was  the  first  step  in  bis 
.     IHeniy  career,  and  he  is  said  to  have  com- 
k^kted  at  least  twsnty-five  comedies  during  a 
^Bbpd  of  tan  yean.    Love  in  Several  Matks 
^^^KHj^fe^  to  be  produced,  and  this  was  soon 
^^^^^■"■""i^fa  Beau  and  the  Modem 


Htaband.  These,  while  clever  and  ftmiwinfl, 
have  not  the  merit  and  originality  of  bis 
novels.  The  latter  include  his  roasterpiece, 
Tom  Jotiei,  said  to  be  a  history  of  his  own 
life,  Amelia,  Joseph  Andre^ce,  Jonathan  Wild 
and  others  now  less  known.  His  style,  irtiile 
displaying  the  coarseness  of  the  period,  is  dis- 
tinguished by  a  remarkable  descriptive  abili^ 
and  much  wit  and  wisdom. 

FIELD'IHG,  WiLUAM  Stovbns  (1848-  ), 
a  Clanadian  journalist  and  statesman,  premier 
of  Nova  Scotia  from  1881  to  189S  and  Do- 
minion Minister  of  Finance  from  1896  to  1911. 
During  his  fifteen-year  service  as  Minister  he 
was  largely  responsible  for  the  financial  policy 
of  the  Liberal  party,  and  even  after  his  retire- 
ment from  the  House  of  Commons  in  1911  he 
remained  its  chief  financial  adviser.  He  per- 
sonally introduced  or  was  responsible  tor  many 
of  the  bills  of  the  Lauricr  Ministry,  includii^ 
the  moderately  protective  tariff  of  1897,  note- 
worthy for  its  clause  granting  preference  to 
British  manufactured  goods.  At  various  times 
he  represented  the  Dominion  on  imperial  com- 
missions and  at  important  conferences  in  Lon- 
don, and  between  1907  and  1911  negotiated 
commercial  treaties  with  l^Vaace,  the  United 
States,  Germany,  Italy  and  Belgium.  He  se- 
cured the  installation  of  the  Ottawa  branch 
of  the  Royal  Mint  in  I90I,  and  in  1903  estab- 
lished the  penny-bank  system.  In  1903,  while 
acting  temporarily  as  Minister  of  Railways 
and  Canals,  he  conducted  negotiations  which 
resulted  in  the  construction  of  the  National 
Transcontinental  Railway.  The  reciproci^ 
treaty  which  he  negotiated  with  the  United 
States  in  1911  was  responsible  for  the  fall  of 
the  Laurier  Ministry  and  his  own  defeat  for 
reelection  to  the  House  of  Commons  (see 
Canada,  subtitle  History), 

Fielding  was  bom  at  Halifax,  Nova  Scotia, 
attended  the  public  schools  of  that  city,  and 
in  1S64  became  a  reporter  on  the  Halifax 
Maming  Chronicle,  of  which  he  later  became 
managing  editor.  This  paper  was  the  leading 
Liberal  organ  in  Nova  Scotia.  Fielding  was 
elected  to  the  provincial  assembly  in  18S2,  and 
two  years  later  became  premier  of  the  prov- 
ince. He  resigned  in  1896  to  accept  election 
to  the  House  of  Commons  and  s  seat  in  the 
Laurier  Ministry.  He  declined  the  honor  of 
knighthood  in  1902,  and  later  returned  to  his 
old  field  of  journalism  in  Montreal.  a.HX. 

FIELD  OF  THE  CLOTH  OF  GOLD,  a  loOr 
tion  in  the  Valley  of  Andren,  between  the 
English  castle  of  Guisnes  and  the  French  ouUe 
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of  Ardres,  celebrated  for  the  meeting  in  1502 
of  Henry  VIII  of  England  and  Francis  I  of 
France  and  their  retinues.  The  conference, 
which  was  planned  by  Cardinal  Wolsey  to  give 
the  two  monarchs  an  opportunity  to  discuss 
an  alliance  against  Charles  V  of  Spain,  was 
remarkable  chiefly  as  a  magnificent  historic 
pageant,  with  unimportant  political  results. 

FIFE,  a  six-holed  wind  instrument  resem- 
bling the  flute  and  piccolo,  but  differing  from 
the  latter  in  that  it  has  no  keys.  Its  compass 
is  two  octaves,  and  it  is  pitched  in  various  keys. 
Its  clear,  shrill  sound  is  produced  by  blowing 


A  FIFE 

into  a  hole  near  the  closed  end  of  the  tube. 
The  fife  is  of  ancient  origin,  and  has  always 
held  its  place  with  the  drum  as  an  appropriate 
instrument  for  military  music.  One  of  the 
most  inspiring  paintings  is  The  Spirit  of  76, 
picturing  a  grandfather,  son  and  grandson, 
playing  on  snare  drums  and  a  fife,  leading  the 
tattered  American  Continentals  in  battle. 

FIFTEEN  DECISIVE  BATTLES.  Of  all 
the  many  great  battles  in  the  history  of  the 
world,  there  had  been,  down  to  the  year  1850, 
in  the  opinion  of  Sir  Edward  Creasy,  fifteen 
which  actually  changed  the  course  of  history. 
In  his  Fifteen  Decisive  Battles  of  the  World, 
published  in  1851,  he  described  these  and 
pointed  out  the  special  significance  of  each. 
They  are  the  following: 

(1)  Marathon  (490  b.  c).  In  this  battle  the 
Greeks,  with  Mlltlades  as  their  chief  leader, 
defeated  the  hosts  of  Darius  I,  the  Persian  king. 
These  Asiatic  hordes  had  been  regarded  as  un- 
conquerable, but  this  battle  proved  the  superior 
ability  of  the  Western  armies  and  turned  back 
the  tide  of  Asiatic  civilization  which  had  been 
creepingr  steadily   westward.     See  Marathon. 

(2)  SyraeuMe  (413  b.  c).  The  expedition  of 
the  Athenians  in  Sicily  ended  most  disastrously, 
and  the  extension  of  Greek  rule  to  the  westward 
was  checked.  Because  of  this  Athens  lost  Its 
dominant  position  In  Greece,  and  the  way  was 
prepared  for  the  successive  dominations  of 
Sparta,   Macedonia  and  Rome. 

(3)  Arbela  (331  B.C.).  Alexander  the  Great 
defeated  Darius  III  of  Persia,  and  made  It  clear 
that  European  and  not  Asiatic  civilization  was 
to  control  the  future.  See  Alexander  the 
Great. 

(4)  MetaaruM  (207  B.C.).  Hasdrubal,  brother 
of  Hannibal,  the  Carthaginian  foe  of  Rome,  had 
collected  a  large  army  which  he  was  leading  to 
the  help  of  his  brother.  At  the  Metaurus  River 
he  was  defeated  and  his  army  was  destroyed 
by  the  Romans,  and  Hannibal's  withdrawal  and 
the  overthrow  of  Carthage  followed.     See  Punic 


(5)  Tentobniv  Foreat  (a.  d.  9).  Here  Ar- 
mlnius,  a  German  chieftain,  defeated  and  practi- 
cally destroyed  a  Roman  army  under  Varus, 
thus  making  impossible  the  subjugation  of  Ger- 
many by  the  Romans. 

(6)  Chalona  (451).  The  Huns  under  Attlla 
were  sweeping  over  Southern  Europe,  blotting 
out  the  civilization  of  centuries,  but  at  Chalons 
they  were  routed  by  the  Romans  and  Visigoths, 
and  a  large  part  of  the  continent  was  saved 
from   devastation   at   their   hands. 

(7)  Tonni  (732).  Here  Charles  Martel  (the 
"Hanuner")  defeated  the  Saracens  and  turned 
back  the  tide  of  Mohammedan  invasion  which 
was  threatening  to  sweep  over  Europe  as  it  had 
swept  over  Western  Asia  and  Northern  Africa. 
But  for  this  battle  Christianity  in  Europe  might 
have  been  blotted  out. 

(8)  Haatlnsa  (1066).  This  was  the  battle 
from  which  so  much  in  English  social,  political 
and  literary  life  dates — the  battle  In  which  Wil- 
liam the  Conqueror  overthrew  Harold.  Prom 
this  time  on  the  Normans  and  not  the  Saxons 
were  dominant  in  England  until  the  two  peoples 
merged  Into  one. 

(9)  Orleaaa  (1429).  France  was  in  a  posi- 
tion where  one  more  defeat  would  have  subjected 
it  entirely  to  England,  but  Joan  of  Arc  com- 
pelled the  English  to  raise  the  siege  of  Orleans 
and  so  made  possible  the  coronation  of  the 
French  king  and  the  grradual  wresting  of  France 
from  the  grasp  of  England.     See  Joan  of  Arc. 

(10)  The  Spanish  Armada  (1588).  This  huge 
fleet  had  as  Its  object  the  invasion  of  England 
and  the  restoration  of  Catholicism  there.  Its 
defeat  saved  England  and  Its  colonies  to  the 
Protestant  faith.     See  Armada. 

(11)  Blenheim  (1704).  In  his  poem  on  the 
Battle  of  Blenheim,  Southey  writes: 

"But  what  good  came  of  It  at  last?'* 
Quoth  little  Peterkln. 
"Why,  that  I  cannot  tell,"  said  he  ; 
"But  't  was  a  famous  victory." 

But  Creasy  gives  clearly  enough  the  signiflcance 
of  this  battle;  it  checked  the  ambitious  schemes 
of  Louis  Xrv  of  France,  and  saved  Europe  from 
the  possible  domination  of  that  country. 

(12)  Paltowa  (1709).  By  his  defeat  of 
Charles  XII  of  Sweden  in  this  battle,  Peter 
the  Great  not  only  made  clear  the  fact  that 
it  was  Russia  and  not  Sweden  that  was  to  con- 
trol the  destinies  of  Northern  Europe,  but  estab- 
lished the  Russian  Empire  more  firmly  and 
opened  it  up  to  the  influences  of  European  civil- 
ization. 

(13)  Saratoga  (1777).  Here  the  American 
colonists,  under  Gates,  defeated  the  British  under 
Burgoyne.  Perhaps  the  most  important  result  of 
the  victory  was  the  determination  of  France  to 
aid  the  Americans — an  event  which  proved  practi- 
cally the  turning-point  in  the  Revolutionary  War. 
See  Revolutionary  War  in  America. 

(14)  Valmy  (1792).  Had  the  French  been 
defeated  in  this  battle  by  the  allied  Prussians 
and  Austrlans.  the  French  Revolution  would 
probably  have  died  out,  but  this  early  victory 
encouraged  the  revolutionists  and  they  persisted 
until  their  demands  were  granted.  See  French 
Revolution. 
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(15)  Watcrioa  (1816).  Napoleon  wu  finally 
defeated  by  the  allied  forces  under  the  Duke  of 
Welllnetoti,  and  Europe  was  treed  from  his  am- 
bitious denuutda.     See  Nai>olk<m  I. 

Later  CriaeB.  M&ny  of  the  b&ttlee  namod 
above  all  historians  agree  in  r^srding  ae  turn- 
ing-points,  but  as  to  others  opiniona  differ. 
Later  battles,  too,  must  rank  as  equally  de- 
cisive, those  of  Gettysburg  (1863),  Manila 
<18S8)  and  Mukden  (1905)  having  been  partic- 
ularly important.  It  is  probable  that  some 
future  historian,  looking  backward,  may  count 
the  Battle  of  the  Mame,  the  Battle  of  Verdun 
or  the  Battle  of  the  Somme,  or  some  other 
conflict  in  the  great  War  of  the  Nations  among 
the  most  decisive  struggles  the  world  has  ever 
seen.    See  Was  of  thb  Nationb. 

Sir  Bdward  Shepfeerd  Creasy  (1812-1878)  is 
remembered  chiefly  for  the  book  discussed 
above,  though  he  wrote  several  other  historical 
works  not  unworthy  to  rank  with  it.  His 
HUtorical  and  Ctilical  Accowtt  of  the  Several 
Invatiom  of  Englarui,  Hittory  o}  the  OtloTTum 
Tio'ka  and  Imperial  arui  Cotonial  CoTtitiiuliona 
of  the  Britisk  Empire  show  a  breadth  of  learn- 
ing and  true  historical  judgment.  Creasy  was 
bom  at  Bexley,  in  Kent,  studied  at  King's 
College,  Cambridge,  practiced  law,  and  in  1880 
went  to  Ceylon  as  chief  justice. 

FIG,  commonly  seen  in  its  dried  state  as  a 
light  or  dark  brotrn  sugary  pulp  with  slightly 
tough  exterior,  filled  with  little  golden  edible 
seeds.  It  grows  on  trees  about  fifteen  or 
twenty  feet  high.  The  leaves  are  deeply  lobed, 
and  the  so-called  fruit,  when  ripe,  is  pear- 
shaped,  green,  yellow,  red  or  blue-black.    It  is 
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Figs  have  been  known  since  the  eariiest  times, 
references  to  them  occurring  frequently  in  the 
Bible,  as  "Do  men  gather  figs  from  thistles?" 
Every  ancient  householder  was  suppoeed  to 
cultivate  at  least  a  few  trees,  and  from  this 


Rgut'es  Represent  Millions  of  Pounds 

A  YEAR'S  PRODUCTION 
The  fig  Industry  In  the  United  States  is  yearly 
on  the  Increase. 

custom  arose  the  expresion  "under  his  own 
vine  and  fig  tree,"  denoting  a  home. 

There  are  over  one  hundred  kinds,  moot  of 
them  grown  in  the  countries  around  the  Medi- 
terranean Sea,  but  certain  varieties  are  also 
cultivated  in  the  Southern  and  Western  states 
of  America,  especially  in  California. 

Smyrna  Figs.  The  successful  raising  of  the 
Smyrna  fig,  the  most  delicious  variety,  depends 
upon  the  presence  of  the  fig-wasp,  a  parasitic 
insect.  A  fig,  unlike  most  fruits,  does  not 
develop  from  a  flower,  but  is  ilself  the  con- 
tainer of  the  flowers,  which  are  crowded  thickly 
on  its  inner  surface.  At  the  bases  of  the 
floweiB  of  the  inedible,  wild  capri-fig,  the  fig- 
wasp's  eggs  are  laid,  and  within  the  fig  the 
new  generation  of  wasps  hatches  and  develops. 

W  ater .  1 8. 8  -f-^ 7...^^---Protein.4.3 
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with  sugar  and  cream,  also  when 

;Tved,  or  in  a  dried  state.    Figs 

ing  dried  than  when  fresh, 

nutritious  as  dates.    Stewed, 

than  apple  sauce. 


and  almost  three  ttmea  th 

If  a  branch  from  the  capri-fig  tree  is  sus- 
pended in  a  Smyrna  tree,  the  female  wa^t. 
crawling  about  within  the  Rgs  in  search  of  a 
place  to  lay  her  ^gs,  will  distribute  the  pollen 
of  the  male  flowera  of  the  fig  from  iriiich  she 
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came  to  all  the  female  flowen  of  the  Smynia 
fig.  But  the  Smyrna  flowers  are  not  suitable 
for  hatcheries,  and  the  wasp  returns  again  to 
the  wild  fig  without  depositing  her  eggs.  Thus 
fertilized  with  the  pollen  of  the  wild  fig,  the 
Smyrna  fruit  grows  large  and  sweet;  otherwise, 
though  the  trees  bear  heavily,  the  figs  wilt 
be  lean  and  unattractive.  A  CaJifomia  fruit 
grower  tried  more  than  ten  years  to  introduce 
the  fig-wasp  from  the  Orient;  his  success  has 
made  the  California  fig  equal  the  original 
Smyrna  fruit  in  quality. 

The  annual  average  output  of  figs  in  Cali- 
fornia is  now  in  excess  of  23,000.000  pounds 
per  year  (10,000,000  pounds  after  drying).  Figs 
are  among  the  most  expensive  of  dried  fruits, 
and  are  valued  at  S200  to  S400  a  ton  in  the 
great  city  markets.  c.h.h. 

TIGASO,  legaro',  a  type  of  character  of 
clever  adroineas,  first  introduced  on  the  French 
stage  about  1785.  by  Beaumarchaia,  as  the 
hero  of  his  comedies.  In  the  Barber  of  Seville 
he  is  a  barber,  cunning  and  witty;  in  the 
Marriage  of  Figaro  he  ia  a  clever  valet  and 
finally  outwits  e^'erybody.  The  dramatic  char- 
acter of  Figaro  seized  the  popular  imagination 
of  the  day  and  became  the  name  for  daring, 
cleverness,  roguery  and  intrigue.  One  of  the 
principal  journals  of  Paris,  founded  in  1826, 
was  named  Le  Figaro  i  it  had  Paul  La  Croix, 
Jules  Sandeau  and  George  Sand  among  its 
contributors.  This  journal  waa  suspended  in 
1S33  but  was  revi\'cd  by  Witlemessant  in  1854 
and  is  yet  in  existence. 

FIG'tTRE  OF  SPEECH.  When  a  great 
author  writes  "Lend  me  your  ears,"  or  the 
enthusiastic  youth  exclaims,  "You're  a  brick, 
dadi"  neither  means  literally  what  he  says,  and 
yet  both  express  their  meaning  more  forcibly 
than  would  ha\'e  been  possible  in  the  ex- 
pression, '"Listen  to  rac,"  or  "You  ore  a  very 
satisfactory  parent."  The  use  of  words  in 
any  but  their  literal  meaning  is  known  as  a 
figure  of  speech.  Frequently  figurative  expres- 
sions arc  very  beautiful;  they  form  the  chief 
ornaments  of  poetry,  as  when  the  Psalmist 
chants  "The  Lord  is  my  rock  and  my  fortress," 
or  Shelley  sings  how — 

Thai  urh^d  muLden,  with  wtilte  tire  laden. 
Whom  mortalf  call  t\w.  moon. 
Glides  KUmm coring  o'er  my  tleece-llke  floor 
By  the  mlOnlghl  brepiie»  strewn. 

Figures  of  speech  are  more  commonly  used 
than  one  would  believe  who  has  not  studied 
the  question.  Such  oft-heard  expressions  as 
"He  dropped  his  eyes,"  "the  raging  sea,"  "pretty 
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aa  a  picture,"  "he  addressed  the  chair,"  "all 
hands  on  deck"  and  "a  speaking  likeness"  are 
figures  as  truly  aa  are  the  more  elaborate  ones 
of  the  poet.  The  chief  kinds  of  figures— meta- 
phor, simile  and  metonymy — are  treated  in 
separate  articles  in  these  volumes. 

The  figures  referred  to  above  are  really  only 
one  class  of  figures  of  speech,  and  are  more  ex- 
actly called  figures  of  rhetoric.  In  addition  there 
are  two  other  classes  which  are  of  grammatical 
form  rather  than  of  thought,  and  are  known  as 
figures  of  etymology  and  figures  of  syntax. 
The  former  concern  themselves  with  the  forms 
of  words  and  consist  lancely  in  the  use  of  such 
elision  or  contractions  as  o'er  tot  over,  iDon't 
for  vrill  not  and  'lis  for  it  u;  while  figures  of 
sjmtax  are  variations  in  sentence  construction. 
Figures  of  syntax  are  in  common  uae,  especially 
the  form  which  consists  in  leaving  out  a  word 
or  several  words  which  are  really  essential  to 
the  grammatical  completeness,  the  object  being 
an  increase  in  forcefulness.  Halt  off!  for  in- 
stance, is  more  effective  than  Take  your  hats 
off;  Here!  than  Come  here!  and  Doum!  than 
Sit  dovm.  A.MCC. 

FIJI,  /e';e,  ISLANDS,  Great  Britain's  most 
important  possession  in  the  South  Pacific 
Ocean.  There  are  about  250  islands,  only 
eighty  of  which  are  inhabited.  They  cover 
a  total  area  of  7,435  square  miles,  and  are  of 
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volcanic  origin,  with  peaks  rising  to  about 
4,000  feet  above  the  sea.  Streams  are  abundant, 
and  the  soil  is  verj'  fertile,  producing  great 
quantities  of  fruits,  corn,  tobacco  and  sugar 
cane.  Cocoanut  palms  abound,  the  dried  ker- 
nel?, called  copra,  being  the  principal  export 
■  (ace  Copra).     The   chief  occupation   is  agri- 
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culture,  though  the  fisherica  are  important. 
The  only  wild  animals  native  to  the  islaods  are 
rats,  but  domestic  animals  of  all  kinds  have 
been  introduced. 

Until  recent  years  the  inhabitants,  who  were 
formerly  notorious  cannibals,  adhered  to  their 
own  pagan  religion,  the  principal  feature  of 
which  was  anccHtor  worship.  So  deeply-rooted 
waa  cannibalism  that  for  human  .flesh  the  Fiji- 
ans  would  sacrifice  parents  or  cnildren.  The 
eating  of  "long  pig,"  aa  human  flesh  was 
called,  was  a  religious  duty;  so  whether  the 
victim  happened  to  be  friend  or  foe  was  of 
little  importance.  The  greater  number  of  the 
natives  have  now  embraced  Christianity  and 
have  proved  themselves  quick  in  adopting  civil* 
ized  manners  and  customs.  Only  two  of  the 
islands  are  of  fair  size,  Viti  Levu,  on  which 
stands  the  capital,  Suva,  and  Vanua  Levu. 
The  islands  are  administered  by  a  governor 
and  council,  the  native  chiefs  being  given  a 
voice  in  legislative  affairs.  Population  in  1911, 
139,541. 

HLIBtrSTERS,  fil'ibusten,  a  name  handed 
down  from  the  buccaneers,  or  seventeenth  cen- 
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tuiy  piratical  rovers.  The  term  was  first  ap- 
plied in  America  to  the  adventurers  in  the 
middle  of  the  nineteenth  century,  who  orgaO' 
ized  expeditions  in  the  United  States,  in  de- 
fiance of  international  law,  to  gain  control  of 
Cuba  and  some  of  the  Central  American  states. 
In  IS53  William  Walker  of  Tennessee  made 
raids  into  Nicjiragua  and  fomented  revolutions, 
but  he  was  captured  in  Honduras,  court-mar- 
tialed and  shot. 

Filibustering  expeditions  also  sailed  from 
New  Orleans  to  Cuba,  led  by  Narcisco  Lopei, 
but  they  all  came  to  naught.  Such  expeditions 
have  become  exceedingly  rare  during  the  last 
quarter  of  a  century,  the  last  to  be  called  by 
that  name  being  the  Dr.  Jameson  raid,  which 
in  1895  tried  to  overthrow  the  Boer  govern- 
ment in  South  Africa. 

The  term  has  come  into  vogue  in  more  mod- 
ern times  to  designate  legislative  members  who 
are  in  the  minority,  who  try  by  making  irreg- 
ular parliamentary  and  dilatory  motions  to 
prevent  the  adoption  of  measures  favored  by 
the  majority.  Sec  Walker,  William  ;  Jame- 
son, Leander  Starr. 


ILL'MORE,  Mii-wHD  (1800-1874),  thir- 
teenth President  of  the  United  States  and  the 
second  Vice-President  to  succeed  to  that  high 
office  through  the  death  of  the  President. 
He  was  therefore  one  of  the  so-called  "acci- 
dental Presidents."  When  Fillmore  was  nomi- 
nated for  the  Vice-Presidency  he  was  known 
as  a  prominent  Buffalo  lawyer;  he  had  served 
with  distinction  in  the  House  of  Representa- 
tives, and  he  was  one  of  the  Whig  leaders  in 
New  York  state.  No  one,  least  of  all  he 
himself,  claimed  that  he  was  a  brilliant  lawyer 
or  statesman.  He  was  hard-working  and  con- 
scientious, always  doing  his  duty  as  he  saw  it 
and  asking  no  particular  credit  therefor.  This 
temperament  has  laid  him  open  to  the  charge 
al  being  uninteresting.  He  was  never  spectac- 
or  erratic;  he  was,  in  fact,  the  type  of 
who  makes  an  excellent  executive,  but 
ritM  to  fuoe  by  accident. 
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sincerity,  but  a  simple  act,  the  signing  of  the 
Fugitive  Slave  Law  of  1850,  cost  him  his  popu- 
larity. He  had  the  peculiar  faculty  of  detach- 
ing himself  from  the  burning  issues  of  the 
day,  and  of  viewing  them  in  calmness  and  with* 
out  passion.  In  a  sense,  therefore,  it  is  true 
that  he  had  little  to  do  with  the  important 
events  of  hia  administration,  but  it  must  not 
be  forgotten  that  he  did  impress  his  per- 
sonality on  the  men  with  whom  he  came  into 
contact.  Men  like  Clay  and  Webster  were 
great  admirers  of  Fillmore,  and  Clay  on  his 
deathbed  recommended  the  nomination  of 
Fillmore  in  1852  for  the  next  Presidential  term. 
Early  Hardahips.  The  casual  observer  who 
watched  .Fillmore  grow  to  manhood  would 
scarcely  have  suspected  that  here  was  a  boy 
who  was  destined  to  be  President  of  the  United 
States  nt  one  of  the  most  critical  periods  in 
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its  history.  At  the  time  of  hia  birth,  on  Feb- 
niAiT  7, 1800,  his  father  and  mother  were  living 
on  a  little  clearing  in  Cayuga  County,  N.  Y., 
within  the  limits  at  the  present  village  of 
Summer  Hill.  Through  some  flaw  in  the  title 
the  father  lost  hia  farm,  and  was  obliged  to 
lease  an  uncleared  tract  of  poorer  land  aome 
miles  distant.  On  this  new  farm.  Millard 
worked  until  he  was  fourteen.  He  helped  to 
clear  off  the  timber,  and  in  many  ways  did 
the  work  of  a  man.  As  the  poverty  of  the  fam- 
ily seemed  to  prohibit  a  professional  career, 
the  boy  was  apprenticed  to  a  maker  of  carding 
wool  and  cloth.  He  was  the  youngcrt  appren- 
tice in  the  shop  and  was  bo  bnitally  treated 
that  on  one  occasion  he  threatened  his  em- 
ployer with  an  ax.  In  the  next  year  he  found 
a  new  master,  with  whom  he  stayed  four  years. 
In  1819,  when  he  still  had  two  yeara  of  his 
apprenticeship  to  aerve,  he  bought  his  release 
for  $30  and  made  hia  way  to  Buffalo. 

Up  to  that  time  young  Fillmore  had  acquired 
practically  no  education.  He  had  attended 
Bchool  occasionally  for  a  month  or  two  at  a 
time,  but  in  the  intervals  nearly  forgot  what 
he  had  learned.  His  father  owned  only  two 
books,  the  Bible  and  a  book  of  hymns,  and 
young  Fillmore  himself  did  not  buy  his  firat 
book,  a  small  English  dictionary,  until  he  was 
nearly  nineteen.  In  apite  of  this  lack  oE  early 
training  be  determined  to  study  law.  He  ar- 
ranged with  a  retired  lawyer  to  give  hia  serv- 
ices in  the  law-office  in  return  for  his  board 
and  a.  chance  to  study.  He  earned  a  little 
money,  too,  by  teaching  school  and  by  work- 
iag  in  spare  time  in  the  Buffalo  post  office.  In 
1823,  although  he  had  Dot  yet  completed  the 
usual  course  of  study,  he  was  admitted  to  the 
bar.  His  practice  grew  slowly,  but  in  time  his 
ability  was  recognized,  and  in  the  late  "thir- 
ties" and  the  "forties"  there  was  hardly  an 
important  case  in  Western  New  York  in  which 
he  was  not   engaged. 

Political  Career.  Fillmore's  political  career 
began  with  the  birth  of  the  Whig  party,  and 
came  to  an  end  when  that  party  disintegrated 
(see  Whig).  Fillmore  was  always  a  Whig  at 
heart;  he  believed  in  the  necessity  of  com- 
promise, and  when  the  time  for  compromise 
passed  he  could  no  longer  lead.  He  was  elected 
to  hia  first  public  office,  that  of  representative 
in  the  New  York  legislature,  in  1828,  and 
served  three  terms,  during  which  he  distin- 
guished himself  chiefly  by  securing  the  passage 
of  a  law  abolishing  punishment  for  debt  in 
New  York. 
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He  then  served  in  the  national  House  of 
Representatives  from  1833  to  1835  and  again 
from  1337  to  1843,  when  he  declined  renomina- 
tion.  In  Congress  he  was  one  of  the  leaders 
of  the  opposition  to  Jackson  and  Van  Buren, 
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and  during  hia  last  term,  when  the  Whigs  were 
in  the  majority,  was  chairman  of  the  Commit- 
tee on  Ways  and  Means,  which  then  not  only 
raised  money  but  made  the  appropriations. 
Fillmore  opposed  the  annexation  of  Texas  as 
slave  territory,  advocated  a  protective  tariff 
and  internal  improvements,  desired  Federal 
prohibition  of  the  slave  trade  between  the 
states,  and  forced  the  total  abolition  of  slavery 
in  the  District  of  Columbia.  Perhaps  his 
most  impod^ant  work  in  Congress  was  con- 
nected with  the  tariff  law  of  1842,  of  which, 
as  chairman  of  the  Ways  and  Means  Com- 
mittee, he  was  the  chief  author  (see  Tabiff). 
He  retired  from  Congreas  in  1843,  was  the 
unsuccessful  Whig  nominee  for  governor  of 
New  York  in  1844,  and  in  1847  was  elected 
comptroller  of  the  state.  A  year  later  he 
was  nominated  tor  the  Vice-Presidency  by  the 
Whigs,  General  Zachary  Taylor  being  the  can- 
didate tor  President,  and  was  elected.  For 
details  of  the  election,  ace  Taylor,  Zachabt. 

Fillmore's  return  to  Washington  aa  Vice- 
President  occurred  at  a  time  when  Congress 
was  in  the  midst  of  a,  heated  controversy  in- 
volving the  extension  of  slavery.  He  speedily 
reversed  the  precedent  set  in  1826  by  Calhoun, 
who  stated  that  the  Vice-Bresident  had  no 
right  to  call  Senators  to  order  for  breach  of 
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FiHmore,  however,  with  the  8en- 
ftte's  approval,  kept  strict  order  and  presided 
with  notable  impartiality.  During  all  the  ex- 
citing sesaiona  in  which  Clay's  compromise 
measures  were  discussed  he  presided  irith  such 
iairness  that  nobody  on  the  floor  of  the  Senate 
had  knowledge  of  Fillmore's  personal  opinion. 
While  the  discuasion  of  Clay's  proposals  (see 
Compromise  of  1850)  was  at  ita  height,  the 
midden  death  of  President  Taylor,  on  July  0, 
1S50,  called  Fillmore  to  the  highest  office  in 
the  United  States. 

Adminiatiation  of  FiUmoie  (1850-1853).  Im- 
mediataly  after  Taylor's  death  hia  Cabinet 
resigned,  and  was  replaced  by  Daniel  Webster 
as  Secretary  of  State,  Thomas  Corwin  as  Sec- 
retary of  the  Treasury,  and  others  chosen  by 
Fillmore.  Webster,  while  he  lived,  added 
much  strength  to  the  administration;  be  died 
in  1862,  and  was  succeeded  by  Edward  Ev- 
Webater  was  the  last  of  the  great 
who  played  the  chief  porta  in 
inerican  history  for  rjver  thirty  years;  Clay 
1  only  a  few  mortihs  earlier,  and  Calhoun 
I  awuy  in  March,  1850.  Each  of 
a  lost  great  speech  in  favor 
;  of  1850,  though  Calhoun 
^t  bis  speech  was  read  to  Congress 
■  promptly  signed  the 


various  bills  which  were  included  in  the  Com- 
promise, but  his  signature  on  the  Fugitive 
Slave  Law  lost  him  the  support  of  the  North- 
ern Whigs.  Of  his  honest  belief,  however,  that 
the  Compromise  was  the  only  way  to  preserve 
the  Union,  there  never  was  doubt.  The  publi- 
cation of  Uncle  Tom'i  Cabin  in  1S52  did  much 
to  crystallise  anti-slavery  sentiment  in  the 
North. 

Besides  the  Compromise  of  1850  the  impor- 
tant events  of  Fillmore's  administration  were 
few.  Fillmore  was  opposed  to  the  agitation  for 
the  annexation  of  Cuba  to  the  United  States, 
and  in  1651  attempted  to  prevent  a  filibustering 
expedition  to  that  island.  The  Whigs  were 
in  the  minority  in  both  houses  of  Congress, 
and  most  of  the  laws  which  Fillmore  suggested 
failed  to  meet  approval  from  the  legislators. 
The  Senate,  nevertheless,  approved  the  treaty 
with  Japan  which  was  the  result  of  Perry's 
expedition  {see  Pebby,  Matthew  C).  Fill-' 
more  laid  the  cornerstone  for  the  addition  to 
the  Capitol  building  and  also  secured  a  reduc- 
tion in  the  rates  of  postage.  In  foreign  relfr- 
tions  Fillmore  pursued  the  policy  of  non-inter- 
vention, although  Webster,  his  Secretary  of 
State,  was  instrumental  in  securing  freedom 
for  Louis  Kossuth,  the  Hungarian  patriot. 
Other  events  of  more  than  local  ii 
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Outline  and  Questions  on 
Millard  Fillmore 


Outline 


I.  Yean  of  PrepamtlOD 

( 1 )  Birth  and  parentage 

( 2 )  Lack  of  schooling 

(3)  Years  of  apprenticeship 
(  4 )   Law  study 

(5)   Rise  In  legral  profession 

II.   Early  Political  Career 

( 1 )  In  New  York  legrislature 

(2)  In  national  House  of  Representa- 

tives 

(a)  Chairman    of    Committee    on 

Ways  and  Means 

(b)  Part  in  slavery  struggle 

(c)  Tariff  of  1842 

(3)  Comptroller  of  New  York 

(4)  Election  to  Vice- Presidency 

(a)  Fairness   and    impartiality   in 

Senate 

(b)  Death  of  Taylor 

III.   AdmlnlfltratlOB 

( 1 )  Government  affairs 

(a)  Compromise  of  1850 

(b)  Aid  for  Kossuth 

(c)  Reduction  of  postage  rates 

(d)  Perry's  expedition  to  Japan 

(e)  Effects  of  Fugitive  Slave  Law 

(2)  Internal  and  local  affairs 

(a)  "Underground  railway" 

(b)  Uncle  Tom'a  Cabin 

1.  Effect  In  crystallizing  anti- 
slavery  sentiment 

(c)  Prohibition  in  Maine 

(d)  Visit  of  Kossuth 

(e)  Deaths  of  Clay  and  Webster 

(f)  Pacific  railways  begun 

(3)  Election  of  1852 
(a)   Candidates 
^b)   The  issue 
(c)   The  result 

1.  Small  electoral  vote  secured 
by  Fillmore 

IV.   Sammary 

( 1 )  Retirement  and  death 

(2)  Character 


Questions 


What  other  Presidents  did  Fillmore 
resemble  in  the  circumstances  attend- 
ing his  boyhood  days? 

What  was  Fillmore's  chief  work  as 
chairman  of  the  Ways  and  Means  Com- 
mittee of  Congress? 

What  would  It  have  cost  at  the  be- 
ginning of  this  administration  to  send 
a  letter  from  New  York  to  Boston?  At 
the  end? 

What  act  of  Fillmore's  lost  him  his 
popularity  and  possible  reflection? 
What  was  his  motive  In  performing  it? 

What  did  the  President  believe  would 
be  the  most  satisfactory  method  of 
dealing  with  the  negro  question? 

How  did  a  book  published  during  this 
administration  play  a  very  real  part  in 
the  history  of  the  country? 

WTiy  is  Fillmore  called  an  "accidental 
President?  To  what  other  Presidents 
does  the  name  apply? 

How  many  books  was  young  Millard 
familiar  with  In  his  boyhood?  What 
was  the  first  book  he  ever  purchased? 

How  did  he  In  his  position  as  presid- 
ing officer  of  the  Senrite  reverse  the 
j>olicy  of  his  predecessors? 


the  passage  of  the  first  prohibition  law  by 
Maine  in  1851;  the  beginning  of  the  construc- 
tion of  Pacific  railways,  and  reduction  of  letter 
postage  from  five  cents  to  three  cents. 

In  Retirement.  In  1852  Webster  and  Gen- 
eral Winfield  Scott  were  both  candidates  for 
the  Whig  nomination  for  President,  and  Fill- 
more was  anxious  for  a  renomination.  Scott 
was  chosen,  but  was  defeated  in  the  election 
by  Franklin  Pierce,  the  Democratic  candidate, 
who  thus  became  Fillmore's  successor.  Fill- 
more was  nominated  for  President  in  1856  both 
by  the  Whigs  and  by  the  Know-Nothings,  or 
American  party.  Though  he  received  nearly 
900,000  votes,  compared  to  1,300,000  for  Fre- 
mont and  1300,000  for  Buchanan,  he  carried 
only  one  state,  Maryland,  which  gave  him  eight 
electoral  votes. 

During  the  rest  of  his  life  he  continued  to 
take  an  active  interest,  but  no  part,  in  politics. 
For  twenty  years  he  occupied  a  unique  position 
in  Buffalo,  his  home  city,  of  which  he  was  the 
most  distinguished  citizen.  His  death  occurred 
unexpectedly  on  March  8,  1874,  and  he  was 
buried  in  Forest  Lawn  Cemetery.  wjjs. 

FIL'T£Ry  a  device  containing  a  porous  sub- 
stance for  straining  solid  particles  or  impurities 
from  a  liquid.  The  material  for  filtering  may 
be  paper,  cloth,  charcoal,  unglazcd  porcelain 
or  other  similar  media.  The  name  is  derived 
from  the  Latin  filtrum,  meaning  felt,  which  was 
the  material  first  used  for  the  purpose.  Pre- 
vious to  the  nineteenth  century  if  a  filter  made 
water  clear  that  was  all  that  was  required,  but 
modem  sanitary  science  discovered  that  some 
filters  did  not  remove  germs  and  bacteria, 
and  more  efficient  means  were  resorted  to  in 
order  to  purify  water  for  domestic  purposes. 
The  filters  now  in  general  use  are  cases  filled 
with  charcoal,  sand,  powdered  glass  or  coal 
cinders.  Charcoal,  in  particular,  is  an  excellent 
filter,  as  it  absorbs  noxious  gases.  Impure 
water  enters  at  the  top  of  this  device  and 
flows  slowly  through  the  purifying  substance, 
which  absorbs  the  objectionable  matter.  A 
home-made  filter  may  be  as  effective  as  one 
that  can  be  purchased. 

All  water  for  drinking  purposes,  except  from 
deep  wells  where  drainage  is  perfect,  or  from 
springs,  should  be  filtered.  The  best  method 
in  cities  is  to  have  a  filter  attached  to  the 
pipes  of  the  house  supply  so  as  to  insure 
filtered  water  running  from  all  the  faucets. 
In  the  absence  of  filters,  if  the  water  is  thought 
to  be  infected,  it  should  be  boiled,  allowed  to 
cool  in  an  open  vessel  and  frequently  stirred  • 


FIKCH  21 

The  latter  process  restorea  part  of  the  oxygea 
which  waa  lost  through  the  process  of  sterilico- 
tion.  The  water  supply  ^-stema  of  cities  fre- 
quently have  filters  acres  in  extent,  having  tha 
bottom  filled  with  sand  and  charcoal  through 
which  the  water  percolates  and  becomes  puri- 
fied before  reaching  the  consumer. 

WmCR,  a  general  name  broadly  applied  to 
that  largest  family  of  birds,  the  seed  eaters,  to 
which  about  onenseventh  of  all  the  birds  be- 
long. Many  of  them  are  beautiful  songsters. 
Though  moat  of  the  species  are  sober  in  color- 
ii^,  some  are  very  brilliant ;  and  there  is  a  wide 
range  of  variation.  The  chief  distinguishing 
feature  of  all  individuals  of  this  family  is  the 
sharply-pointed,  conical  bill,  made  strong  for 
the  crushing  of  seeds  and  hard  objects.  There 
are  about  550  species,  and  they  are  found  in 
all  parts  of  the  world  except  Australia.  In 
the  United  States  and  Canada  they  are  espe- 
cially abundant,  and  are  represented  by  the 
twittering  sparrow,  the  sweet  singing  canary, 
and  by  the  chaffinch,  goldfinch,  bullfinch,  bunt-  . 
ing,  crossbill,  grosbeak,  linnet,  snowbird  and 
numerous  others.  See  the  article  Brno  for  lista 
of  birds  described  in  thwe  volumes. 

FIHDLAY,  Ohio,  the  county  seat  of  Han- 
cock County,  a  city  known  for  its  extensive 
yield  of  natural  gas,  is  situated  in  the  north- 
western part  of  the  state,  on  the  Blanchard 
River.  Toledo  is  fifty  miles  north,  Sandusky  is 
fifty-nine  miles  northeast,  and  Columbus  is 
eighty-eight  miles  southeast.  Five  lines  of 
railways  enter  the  city — the  Cincinnati,  Ham- 
ilton &  Dayton;  the  Cleveland,  Cincinnati, 
Chicago  i  Saint  Louis;  the  Lake  Erie  &  West- 
ern; the  Toledo  4  Ohio  Central,  and  the  Find- 
lay,  Fort  Wayne  4  Western.  Three  inter- 
urban  lines  connect  with  cities  north,  east  and 
•oulb.  In  1916  the  population  was  14358. 
The  area  of  the  city  is  a  little  less  than  eight 
square  miles. 

Findlay  is  located  in  the  great  natural  gas 
and  oil  fields  of  Ohio,  and  the  surrounding 
country  is  rich  in  agricultural  products.  Rich 
beds  of  clay  and  large  deposits  of  gravel,  sand 
Bad  building  stone  are  also  found  in  the  vicin- 
iigr.  Important  among  the  manufacturing  es- 
rtablishments   arc-   those   producing  brick  and 

le,  boilers,  pottery,  automobiles,  traction  ditch- 
I,  gloves,  beet  sugar,  electric  insulatore,  shoes, 

imilure  and  carriages.     There  are  also  ma- 
foundries,  bridge  works,  lime 
:fiaeries.    The  build- 
S50,000  Federal  buUding, 
"u'  Home,  and  two  public 
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school  buildings,  erected  in  1B16  and  lOlS  at  a 
cost  of  S300,000.  The  city  has  a  busineas  school, 
a  library  and  Findlay  College  (Church  of 
God),  the  latter  opened  in  1886. 

The  city  was  first  settled  in  1813  and  wm 
incorporated  in  1837.  It  was  named  in  honoc 
of  Colonel  James  Findlay,  who  built  a  fort 
here  in  1812,  and  who  served  during  the  War 
of  1812  under  General  Hull. 

FINE,  a  punishment  imposed  by  judicial 
authority  on  a  person  convicted  of  a  mo- 
demeanor  or  a  more  serious  crime.  In  case  of 
a  misdemeanor  the  amount  of  the  fine  it 
usually  left  to  the  judgment  of  the  court,  but 
the  penalty  for  greater  offenses  is  imposed  by 
statute,  which  names  maximum  amounta  wbidi 
may  be  assessed.  In  case  a  convicted  peiaoa 
is  unable  to  provide  the  amount  of  fine  im- 
posed he  must  suffer  imprisonment  for  midi 
time  as  the  court  may  direct.  An  accused 
person  also  has  the  right  to  appeal  to  a  bigbei 
court  if  he  is  fined  an  amount  which  he  tliinki 
is  excessive,  as  too  heavy  or  extreme  fines 
are  forbidden  by  the  Constitution  of  the 
United  States  (Amendment  VIII),  which  da- 
dares,  "Excessive  bail  shall  not  be  required, 
nor  excessive  fines  imposed,  nor  cruel  and 
unusual   punishments   inflicted."     See   Miaw- 

HUNOR. 

FINE  ASTS,  the  arts  of  man  which  minis- 
ter not  to  his  material  necessities  or  con- 
venience but  to  his  love  of  harmony  and 
beauty.  Architecture,  sculpture,  painting,  mu- 
sic and  poetiy  are  generally  considered  the  five 
principal,  or  greater,  fine  arts. 

Poetry  is  the  most  complex  of  all  the  fine 
arts  in  its  resources,  because  it  utilises  all  the 
otlier  arts  and  all  the  phenomena  of  nature  and 
experiences  of  life.  Music  is  the  purest  of  the 
fine  arts,  because  the  sources  of  pleasure  in 
it  are  purely  artistic;  it  tells  no  story,  repre- 
sents no  fact,  but  simply  gratifies  the  sense  of 
i4)ythm  and  harmony  and  so  gives  pleasure. 
In  the  modem  use  of  the  term  the  fine  arts 
are  only  the  imitative  arts,  which  appeal  to 
us  through  the  eye — and  the  term,  therefore, 
is  often  restricted  to  painting  and  sculpture. 
That  the  interest  of  Americans  and  Canadians  . 
in  the  fine  arts  is  growing  is  evidenced  by  the 
increasing  numbers  of  people  always  to  be 
found  in  the  art  galleries  and  at  musicales. 

To  Hegel,  the  famous  German  philosopher, 
architecture  waa  the  symbolic  art  appropriate 
to  ages  of  obscure  and  struggling  ideas.  Sculp- 
ture was  the  classical  art  appropriate  to  ages 
of  clear  and  aelf-poasessed   ideas,  and  tiiM^ 
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octeristic  of  the  Greek  and  Roman  periods. 
Ptunting,  music  and  poetry  were  the  romantic 
artfl,  appropriate  to  ugea  of  complicated  and 
overmastering  ideas,  and  characteristic  of  mod- 
em humanity  in  general. 

Related  Sabjpeln.     The   reader  Is  referred  to 
the  following:  articles  In  these  volumeH : 
Architecture  Painting 

Arts  and  Crafts  Poetry 

Music  Sculpture 

FIN'GAL'S  CAVE,  an  interesting  natural 
grotto  in  the  island  of  Staffa,  seven  miles  west 
of  Mull,  Scotland,  which  is  supposed  to  have 
been  hollowed  out  by  the  action  of  the  waves 
on  volcanic  deposits  of  lava.    It  is  formed  of 
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basaltic  columns,  extends  237  feet  inward,  and 
its  entrance  arc!)  is  66  feet  high.  It  is  con- 
sidered one  of  the  most  picturesque  natural 
formations  in  the  world,  and  is  believed  to  hare 
been  named  after  Fingul,  a  legendary  Gaelic 
hero. 

FINGER  PRINT  IDENTIFICATION.  In  the 
art  of  identification  of  criminals  sure  meth- 
ods have  long  bees  sought.  The  Bertillon 
System  (which  see)  is  not  absolutely  perfect, 
as  there  is  a  chance  of  error  which  may  lead 
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At  left,  double,  or  twinned  loops :  In  center,  a 

whorl :   at  right,   simple  loop.      In   all   the  world 

there  are  no  other  thumb  ImpresBions  which  will 

reslHter  exactly  the  same  for  ma  as  the  above. 


to  the  punishment  of  the 

urementa  which  formed  the  basis  of  the  Bcr- 

tillon    method    have    been    supplemented    by 
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finger  prints  in  such  a  way  that  a  record  may 
be  kept  which  renders  it  difficult  for  a  crim- 
inal, once  his  finger  print  has  been  taken,  to 
escape  later  identification,  if  captured. 

The  use  of  finger  prints  was  common  among 
Eastern  nations  several  centuries  before  the 
Christian  Era.  The  lines  on  the  fingers  and 
thumb  vary  in  different  individuals,  but  these 
lines  on  any  one  individual  do  not  change  in 
their  general  pattern  during  lifetime,  and  once 
recorded,  can  always  be  compared  with  fresh 
impressions.  It  is  believed  to-day  that  no  two 
filler  prints  are  eitactly  alike.  In  making  a 
record  for  preservation  the  impression,  or  finger 
print,  is  taken  by  placing  the  fingers  or  thumbs 
on  a  sheet  of  glass  covered  with  India  ink. 
The  fillers  are  then  pressed  upon  white  paper. 
If  a  criminal  leaves  a  finger  print  on  glass,  or 
any  other  smooth  surface  on  which  the  beat 
and  natural  moisture  of  the  hand  would  cause 
such  impression,  it  may  be  photographed  and 
compared  with  those  on  record.  Finger  print 
identification  is  now  largely  relied  on  by  the 
police  of  all  countries. 

FINIAL,  fin'ial,  in  architecture,  from  the 
Latin  finU,  meaning  end,  is  a  finishing  orna- 
ment at  the  top  of  pinnacles,  spires,  gables 
or  other  painted  structures.  Finials  are  found 
in  Greek  architecture  and  are  still  extensively 
employed.  In  ecclesiastical  architecture  an 
elaborate  finial  of  metal  work  surmounted  by 
a  cross  is  commonly  used.  In  Mohammedan 
countries  it  forms  a  foundation  for  the  crescent. 
Finials  reached  their  most  artistic  stage  in  the 
latter  part  of  the  twelfth  century.  Many  old 
English  churches  contain  splendid  examples  in 
the  decorations  of  the  ends  of  pews. 

FIN 'LAND,  the  most  northwesterly  division 
of  Russia,  called  by  its  own  people  "the  land 
of  lakes  and  fens."  With  good  reason  is  it 
thus  named,  for  over  eleven  per  cent  of  its 
surface  is  covered  with  lakes,  and  an  even 
larger  proportion  with  bog  and  marsh.  It 
has  Norwegian  Lapland  on  the  north,  Russia 
proper  on  the  east,  the  Gulf  of  Fiidand  on  the 
south,  and  the  Gulf  of  Bothnia  and  Sweden  on 
the  west.  Within  its  borders  is  included  a  large 
part  of  Russian  Lapland,  and  its  total  area 
is  144,255  square  miles,  almost  that  of  the  state 
of  Montana, 

The  People.  The  population,  which  is  in- 
creasing steadily  and  in  1911  numbered  3,154,- 
284,  is  largely  made  up  of  Finns,  although 
about  twelve  per  cent  are  Swedes,  and  there 
are  a  few  Russians  and  Lapps.  The  Finns  are 
a  strong,  well-built  people,  distinguished  by 
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their  round  heads,  low  foreheads,  fair  hair  and 
blue  eyea.  There  in  in  their  appearance  some- 
thing akin  to  the  Mongolians,  to  whom  they 
are  racially  related,  for  their  features  are  rather 
flat,  their  cheek  bones  prominent  and  their 
eyea  set  somewhat  obliquely.  Mentally  and 
morally  they  are  well  advanced  and  show  a 
keen  interest  in  education.  Over  ninety  per 
cent  of  the  adult  population,  it  ia  estimated, 
can  read  and  write,  and  ninety-seven  per  cent 
of  the  children  of  school  age  receive  regular 
instruction.  While  they  are  a  clean,  moral 
people,  devoted  to  the  Lutheran  religion,  the 
Finns  have  nevertheless,  until  recent  years,  suf- 
fered from  a  fondness  for  strong  drink,  but 
temperance  principles  have  made  great  head- 
way. Particularly  noteworthy  is  their  love  for 
freedom;  they  never  have  been  forced  to 
submit  to  the  system  of  serfdom  which  is  the 
curse  of  other  parts  of  Russia.  All  thii^  con- 
sidered, Finland  is  as  yet  the  freest  part  of  the 
Russian  Empire. 

The  Fimis  speak  a  language  which  is  re- 
lated to  those  of  the  Lapps  and  the  Hui^arians 
— a  beautiful,  flexible  tongue,  so  highly  devel- 
oped that  it  can  express  the  finest  shades  of 
meaning.  There  are  various  works  written  in 
it,  some  old  and  some  modem,  but  the  greatest 
of  these  is  the  Kalevala,  the  famous  folk  epic 
from  which  Longfellow  took  the  meter  for  his 
HiaiBatha. 

The  Conntry.,  This  "Land  of  the  Thousand 
Lakes"  is  for  the  most  part  a  low-lying  country, 
which  ^es  and  ages  ago  lay  under  the  great 
sheet  of  ice  that  covered  all  Northern  Europe 
(see  Glaoal  Period).  Here  and  there  hills 
and  mountains  rise  as  high  as  4fxa  feet  above 
the  sea,  and  all  of  these  but  the  tallest  show 
the  rounding,  smoothing  effect  of  the  glacial 
ice-sheet.  The  low  coast  is  deeply  indented, 
and  the  thousands  of  little  rocky  islands  with 
which  the  shores  are  studded  make  navigation 
difficult  and  dangerous.  It  was  the  ancient 
glaciers  which  carved  the  beds  for  the  laby- 
rinth of  lakes,  many  of  which  are  of  consid- 
erable sise.  The  largest  of  them,  eicept  Lake 
Ladoga,  of  which  only  the  northern  part  be- 
longs to  Finland,  is  Saima,  which  has  an  outlet 
into  Ladoga  over  the  Imatra  Falls,  the  finest 
and  most  beautiful  rapids  in  Europe. 

A  very  laige  part  of  the  land  surface  is 
covered  with  forests,  and  only  about  three  per 
cent  is  available  for  agriculture.  The  soil  on 
this  cultivable  area  is  fertile,  however,  and 
during  the  short,  hot  siuameis  produces  large 
Tt^  of  wheat,  rye,  oats  and  potatoes.    There 


V  FIHLAin) 

is  an  abundance  of  pasture  land,  so  the  dairy 
industry  is  of  importance,  but  much  of  the 
foodstuff  of  Finland  must  be  imported.  Iron 
ore,  copper  and  granite  are  the  only  mitmtl 
products  worthy  of  mention;  and  manufactur- 
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ing,  despite  the  enormous  motive-power  latent 
in  the  rapid  streams,  has  had  no  great  develop- 
ment. Flour-mill  products,  lumber  and  timber 
products  and  textiles  are  the  chief  manufao- 

History  and  Govenunent.  The  Finns,  or,  as 
they  call  themselves,  the  Suomi,  lived  as  inde- 
pendent tribes  up  to  the  twelfth  century,  when 
the  Swedes  began  campaigns  which  resulted 
a  century  later  in  the  establishment  of  Swedish 
domination.  Christianity  waa  introduced,  and 
when  Sweden  became  Lutheran  the  new  faith 
was  passed  on  to  Finland.  Russia  bad  long 
cast  envious  eyes  on  this  Swedish  possession 
which  waa  so  close  to  the  Russian  borders,  and 
more  than  once  waged  war  for  it,  but  not  until 
180Q  was  the  grand  duchy  actually  conquered 
from  the  Swedes.  Every  ciar  of  Russia  since 
then  has  taken  a  solemn  pledge  to  preserve  the 
laws  and  liberties  of  Finland,  and  in  the  main 
the  pledge  was  well  kept  until  1897,  when  the 
Russification  of  the  country  was  begun.  Much  > 
in  this  direction  was  accomplished,  but  in  1905 
a  popular  rising  occurred  in  Helsingfors,  the 
Finnish  capital,  which  for  a  time  secured  the    , 
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ome-rule  privileges.  These,  however,  were 
decidedly  leesened  by  a  law  of  1910  whicb 
into  the  hands  of  the  Rusaian  Duma  all 
are  whicb   aSect   Ruasia   and   Finlaiid   to- 

iland  is  a  grand  duchy,  with  the  czar  of 
la  as  its  grand  duke.  It  has  its  Diet,  or 
intent,  which  consists  of  one  chamber  of 
id  members,  women  possessing  the  right 
ite  and  to  hold  ofRce  on  equal  terms  with 
The  chief  executive  officer,  and  the 
sentative  of  the  grand  duke,  is  a  govemor- 
al,  who  is  appointed  by  the  emperor  und 
lally  a  Russian. 

If  of  Finland.  This  is  a  great  eastward- 
:hing  arm  of  the  Bultic  which  jut4  into 
reetcrn  borders  of  Russia,  having  Finland 
le  north  and  the  Russian  governments  of 
grad  and  Esthonia  on  the  east  and  south. 
B  a  length  of  more  than  250  miles,  and  a 
ith  that  varies  from  ten  (o  eighty  miles, 
entral  portion  being  the  widest.  Into  it 
y  the  waters  from  lakes  Ladoga  and 
a,  but  so  steady  is  the  outward  flow  that 
nilf  ia  only  slightly  salt.  Comparatively 
iw,  dotted,  especially  along  its  northern 
a.  with  rocky  islands,  and  in  the  winter 
td  with  ice,  it  offers  difficulties  to  naviga- 
yet  there  are  several  ports  on  its  coasts, 
lich  the  most  important  are  Helsiagtors, 
■g  and  Kronstndt,  a.mc  c. 

fSEN,  Niels  Ri-derg  (1861-1901),  a  Dan- 
hysician  and  scientist,  the  discoverer  of 
lethod  of  curing  deep-.seutcd  skin  diseases, 
upuB,  with  rays  of  light.  He  was  born  in 
10,  in  the  Faroe  Islands,  studied  medicine 
eykjavik  and  Copenhagen,  and  became 
nstrator  of  anatomy  in  the  university  in 
itter  city.  His  experiments  began  in  an 
room  of  the  surgical  academy  in  Copen- 
t.  In  1893  he  published  an  article  on 
Influence  oj  Light  on  the  Skin  which  at- 
■d  immediate  attention.  After  patient 
'ch    he    asserted    that    smallpox    victims 

be  cured  without  scars  by  filtering  the 
of  the  room  through  red  glass. 

develop  the  positive  element  of  the 
cure  he  employed  cither  the  light  of  the 
.r  that  of  an  ciectrii'  nrc  lamp  of  40,000 
e  power,  known  as  a  hiph-power  Finscn 
Financial  support  w.is  given  him  by  the 
ih    government    to    establish    a    Medical 

Institute  at  Roscnvaengct,  near  Copen- 
I,  and  there  many  cases  have  been  cured 

were  considered  hopeless.  Professor  Fin- 
>ceived  the  Nobel  medical  prize  in  1903. 
37 
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When  he  died  nearly  every  European  ruler  was 
represented  at  his  funeral,  and  leading  scien- 
tists paid  him  high  honors.  His  system  of 
treatment  ia  used  by  physicians  for  the  cure 
of  eciema.  acne,  tuberculous  glands  and  kin- 
dred ailments. 

FIOBD,  or  FJORD,  fyord,  a  long,  narrow, 
irrcgularly^aped  inlet  of  the  sea.  The  term 
is  of  Scandinavian  origin,  and  applies  especially 
to  the  remarkable  indentations  on  the  coast 
of   Norway.     They  seem   to  have  been   made 


s  of  shore  lines. 


by  glaciers  long,  long  ago.  Norway's  fiords  arc 
a  source  of  joy  and  wonder  to  tourists,  bor- 
dered aa  they  are  with  steep,  rocky  walls,  with 
here  a  thickly-wooded  spot,  there  a  foaming 
cascade  tumbling  down,  and  perhaps  down 
below,  edginf;  it  all.  a  stretch  of  fine,  fertile 
country^  JBe  Sogne  Fiord,  112  miles  long  and 
in  places  4,000  feet  deep,  is  the  largest;  Ear- 
danger  Fiord  is  remarkable  for  its  beauty. 

Similar  inlets  of  the  sea  are  found  in  Maine. 
British  Columbia  and  Southern  Alaska.  Such 
inlets  on  the  coast  of  the  British  Isles  are 
known  as  sea  locks  and  firths.  The  scenery  of 
the  fiords  of  the  southwest  coast  of  the  South 
Islands  of  New  Zealand  is  very  imposing. 

FIR,  a  handsome,  cone-bearing  evergreen 
tree,  closely  related  to  the  pine  and  resembling 
the  spruce.  The  fir  tree  is  cone-shaped,  and  in 
young  specimens  the  lowest  branches  touch 
the  ground.  The  leaves,  or  needles,  are  flat, 
dark  green  above  and  light  green  below,  grow- 
ing in  rows  on  opposite  sides  of  the  branches. 

There  are  a  number  of  species  of  fir  found 
in  cold  climates  and  in  many  high  altitudes 
throughout  (he  eastern .  and  western  hemi- 
spheres. In  America,  from  Hudson  Bay  to 
Vii^inia  and  westward  to  the  Great  Lakes  and 
Minnesota,  the  short-lived  balsam  fir,  growing 
lo  a  height  of  about  thirty  feet,  is  common. 
The  branches  furnish  a  fa^'orite  beddii^  for 
campers.  Its  bark  furnishes  oil  used  in  med- 
icine to  heal  and  soothe,  and  specially  prepared 
Canada  balsam  (which  see)  is  used  for  mount- 
ing   microscopic   specimens.     The    fresh,   in- 
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grant  leaves  are  lued  to  Btuff  pillows;  the  odor 
is  very  aoothing  to  invalids. 

The  tUver,  or  lomUmd,  fir  is  a  gigantic  tree, 
often  growing  as  high  aa  300  feet.  It  is 
abundant  in  the  P&cific  states  and  fumiahes 


Form  of  tl 


THE  BALSAM  FIR 
le  tree  and  a 


liowlnB  needles 


a  soft,  white  wood  that  is  used  for  boxes,  bar- 
reb  sod  some  interior  finishing.  The  red  fir 
of  the  same  region  is  veiy  much  like  the  silver 
fir.  About  2flO0fiO0  board  feet  of  fir  timber, 
worth  from  $18,000^  to  t2O,000fl00,  are  cut 
yearly  on  the  Pacific  coast. 

FIBE.  Fire  is  visible  heat,  resulting  from 
the  chemical  combination  of  certain  subatances 
with  the  oxygen  of  the  air.  Heat  and  light  are 
amoDg  the  results  of  this  union.  Although  they 
are  perfectly  combustible,  such  substances  as 
wood  and  coal  will  not  take  fire  of  them- 
selves;  that  is,  they  will  not  combine  with 
oxygen  until  they  are  heated,  and  they  will 
not  continue  to  burn  if  oxygen  be  not  present. 
This  explains  the  esse  with  which  a  small  fire 
may  be  smothered  under  a  quilt;  it  dies  when 
it  can  no  longer  feed  upon  oxygen. 

Wood  gives  the  liveliest  sort  of  blase.  This 
is  due  to  the  fact  that  when  wood  is  heated 
it  gives  off  quantities  of  inflammable  gas; 
the  resulting  flame  is  siniply  burning,  or  unit- 
ing, gas.  Flames  give  light  for  several  reasons. 
Some  gsaea  are  hi^bly  luminous  in  themselves, 
but  in  the  case  of  such  flames  as  those  formed 
fay  gas  jete,  the  light  is  given  out  by  particles 
fg  unbumt  carbon  which  are  raised  to  incan- 

i^of  fire  to  civiliution  can  hardly  be 

[t  oooks  the  world's  foods,  warms 

the    energy 
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that  drives  all  the  great  machines  and  makes 
\-ast  industries  possible.  In  fact,  fire  is  so 
nearly  indispensable  to  life  itself  that  no  tribes 
of  men  are  known  who  have  not  the  art  ol 
making  fire,  and  according  to  the  modeni 
theory  it  was  the  discovery  of  fire  and  its 
uses  that  marked  the  emergence  of  man  from 
the  lowest  condition  of  savageiy  (see  Civiuu- 
tion).  Primitive  peoples  have,  however,  very 
slow  and  unsatisfactory  niiys  of  kindling 
flames.  One  of  the  earliest  ways  was  that 
shown  in  the  accompanying  illustration,  id 
which  a  sharp  stick  rotated  between  the  bands 
produced  heat  and  then  fire. 

When  fire  was  so  difficult  to  kindle,  it  is 
no  wonder  that  primitive  man  took  core  to 
keep  some  (ire  burning  all  the  time.  The 
reason  for  this  practice  was  later  forgotten; 
nevertheless,  fire  was  still  regarded  as  precious 
and  often  as  a  symbol  of  sacred  things,  whidi 
explains  the  reason  that  fires  were  kept  burn- 
ing in  the  temples.  Early  thinkers  of  the  pagan 
world  developed  the  mistaken  idea  that  fire 
is  one  of  the  four  elements  of  the  world,  the 
other  three  being  sir,  earth  and  water.  Science 
has  shown  that  this  is  not  true. 

Fire  Prevention.  The  enormous  loss  in  prop- 
erty and  lives  caused  by  fires  each  year  can  he 
graphically  brought  home  to  everyone  by  the 
following  illustration:  Imagine  a  street  a  thou- 
sand miles  in  length,  stretching  from  New  York 


ANCIENT  riRE  StAKERS 
(DA  sharp  stick  rotated  nwirily  between  the 
hands,  friction  producing  heal,  then  Ore,  the 
most  primitive  method;  led  lo  (2)  In  which  the 
genius  of  mechanics  Is  shown.  The  cord  enclrclea 
the  upright  stick  and  one  single  length  of  the 
cord  turning  around  the  etlck  causes  many  vibra- 
tions or  the  latter,  <3)  A  srent  step  toward 
matches :  man  discovered  that  Htrlklng  a  stone 
on   a   AInt  produced   a  scurk   which   Ignited  dry 

to  Chicago  and  lined  with  buildings  of  a  typieal 
city — homes,  churches,  schools,  factories,  stores, 
etc.  Suppose  this  street,  crowded  with  people 
and  vehicles  of  ever>'  description,  should  be 
set  on  fire  at  either  end,  and  shoidd  bum  at 
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the  rate  of  three  miles  a  day.  At  the  end  of 
a  year  every  building  from  one  end  of  the 
highway  to  the  other  would  be  destroyed,  and 
the  spectator  walking  down  the  scene  of  deso- 
lation would  come  upon  an  injured  person 
every  thousand  feet  and  a  human  corpse  every 
half  mile. 

The  ruin  pictured  in  this  supposed  case  is 
reproduced  every  year  in  the  United  States, 
where,  in  1915,  the  damage  from  fire  amounted 
to  $184,989,100.  The  loss  in  that  year  was  the 
smallest  since  1905.  In  1914  the  damage 
amounted  to  $235^90,000.  Besides  the  loss  in 
property,  about  5,000  persons  are  killed  and 
about  50,000  persons  are  injured  by  fire  each 
year.  It  has  been  shown  that  nearly  seventy- 
five  per  cent  of  these  fires  are  due  to  prevent- 
able causes.  Statistics  show  that  the  fire  losses 
in  the  United  States  and  Canada  from  1877 
to  the  end  of  1915  amounted  to  the  tremendous 
sum  of  $6,049^17,000,  or  an  average  loss  of 
$155,122,000  a  year.  It  is  in  order  to  prevent 
this  enormous  waste  that  a  campaign  for  fire 
prevention  has  been  started  in  recent  years, 
an  important  element  in  which  is  the  education 
of  the  people  to  the  losses  caused  by  fires  and 
to  the  means  of  preventing  them. 

Causes  and  Means  of  Prevention.  The  loss 
caused  by  fire  averages  about  $2.50  a  year  per 
head  of  population  in  the  United  States  and 
Canada,  while  in  Europe  as  a  whole  it  averages 
only  $0.33.  The  great  fire  waste  in  the  United 
States  and  Canada  as  compared  with  European 
countries  is  due  to  a  number  of  causes.  In 
Europe  buildings  are  usually  of  brick  or  stone, 
while  in  the  United  States  and  Canada,  where 
the  growth  of  the  cities  has  been  so  rapid,  the 
chief  material  has  been  wood.  The  building 
regulations,  too,  are  more  stringent  and  more 
rigorously  enforced  in  Europe  than  on  the  other 
side  of  the  Atlantic.  In  Europe,  either  in  the 
country  or  the  city,  a  heap  of  paper  or  rubbish 
is  seldom  seen,  even  in  the  poorest  neighbor- 
hoods, for  the  person  responsible  for  its  exist- 
ence is  liable  to  a  severe  fine.  Again,  almost 
every  clump  of  trees  worthy  the  name  of  for- 
est is  either  privately  owned  or  is  under  state 
protection.  Lumbermen  and  campers  are  re- 
quired to  exercise  the  greatest  caution  in  build- 
ing fires  and  removing  debris. 

Another  and  perhaps  more  important  factor 
has  been  that  intangible  element,  the  national 
temperament  of  the  American  people.  Amer- 
icans are  inclined  to  be  careless  and  wasteful. 
The  average  American  has  a  feeling  that  any- 
thing destroyed  can  be  easily  replaced.    The 


average  European,  on  the  contraiy,  who  has 
long  felt  the  pressure  of  economic  forces,  and 
has  been  made  to  realise  not  merely  by  law 
but  by  bitter  experience  that  waste  is  harmful, 
has  a  far  better  understanding  of  his  duty  to 
prevent  needless  losses.  As  a  result  of  a  far- 
reaching  campaign  of  education  the  American 
people  are  beginning  to  exercise  better  care, 
both  in  factories  and  in  homes,  and  to  show  a 
greater  readiness  to  comply  with  the  pre- 
cautionary measures  against  the  outbreak  of 
fires.  Other  measures  have  been  the  adoption 
by  many  states,  provinces  and  cities  of  laws 
and  regulations  for  better  and  safer  buildings, 
as  well  as  better  inspection  and  increased 
supervision  of  buildings  by  members  of  the 
fire  department. 

Comparison  of  Fire  Losses.  The  annual 
losses  by  fire  per  head  of  population  average 
about  $2.40  in  the  United  States;  $2.75  in 
Canada;  $0.50  in  England;  $0.65  in  France; 
$0.20  in  Germany;  $0.15  in  Switzerland;  and 
$0.10  in  The  Netherlands.  The  losses  by  fire 
per  head  of  population  in  a  number  of  Amer- 
ican cities  in  1915  were:  New  York,  $1.44; 
Chicago,  $2.46;  Philadelphia,  $1.68;  Boston, 
$4.06;  Pittsbui^,  $3.10;  Washington,  $2.21; 
and  Cincinnati,  $1.74.  In  Canada  these  losses 
were:  Halifax,  $6.73;  Vancouver,  $5.47;  Lon- 
don, $3.62;  Hamilton,  $3.08;  and  Winnipeg, 
$2.34.  In  some  European  cities  they  were: 
London,  $0.60;  Birmingham,  $1.25;  Birkenhead, 
$1.13;  Cardiff,  $0.55;  Leeds,  $0.84;  Sheffield, 
$0.23;  Belfast,  $0.46;  Dublin,  $0.22;  Paris, 
$0.61;  Bordeaux,  $0.61;  Marseilles,  $0.79; 
Frankfurt,  $0.16;  Milan,  $0.48;  Florence,  $0.17; 
Basle,  $0.19;  The  Hague,  $0.07.  See  Fire  De- 
partment. T.R.W. 

FIRE 'ARMS,  a  term  generally  applied  to 
all  weapons  which  are  discharged  by  gunpowder 
or  other  explosive.  Although  they  are  sup- 
posed to  have  originated  in  the  East  and  to 
have  been  used  by  the  Chinese  2,000  years  be- 
fore the  birth  of  Christ,  firearms  as  we  know 
them  date  from  soon  after  the  invention  of 
gimpowder,  in  the  thirteenth  century.  The 
first  firearm  was  undoubtedly  a  cannon,  and  it 
was  probably  some  time  before  it  was  discov- 
ered that  such  a  terrible  explosive  could  be 
used  in  small  weapons  held  in  the  hand.  The 
eflfect  of  even  tlie  first  crude  cannon  used  in 
warfare  was  so  terrible  that  a  complete  change 
of  military  tactics  was  necessary.  Armor  was 
of  no  further  use;  knight  and  man-at-arms 
were  made  equal  on  the  battlefield;  the  castles 
that  had  easily  withstood  the  attacks  of  men 
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armed  with  battle  axes,  spears  and  bows  and 
arrows  crumbled  before  the  assault  of  the  new 
weapons.  Cumbersome  pistols,  blunderbusses 
and  clurasy  muskels  were  introduced,  and  the 
bow  and  arrow  was  driven  from  the  field,  to  be 
retained  only  by  savages.  The  rifle  waa  in- 
vented in  1498  and  since  that  date  multiplied 
improvements  have  been  made,  resulting  in  the 
high-powered  firearms  and  explosives  of  mod- 
em warfare. 


Artillery 

Rifle 

Hachlne  Gun 

Smnll  Ar 

FIRE'BALL,  a  projectile  discharged  from  a 
gim  with  the  purpose  of  setting  fire  to  the 
enemy's  works,  or  by  bursting  in  the  air,  to 
illuminate  positions  beneath  and  net  a»  a  guide 
to  gimfire.  During  the  War  of  the  Nations 
fireballs  were  cJilensively  used  for  the  first  time 
in  centuries,  for  since  medieval  times  no  nation 
at  war  had  employed  them.  The  modem  fire- 
balls consist  of  bags  filled  with  a  mixture  of 
powder  similar  to  that  employed  in  the  making 
of  fireworks.  When  discharged  into  the  air 
they  became  ignited  by  means  of  fuses  and 
bum  slowly  with  a  bright  light,  like  that  given 
out  by  the  balls  in  a  Roman  cundle.  The 
name  fireball  is  also  given  to  a  meteor  which 
appears  like  a  globe  of  light  paasii^  with  great 
velocity  across  the  sky. 

FIBE 'CRACKERS,  a  term  applied  to  ser- 
eml  kinds  of  fireworks  resembling  small  bombs. 
They  are  made  of  cylinders  of' paper  of  many 
layers,  in  which  an  exploeivc  charge  of  gun- 
powder is  placed.  A  fuse,  made  of  cotton 
soaked  in  a  mixture  of  starch  and  gunpowder, 
projects  from  one  end.  Firecrackers  may  be 
made  to  explode  once,  or  may  consist  of  a 
long  cylinder,  tightly  tied  at  intervals,  with 
many  charges  giving  a  seriea  of  a  doien  or 
more  ezploaions.  They  vary  in  sise  from  one- 
fowth  of  on  inch  ih  diameter  and  one  inch  in 
lenith,  to  three  inches  or  more  in  thickness  and 
man  thta  one  foot  in  length.  The  explosive 
a  mixture  of  powdered  eharcoal  and  chlorate 
^  bichromate  of  polasli. 

)  origin  of  fireuriickcrs  is  unknown,  but 

f  tfore  prohdblj-  n.-ed  i...v  E^irtem  peoples 

^ol  years  ago.     Their  manu- 

a  America  in  the  middle  of 

They  n-ore  for  yeara 

"'""'itica,  but  the  out- 
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put  is  decreasing,  owing  to  legislation  limiting 
their  use.  There  is  widespread  agitation  for 
their  entire  suppression,  as  they  are  dangerous 
to  handle,  and  their  careless  use  often  leads  to 
serious  injury.  The  Fourth  of  July  is  the  moat 
popular  occasion  for  their  use  in  the  United 
States;  in  many  parts  of  the  world  they  are 
a  feature  attending  Christmas  celebrations. 
The  Guy  Fawkes  celebrations  of  November  5 
were  formerly  the  chief  occasions  for  the  use 
of  firecrackers  in  England  and  Canada.  See 
FiRBwadKS. 

FIRE  DAMP,  a  miners'  name  lor  carbureted 
hydrogen,  or  coal  gas,  found  deep  in  mines  and 
caused  by  the  decomposition  of  coal.  When 
mixed  with  air  it  becomes  highly  explosive, 
and  has  often  caused  great  loss  of  life  by  ignit- 
ing when  accidentally  brought  in  contact  with 
the  flame  of  a  lamp  or  candle.  A  dangerous 
gas,  called  by  miners  "after  damp,"  is  produced 
by  the  combustion  of  the  fire  damp.  Accidents 
due  to  fire  damp  were  so  frequent  in  English 
coal  mines  that  Sir  Humphry  Da\-y  devoted 
pariicular  study  to  the  subject,  and  Anally 
invented  a  lamp  which  could  be  used  with 
safety  in  an  atmosphere  saturated  with  fire 
damp.  The  safety  lamp  is  now  a  part  of  the 
equipment  of  every  miner,  and  is  worn  on  the 
front  of  the  cap.     See  Daw,  Sib   Hlmphhy; 

Ml  NINO. 

FIRK  DEPARTMENT,  a  semi-military  or- 
ganisation formed  to  fight  conflagrations. 
Cities  in  the  United  States  and  Canada  find 
it  far  more  necessary  to  maintain  fire-fighting 
forces  than  in  Europe,  where  more  attention  is 
given  to  fire  prevention.  Until  recently  Amer- 
ican fire  departments  concerned  themselves 
only  with  extinguishing  fires  already  burning, 
but  now  they  cooperate  with  insurance  com- 
panies in  securing  and  enforcing  stricter  build- 
ing laws  and  in  spreading  knowledge  of  the 
causes  of  fire.  Wooden  structures  prevail  in 
the  United  States  and  Canada,  except  within 
certain  districts  called  "fire-limilfl,"  but  in 
Europe  they  are  not  permitted  in  any  locality 
where  they  may  endanger  other  buildings. 

In  America  the  highly-trained  and  efficiently- 
equipped  fire  departments  of  to-day  are  the 
outgrowth  of  the  "bucket  brigades"  which  in 
earlier  times  passed  pails  of  water  from  hand 
to  hand,  and  the  volunteer  hooe  companies 
which  ran  to  a  fire  pulling  their  hose  carts  and 
hand  pumps. 

The  fire  departments  of  all  large  cities  ate 
organiicd  along  very  similar  lines.  Each  con- 
sists of  a  chief  fire  marshal,  assistant  fire  roar- 
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shds,  battalion  chiefii,  captains  and  lieutenants, 
firemen  (who  are  tjie  "privates"  of  the  fire- 
fighting  force),  eDgioeers.  and  veterinary  sur- 
geons. Since  the  introduction  of  motor-driveD 
apparatus,  the  latter  are  reduced  in  number 
and  moie  of  the  men  must  be  technically 
trained.  The  various  companies,  under  com- 
mand of  captains  and  lieutenants,  are  sta- 
tioned in  widely-scattered  permanent  quarters, 
and  over  groups  of  these  are  the  battalion 
chiefs  and  assistant  marshals.  From  one  cen- 
tral point  the  chief  marshal  directs  all  oper- 
ations. In  proportion  to  population  the  Amer- 
ican and  Canadian  fire-fighting  forces  are  four 
times  as  many  as  those  of  Gernmny  and 
France  and  three  times  as  many  as  those  of 
England,  yet  losses  in  European  countries, 
which  are  much  more  densely  populated,  are 
very  slight  compared  to  the  fire  waste  in  North 
America. 

Fire  Engines.  The  first  successful  steam  fire 
engine  was  used  in  Cincinnati  in  1S50.  But 
special  fire  pumps  had  been  known  since  Ko- 
man  times;  one  was  described  by  Hero  of 
Alexandria  about  150  B.  c.  The  business  of  the 
Sre  engine  is  to  force  water  through  the  hoee 
at  a  high  pressure.  The  highest  type  of  en- 
gine can  pump  1,300  gallons  a  minute.  Horse- 
drawn  steam  engines  are  being  supplanted  by 
those  which  are  motor  driven,  and  in  some 
cases  the  pumps  are  operated  by  the  gasoline 
motor  which  propels  the  vehicle,  instead  of  by 
steam.  Where  cities  install  high  pressure  water 
mains,  the  fire  engine  becomes  unnecessary. 
Though  some  pumps  can  throw  water  to  the 
height  of  a  twenty-story  building,  they  are 
little  used,  as  most  "skyscraper"  fires  are  fought 
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from  the  inside  with  the  apparatus  which  is  a 
part  of  the  building. 

ChemicAl  Engines  and  Fire  Estingnishera.  A 
fire  which  has  not  spread  far  is  readily  extin- 
guished by  carbonic  acid  gas  or  other  gases. 
The  gas  is  usually  conveyed  to  the  fire  in 
water  through  a  hose,  but  as  much  less  water 
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and  a  lighter  hose  is  required  than  for  extin- 
guishing with  water  alone,  the  chemical  en- 
gines can  be  built  lighter,  and  they  are  more 
speedy  than  the  steam  engines.  They  reach 
the  scene  of  a  fire  first,  and  often  hare  it  under 


COMBINATION  MOTOR  VEHICLE 
Comprlslns  hose  cart,  hook  and  ladder  equip- 
ment and  chemical  engine > 

control  before  the  rest  of  the  department  ar- 
rives. Hand  fire  extinguishers  working  on  the 
same  principle  have  been  known  since  1816; 
they  are  an  English  invention. 

For  warehouses,  factories,  "ekyscrapeni"  and 
other  large  buildings,  automatic  sprinklers  are 
advocated  by  insurance  companies.  These  con- 
sist of  pipes,  within  the  ceilings  of  rooms,  con- 
taining water  under  pressure.  At  intervals, 
sprinkler  heads  are  attached,  the  openings  be- 
ing closed  by  a  thin  piece  of  metal  which 
melts  at  a  low  temperature.  Even  a  small 
fire  raises  the  temperature,  the  metal  softens 
and  gives  way,  and  the  water  is  sprayed  over 
the  floor. 

Fire  Escapes.  Special  measures  are  neces- 
sary to  furnish  means  of  escape  from  public 
and  semi-public  buildings  in  case  of  fire.  There 
are  various  crude  forms  of  fire  escapes,  such 
as  ropes,  slings  and  baskets,  by  which  those 
in  a  building  may  lower  themselves  to  the 
ground.  The  most  common  fire  escape,  how- 
ever, is  an  iron  ladder  rurming  from  top  to 
bottom  of  a  building,  with  a  platform  or  bal- 
cony at  each  story  which  may  be  reached  from 
a  window.  Enclosed  fireproof  towers  with 
broad  stairways  are  the  best  type  of  escape. 
Fire  departments  are  equipped  with  ladders, 
which  may  be  adjusted  to  various  lengths,  and 
with  short  scaling  ladders.  Tubes  of  strong 
saUcloth  through  which  persons  may  easily 
slide  are  often  provided.  If  all  means  of 
escape  are  cut  oS  it  is  sometimes  necessary  for 
persons  in  a  burning  building  to  jump  into 
large  sheets  of  canvas  or  tarpaulin  held  by 
firemen  below.  The  laws  in  most  civilized 
countries  are  strict  in  requiring  factories  and 
public  buildings  to  be  provided  with  adequate 
fire  escapes.    When  inspection  is  lax  and  laws 


early  Aryan  peoples  in  connectioo  with  the      On  the  fourth  day,  Sraosha,  the  good  spirit, 


cult  of  the  family  (see  Aryan}.  As  specifically 
applied  to  the  ancient  religion  taught  by  Zo- 
roaster and  still  practiced  by  hia  followers  in 
India  and  Persia,  the  term  is  rather  mislead- 
ing. In  the  Zoroostrian  cult,  fire  i»  employed 
simply  as  a  symbol  of  the  divine  being.  After 
death  the  soul  was  supposed  to  hover  about 
ila  earthly  abode   for  a  period   of  three  days. 


bore  it  aloft,  closely  beset  by  demons,  who 
sought  to  relieve  him  of  his  precious  burden. 
Fires  were  then  lighted  by  the  friends  of  the 
deceased  in  order  to  embarrass  the  evil  spirit. 
See  Zoroaster. 

FIRST  AID  TO  THE  IHJDBED.  See  sub- 
head, in  article  Wounds.  For  related  topics, 
sec  Antidote. 
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_  _ISH,  ;i  \v;iti'r-mli:ihiti?i(;  (a(|Ufltic)  animal, 
the  lowest  in  the  order  of  vertebrates,  or  back- 
boned animals.  It  is  distinguished  from  the 
higher  forms  of  animal  life  in  that  it  breathes 
through  gills  and  its  limbs  take  the  form  of 
fins.  Although  there  are  a  vaat  number  of 
species  of  fish,  now  estimated  at  about  13,000, 
there  is  more  similanty  among  the  diflerent 
species  than  there  is  among  the  various  kinds 
of  most  other  animals.  The  majority  of  fish 
have  elongated  bodies,  tapering  at  both  ends 
to  present  slight  resistance  to  the  water.  The 
general  form  has  become  modified  to  meet  the 
requirements  of  surrouodings,  but  not  suffi- 
ciently so  to  alter  the  general  type,  of  which 
the  trout  and  salmon  are  good  examples. 

P^iah  have  cold,  red  blood  and  are  iiaually 
covered  with  scales  growing  in  the  skin  and 
overlapping  like  the  plates  in  suits  of  armor 
or  shingles  on  a  roof.  The  heart  of  a  fish  per- 
forms the  same  functions  as  does  the  human 
heart.  By  it  the  blood  is  pumped  through  the 
^stem,  fint  being  purified  by  pass^ic  through 
the  gills.  The  backbone  is  loosely  jointed, 
enabling  a  Bsh  to  turn  and  twist  in  a  manner 
e  to  animals  of  a_,highcr  order.  Moat 
BSesB  an  air  bladder  found  in  no  other 
I,  but  its  purpoee  is  not  clear.  By  some 
autharitiee  it  is  regarded  as  a  balance,  weight- 
fnc  or  UgbteninK  the  body  as  required.  The 
,  are  typical  of  the  fore 
i  limba  of  qundrtipeds,  but  have  not 
a  equal  stage  of  development. 

fish    are    absolutely 

rig  their  eggs  or  young. 

lith)  ui  ehoaea  localities,  on 

I  the  bottom  of  streams  and 

r  he  destroyed,  as  chance 


Thf  lo;^^  of  cm'- 
is  very  great,  tor  almost  every  species  is  the 
prey  of  larger  fish;  so  in  order  to  preserve  the 
existence  of  species  a  vast  number  of  eggs  is 
deposited.  A  cod  produces  about  10,000,000 
eggs  annually,  but  beyond  depositing  them, 
does  nothing  to  insure  their  preservation. 
Other  fish,  however,  are  examples  of  parental 
care  and  forethought.  The  humble  stickleback 
builds  a  nest  of  sticks  carefully  plastered  to- 
gether with  gummy  excretion,  and  when  the 
eggs  have  been  deposited  stands  guard  until 
the  young  are  hatched.  Bass  and  sunfish  also 
guard  their  eggs.  The  salmon  and  the  shad 
ascend  rivers  to  deposit  their  eggs;  the  eel 
reverses  this  process  by  returning  to  the  sea 
to  spawn.  The  eggs  of  sea  fish  are  hatched 
more  quickly  than  those  of  fresh  water  species. 
In  the  sea  the  loss  among  the  young  is  greater 
than  in  rivers  and  bodies  of  fresh  water,  as 
there  are  more  species  to  prey  on  each  other. 
Some  sea  fish  hatch  from  the  eggs  forty-eight 
hours  after  deposit;  the  eggs  of  the  brook 
trout  require  three  months  for  hatching. 

Food  of  Fish.  Some  lish  arc  omnivorous, 
that  is,  they  eat  both  vegetable  and  animal 
matter;  others  eat  only  vegetables,  and  others 
again  confine  their  diet  to  smaller  fish,  of  their 
own  or  other  species.  The  appetite  of  most  fish 
appears  to  be  equal  to  that  of  the  robin,  la 
carnivorous,  or  flesh-eating  fish,  the  mouth  is 
very  large  and  the  stomach  so  elastic  that 
even  small  fishes  are  able  to  swallow  othere 
nearly  as  lante  as  themselves.  Some  species  of 
fiih  live  entirely  on  minute  particles  of  matter 
strained  from  the  water. 

Some  Intereating  and  Semaikable  Fiata. 
Reference  has  been  made  above  to  the  stickle- 
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back,  which  builds  a  carefully  plastered  nest 
of  sticks.  Many  other  fishes  build  nests,  in- 
cluding the  lumpsuckers,  a  deep-sea  fish,  the 
chubs,  and  the  sunfishes.  The  chub  usually 
heaps  up  a  pile  of  pebbles,  on  which  the  eggs 
are  laid;  then  more  stones  are  piled  on  top. 
The  sunfish's  nest  is  scarcely  worthy  of  the 
name,  for  it  is  nothing  more  than  a  shallow 
cup  scooped  out  in  the  sand;  yet  the  sunfish 
will  fight  valiantly  to  defend  it.  Then  there 
is  the  ArUennanus,  or  frog  fish;  the  male  is 
said  to  pick  up  the  eggs  and  blow  them  from 
his  mouth,  along  with  many  bubbles  of  mucus. 
These  bubbles  harden  and  form  a  light,  float- 
ing nest. 

The  variety  of  fishes  is  almost  beyond  com- 
prehension. Among  the  13,000  different  kinds, 
there  are  tiny  fishes  and  giants,  fat  ones  and 
thin  ones,  round  ones  and  triangular  ones — all 
possible  shapes,  sizes  and  colors.  From  the 
minnow  to  the  shark  there  are  thousands  of 
varieties.  The  man-eating  sharks  average 
thirty  to  thirty-five  feet  in  length,  but  in  the 
tropics  there  is  one  species  which  grows  to  a 
length  of  sixty  or  seventy  feet.  Then  there 
is  the  great  oarfish,  twenty  to  twenty-two 
feet  long  and  weighing  over  500  pounds; 
though  large,  it  is  the  opposite  of  the  shark, 
for  it  is  stupid  and  defenseless,  and  has  a 
body  which  resembles  a  tough  jelly  in  con- 
sistency and  is  almost  transparent.  Some 
fishes,  like  the  great  weever,  are  protected 
by  poisonous  spines,  while  others,  the  electric 
fishes,  shock  any  living  thing  with  which  they 
come  into  contact.  The  electric  eel  of  South 
America,  for  example,  is  powerful  enough  to 
stun  a  man.  The  swordfish  and  the  sawfish 
have  remarkable  jaws,  which  they  use  not 
merely  for  defense  but  for  catching  food. 

As  a  rule  the  fishes  of  the  tropics  are  more 
brilliantly  colored  and  show  more  variations 
than  the  fishes  of  temperate  zones.  For  ex- 
ample, there  are  the  parrot  fishes  of  the  Med- 
iterranean Sea  and  the  Indian  Ocean;  among 
them  bright  greens  and  reds  are  the  predom- 
inating colors.  One  of  the  most  beautiful  of 
those  is  the  flame-colored  scorpaena  miles,  a 
Ceylon  fish  which  has  no  English  name;  the 
Singhalese  call  it  ratoo  gini  maha,  which  means 
great  red  fire. 

Even  in  temperate  zones  there  are  remark- 
able fishes.  There  are  the  blind  fishes  of 
Mammoth  Cave,  Kentucky;  once  they  had 
eyes,  but  from  ages  of  disuse  the  organ  of 
sight  has  decayed.  There  are  the  many  vari- 
eties of  flying-fishes.    One  of  the  most  remark- 


able of  all  fishes  is  the  salmon,  which  lives 
both  in  fresh  water  and  in  salt  water.  It  trav- 
els anywhere  from  twenty  to  a  hundred  miles 
or  more  in  the  course  of  a  season,  and  when 
spawning  season  comes  ascends  some  river  to 
lay  eggs.  It  is  on  the  rivers  that  the  salmon 
perform  some  of  their  astounding  feats,  leap- 
ing upward  ten  or  twelve  feet,  and  in  this  way 
ascending  a  river  even  above  falls  and  other 
obstacles.  There  is  also  the  climbing-perch, 
which  occasionally  travels  s^ort  distances  over- 
land, is  known  to  climb  low  bushes  and  has 
eveh  been  said  to  climb  trees. 

Even  the  common  fishes,  many  of  which 
every  child  knows,  have  peculiarities  which  are 
as  interesting  as  those  of  distant  places.  Some 
of  them  like  cold  water;  some,  like  the  sun- 
fishes,  prefer  the  water  to  be  warm.  Some, 
like  the  familiar  chubs,  have  been  known  to 
bury  themselves  in  mud  at  the  beginning  of 
winter  and  hibernate;  others,  like  the  pickerel, 
are  hungry  and  active  in  winter,  and  can  be 
caught  with  a  hook  and  line  dropped  through 
a  hole  in  the  ice.  There  is  scarcely  a  single 
species  of  fish  which  will  not  repay  intelligent 
study. 

Fish  as  Food.  From  the  earliest  days  of 
history  fish  has  formed  an  important  part  of 
human  diet,  and  at  the  present  day  is  eaten  in 
every  country  in  the  world.  Fresh  water  and 
salt  water  fish  are  equally  wholesome,  and 
any  preference  for  one  over  the  other  is  the 
result  of  individual  taste.  Fresh  fish  is  usually 
eaten  boiled,  fried  or  baked.  A  large  quantity 
of  the  annual  catch  of  fish  is  preserved  by 
being  salted,  dried  and  smoked,  or  canned. 
These  processes  considerably  change  the  taste 
but  add  to  the  food  value  of  the  fish  and  de- 
duct a  large  portion  of  waste  and  water. 

The  widespread  idea  that  fish  is  more  easily 
digested  than  any  other  meat  is  not  correct. 
The  digestibility  of  fresh  fish  such  as  cod, 
mackerel,  bass,  turbot  and  others  of  the  com- 
mon food  fishes,  is  equal  to  that  of  good  lean 
beef.  Salted  fish  is  not  so  easily  digested,  but 
the  percentage  of  protein  absorbed  from  a 
pound  of  salt  fish  is  greater  than  the  percent- 
age from  the  same  quantity  of  beef  (see  Pro- 
teins). Much  has  been  written  about  the 
danger  of  poisoning  attending  the  use  of 
canned  fish.  Modem  methods  of  canning  and 
scrupulous  cleanliness  in  all  the  processes  of 
preservation  have  so  reduced  the  danger  of 
ptomaine  poisoning  that  practically  it  does 
not  exist.  Care  should  be  taken,  however,  to 
remove  the  contents  of  the  can  immediately 
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ermen  row  a  distance  away  and  set  the  second 
trawl.  In  fair  weather  a  trawl  may  remain 
set  over  night;  in  rough  weather  it  is  pulled 
into  the  dory  and  taken  aboard  the  schooner. 
Pulling  the  trawl  with  its  catch  of  fish  from 
off  the  ocean  bottom  into  the  dory  is  called 
"under-running"  the  trawl. 

Methods  of  Catching  Mackerel.  The  meth- 
ods employed  in  mackerel  fishing  differ  en- 
tirely from  those  in  cod  and  halibut  fishery, 
as  the  habits  of  the  fish  differ.  Mackerel 
roam  over  large  areas  of  the  sea  in  a  season, 
while  the  ground-fish  remain  near  their  respec- 
tive feeding-grounds.  Mackerel  are  caught  at 
the  surface  of  the  water;  the  ground-fish  are 
caught  near  the  bottom  of  the  sea.  Mackerel 
fishing  is  pursued  from  April  until  November, 
while  the  ground-fishing  is  carried  on  at  all 
seasons  of  the  year.  Mackerel  are  taken  along 
the  Atlantic  coast  from  the  Virginia  capes  to 
Anticosti  Island,  in  the  Gulf  of  the  Saint  Law- 
rence. The  ground-fish  are  taken  principally 
on  the  fishing  grounds  of  New  England  waters 
and  of  the  maritime  provinces  of  Canada. 
Like  birds  of  passage,  mackerel  migrate  from 
the  southern  to  the  northern  waters  every 
year.  They  are  first  discovered  by  fishermen 
off  the  capes  of  Virginia  in  early  April.  Every 
spring  they  spawn  in  the  shallow  waters  of 
the  New  England  shores  and  the  Gulf  of 
Saint  Lawrence;  in  the  late  fall  months  they 
gather  in  large  schools  and  journey  southward 
again.  It  is  a  mystery  where  they  live  during 
the  winter  months. 

m 

Formerly  mackerel  were  taken  by  means  of 
a  mackerel-jig,  or  hook,  the  fishing  being  done 
by  single  lines  from  the  schooner's  deck. 
Every  mackerel  schooner  now  has  one  or  two 
seine-boats  which  are  used  when  the  setting 
of  the  seine  is  made.  Mackerel  seines  are 
large  nets  about  125  feet  deep  and  one-quarter 
of  a  mile  in  length.  The  seining  fleets  reach 
the  southern  fishing-grounds  near  the  first  of 
April.  They  follow  the  mackerel  northward 
as  they  advance  toward  New  England. 

By  the  middle  of  May  the  fleet  returns  from 
the  southern  fishing  and  sails  for  the  coast 
of  Nova  Scotia,  on  what  is  called  the  Cape 
Shore  trip.  The  mackerel  in  that  region  fol- 
low along  the  coast  of  Nova  Scotia  on  their 
way  to  the  Gulf  of  Saint  Lawrence.  The  Cape 
Shore  trip  usually  is  over  by  the  middle  of 
June.  During  the  remainder  of  the  summer 
the  fishing  may  be  in  the  vicinity  of  Block 
Island,  in  the  Gulf  of  Maine  or  in  the  Gulf 
M  Saint  Lawrence. 


Seining  schooners  carry  crews  of  eighteen 
men  each.  One-half  the  gross  stock  of  the 
vessel,  after  deducting  the  value  of  salt,  bar- 
rels and  gasoline  used  in  making  the  stock,  is 
divided  equally  among  the  vessel's  crew;  the 
other  half  goes  to  the  owners  of  the  schooner. 
The  average  share  per  man  for  a  crew  of 
eighteen  varies  from  $22  to  $28  for  every 
$1,000  worth  of  stock,  depending  upon  the 
expenses  and  the  length  of  the  trip,     b.mc  f. 

Consult  Murray's  The  Deptft^  of  the  Ocean; 
Jordan's  Fishes. 

Related  Subjects.  The  first  section  of  the 
above  article  contains  such  general  descriptive 
matter  as  applies  to  all  fish.  In  these  volumes, 
however,  are  included  scores  of  articles  on  the 
different  kinds  of  flsh,  and  the  list  which  follows 
will  make  reference  to  them  an  easy  task.  A 
few  articles  of  a  more  greneral  nature  are  also 
included  in  this  index. 

Alewife  Pickerel 

Angler  pike 

Aquarium  pjke  Perch 

Archer-flsh  Pilchard 

Bass  Pilot  Fish 

Blueflsh  Pipefish 

Candlefish  Pompano 

Carp  Ray 

Catfish  Redfish 

Cod  Ribbon  Fish 

Devil  Fish  Salmon 

Dogfish  Salmon  Trout 

Eel  Sardine 

Electrical  Fishes  Sawfish 

Flatfish  Sculpin 

Flounder  Shad 

Flying  Fish  Shark 

Gar  Skate 

Goldfish  Smelt 

Grayling  Sole 

Grunt  Spawn 

Gurnard  Sprat 

Haddock  Stickleback 

Hake  Sting  Ray 

Halibut  Sturgeon 

Herring  Sucker 

Hippocampus  Sun  fish 

Jewfish  Sword  fish 

Lamprey  Tarpon 

Lantern  Fish  Tllefish 

Lumpfish  Torpedo 

Mackerel  Trout 

Menhaden  Tunny 

Mullet  Turbot 

Muskellunge  Whitefish 

Paddlefish  Wolf  Fish 
Perch 

FISH,  the  family  name  of  two  American 
public  men,  father  and  son,  one  notable  in 
political  history,  the  other  in  business. 

Hamilton  Fish  (1808-1893)  won  distinction 
as  a  lawyer,  statesman  and  diplomat.  He  was 
bom  in  New  York  City,  was  graduated  at 
Columbia  College  (now  Columbia  University) 


in  1827,  and  Id  1830.  after  a  course  in  law,  was 
admitted  to  the  bar.  The  first  of  several  polit- 
ical honora  came  to  him  in  1842,  when  he  was 
elected  to  Congress  as  a  Whig.  Six  yeare  later 
he  won  the  governorship  of  New  York,  and 
in  1851  was  sent  to  the  United  States  Senate. 

Fish  became  an  active  member  of  the  Re- 
publican party  on  its  organization,  and  from 
1869  to  1877  made  a  good  record  as  Secretary 
of  State  in  the  Cabinet  of  President  Grant. 
He  was  one  of  the  commissioners  who  nego- 
tiated and  signed  the  Treaty  of  Washington 
with  Great  Britain,  in  1871  (see  WASHrNOTON, 
Tkeatt  of),  and  he  represented  the  interests 
of  the  United  States  in  the  settlement  of  the 
claims  arising  from  the  depredations  of  the 
Confederate  cniiser  Alabama  (see  A;.abama, 
Thb).  Other  diplomatic  services  included  the 
settlement  of  the  Oregon  boundary  dispute 
with  Great  Britain,  and  a  sati-sfuctory  adjust- 
ment of  the  difficulty  with  Spain  growing  out 
of  the  Virfiiniua  affair  (see  Virginius  Massa- 
CHB,  TheJ.  He  also  brought  about  important 
reforms  in  the  consular  service,  introducing 
the  requirement  of  civil  service  examinations 
of  candidates. 

Stuyvesant  Fish  (1851-  ),  son  of  Hamil- 
ton Fish,  is  an  American  capitalist  and  rail- 
road official.  He  was  bom  in  New  York,  and, 
like  his  father,  was  educated  at  Columbia  Col- 
lege. At  the  age  of  twenty,  soon  after  his 
gradiiatioD,  he  entered  the  offices  of  the  Illi- 
nois Central  Railroad  Company  as  a  clerk,  and 
rose  to  the  presidency  of  the  road  in  1887, 
which  post  he  resigned  in  1900.  Fish  was 
chosen  a  member  oE  the  monetary  commis- 
sion created  by  the  conference  which  met  in 
Indianapolis  in  1897,  and  from  1904  to  1906 
was  president  of  the  American  Railway  Asso- 
ciation. 
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critic,    often 

stroying  the  work  of  days  because  the  result 

proves    unsatisfactory    to    himself.      He    pos- 
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seases  a  fine  sense  of  humor  and  a  love  for  the 
beautiful  in  life,  which  he  brings  out  in  bis 
art.  Fiaher  was  bom  in  Brooklyn,  N.  Y.  His 
illustrations  appear  in  the  leading  magaiines 
and  popular  works  of  fiction,  and  he  is  the 
author  of  The  Harrison  Fisher  Book,  which 
presents  in  picture  the  American  girl  who  wins 
by  force  of  charm  and  personality. 

FISHER,  Sydney  Arthi;r  (1850-  ),  a 
Canadian  statesman  and  agriculturist,  from 
1896  until  1911  Dominion  Minister  of  Agricul- 
ture, a  position  in  which  he  exerted  great  in- 
fluence for  the  improvement  of  agricultural 
conditions  in  Canada.  He  was  bom  in  Mon- 
treal, attended  the  Montreal  high  school  and 
McGill  University,  and  in  1871  was  graduated 
at  Trinity  College,  Cambridge  University. 
Returning  to  Canada,  he  devoted  himself  to 
scientific  farming,  particularly  fruit-growing 
and  the  raising  of  live  stock.  He  was  closely 
identified  with  the  Quebec  Fruit  Growers' 
Association  and  other  organisations  for  im- 
proving the  farming  conditions  of  Quebec  and 
the  Dominion. 

Fisher  was  an  unsuccessful  candidate  for  the 
House  of  Commons  in  tgSO,  but  was  elected  in 
1882  and  sat  until  1891,  when  he  was  defeated 
by  a  single  vote.  He  was  again  elected  in 
1890  and  became  Minister  of  Agriculture  in 
the  Liberal  Ministry  formed  by  Sir  Wilfrid 
Laurier,  While  Minister  of  Agriculture  he  se- 
cured the  enactment  of  many  laws  in  the  in- 
terests of  the  farmers  and  the  people  at  large, 
organized  a  health-of-unimals  branch  and  the 
permanent  census  and  statistics  branch,  and 
established  numerous  experimental  farms.  To 
his  efforts  were  also  due  the  foundation  of  the 
National  Art  Gallery  and  the  erection  of  a 
suitable  building  for  the  Dominion  archives  at 
Ottawa.  He  sat  in  the  House  of  Commons 
from  1896  to  1911;  he  was  defeated  in  the 
general  elections  of  1911  and  was  also  unsuc- 
cessful at  another  election  in  1913.        g.h.l. 

FISH  HAWK,  a  large  bird  of  prey  of  the 
eagle  family,  found  near  both  fresh  and  salt 
water  in  almost  every  country.  This  bird, 
which  feeds  only  on  fish,  is  also  called  fishing 
havtk,  fishing  eagle,  sea  gull  and  osprey,  the 
latter  name  being  derived  from  a  Latin  word 
meaning  bone-breaker.  It  is  about  two  feet 
long,  with  body  dark  brown  above,  touched 
with  black,  gray  and  white.  The  under  parts 
are  white,  sometimes  banded  across  the  breast 
with  brown.  The  tail  and  wings  are  long. 
To  aid  it  in  securing  food,  the  short,  strong 
bill    is   sharply    hooked,  and  the  soles  of  its 


ttrongly  dawed  feet  are  covered  with  poioted 
In  America,  the  finh  hawks  range  from  Hud- 
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Alaska  to  South 
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helpless  young  live  in  their  airy  borne  for 
several  months.  The  parents  circle  gracefully 
high  in  the  air  watching  the  water  for  signs 
of  food,  which  they  swoop  down  upon  with  a 
wonderful  dash.  The  bald  e^e  often  puraues 
the  fish  hawk  and  frightens  it  into  dropping 
its  catch,  BO  the  latter  often  supplies  food  for 
two  families. 

FISHING.     See  Anquno. 

FISEE,  juk,  John  (1842-1901),  an  American 
philosopher  and  historian  and  exponent  of  the 
doctrine  of  evolution,  was  bom  at  Hartford, 
Conn.  He  was  the  son  of  Edmund  Brewster 
Green,  bis  own  name  being  Edmund  Fiske 
Green,  but  after  his  mother's  second  marriage 
in  1655  he  assumed  the  name  of  a  great-grand' 
father,  John  Fiske.  His  early  boyhood  was 
spent  in  Middletown,  Conn.,  where  he  was 
known  as  an  unusually  intelligent  youth.  He 
read  and  enjoyed  Shakespeare  at  the  age  of 
eight  and  later  far  surpassed  other  boys  in  his 
knowledge  of  Latin  and  Greek.  After  his  grad- 
uation from  Harvard  in  1863  he  spent  two 
yeais  in  the  Harvard  law  school  but  never 
entered  legal  practice,  preferring  to  devote 
himself  to  teaching,  writing  and  lecturing. 

In  1880  he  gave  a  course  of  lectures  on  the 
Positive  Philotophy  at  Harvard,  and  in  1871 
delivered  thirty-five  lectures  on  the  doctrine 
of  evolution  which  attracted  the  attention  of 
both  Darwin  and  Herbert  Spencer.  In  the 
^MBM  of  1879  he  lectured  on  American  history 
•Hoyal  Institute  in  London,  and  after 
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his  return  to  America  in  18Sf  was  appcMnted  to 
the  idiair  of  American  history  in  Washingttn 
Univereity,  Saint  Louis,  Mo.,  although  he  con- 
tinued to  make  his  home  in  Cambridge,  Haas. 
Among  his  contributions  on  evolution  are 
Detliny  a}  Man,  (hUtinea  of  Cotmic  PhUoto- 
phy,  Mytha  and  Myth  Makers,  Idea  oj  Ood 
As  ABected  by  Modem  Knowledge,  The  Un- 
seen  World  and  EzcuTsiona  oj  an  Evoluttoniti. 
By  the  clearness  of  his  style  he  did  much  to 
spread  a  knowledge  of  Darwin  and  Spencer 
in  America.  It  is,  however,  through  his  his- 
torical writings  that  his  reputation  will  endure, 
as  these  form  a  continuous  account  of  events 
from  the  earliest  American  discoveries.  Al- 
though at  times  he  failed  in  point  of  accural, 
he  contributed  much  of  value  to  the  histoiy 
of  America.  His  best  known  historical  woiks 
include  The  American  Revolution,  The  Be- 
ginnings oj  Nek  England,  and  a  United  Stale* 
History  for  schools. 

FISKE,  Minnie  Madoebn  (1885-  ),  an 
American  actress,  bom  in  New  Orleans  of 
theatrical  parents.  Most  of  her  life  has  been 
spent  upon  the  stage;  in  childhood  she  ap- 
peared with  such  celebrities  as  Laura  Keene, 
John  McCullougb  and  E.  L.  Davenport.  In 
1890  she  was  married  to  Harrison  Grey  Fiske 
and  retired  temporarily  from  the  stage.  In 
1893  she  appeared  in  her  husband's  play,  Hester 
Crewe,  and  later  in  Ibsen's  Doll's  House  and 
Tess  of  the  DVrberwiles.  the  latter  a  play 
founded  on  Thomas  Hardy's  novel  of  the 
same  name.  In  Becky  Sharp,  a  drama  written 
around  Thackeray's  Vanity  Fair,  she  enacted 
one  of  her  most  successful  roles.  The  domi- 
nant note  of  her  art  is  a  strong  intelligence 
combined  with  a  keen  sense  of  dramatic  real- 
ism. She  is  the  author  of  several  plays,  and 
collaborated  with  her  husband  in  Povtenelle. 
In  1901  she  opened  Manhattan  Theater  in  New 
York  City,  an  independent  playhouse  in  oppo- 
sition to  the  American  theatrical  syndicate. 
Later  she  joined  the  great  number  of  noted 
theatrical  stars  who  have  taken  up  moving 
picture  work. 

FISK  UNIVEKSITY,  a  coeducational  school 
for  colored  people,  founded  in  1865  at  Nash- 
ville, Tenn,,  under  the  auspices  of  the  American 
Missionary  Association  and  the  Western  Freed- 
man's  Aid  Association  of  Cincinnati.  Tbrou^ 
the  efforts  of  Clinton  B.  Fisk,  after  vAtom 
it  was  named,  much  was  done  to  raise  the 
standard  of  colored  schook.  A  grammar  school 
and  preparatory  college,  normal,  music  and 
theological  departments  are  maintained,  uwell 
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as  the  college.  Each  boarder  is  required  to 
give  one  period  a  day  to  some  manual  work  on 
the  property.  In  1914  there  were  forty-three 
instructors  and  513  students,  206  of  whom  were 
in  the  college.  The  school  has  an  annual  in- 
come of  about  160,000  from  endowment  and 
tuition. 

FITCH,  Clyde  [William]  (1865-1909),  an 
American  playwright  and  author,  bom  in  New 
York  and  educated  at  Amherst  College,  where 
he  was  graduated  in  1886.  He  was  a  prolific 
writer  and  is  credited  with  the  authorship  of 
more  theatrical  productions  than  were  ever 
written  by  any  other  American.  His  work 
sometimes  showed  the  effects  of  haste,  but  it 
was  brilliant  and  distinctive.  His  first  play, 
Beau  Brummel,  was  brought  out  by  Richard 
Mansfield  in  1890,  and  was  enthusiastically  re- 
ceived. He  was  the  author  of  a  surprisingly 
large  number  of  plays,  including  The  Climbera, 
The  Way  of  the  World,  The  Girl  and  the 
Judge,  The  Moth  and  the  Flame  and  The  , 
Girl  with  the  Green  Eyes,  He  also  adapted 
many  plays  from  the  French  and  German, 
including  Sapho  and  The  Masked  Ball, 

FITCH,  John  (1743-1798),  an  American 
inventor  whose  life  was  a  long  struggle  to 
impress  people  with  the  idea  that  steam  power 
could  be  used  to  run  a  boat.  He  was  bom 
in  Connecticut,  and  after  working  at  many 
trades  was  appointed  deputy  surveyor  of  Ken- 
tucky. In  making  a  map  of  the  northwest 
regions  of  the  United  States  the  belief  was 
forced  upon  him  that  the  streams  might  be 
navigated  by  steam.  He  tried  to  sell  his  map 
to  obtain  money  for  experiments,  but  failed, 
so  he  appealed  to  several  state  legislatures  for 
help.  They  refused,  but  he  formed  a  com- 
pany and  built  a  small,  though  crude,  steam- 
boat. In  1787  his  steam  packet  made  a  trial 
trip  down  the  Delaware  at  the  rate  of  three 
miles  an  hour.  The  boat  Fitch  invented  used 
paddles  like  oars,  and  was  impracticable  for 
general  commercial  purposes.  Had  he  applied 
the  power  to  a  paddle-wheel,  he,  instead  of 
Fulton,  would  have  been  given  the  honor  of 
inventing  the  steamboat.  Fitch  was  given  ex- 
clusive rights  to  steam  navigation  in  New  Jer- 
sey, Pennsylvania  and  Delaware,  and  in  1790 
he  built  a  boat  to  carry  passengers.  There 
was  not  enough  money  to  finance  this  venture, 
so  he  went  to  France  to  introduce  his  inven- 
tion. Failing  in  this,  he  returned  to  Kentucky, 
disappointed  and  poverty-stricken,  and  com- 
mitted suicide  two  years  later.  See  Ship; 
Fulton,  Robebt. 


FITCH 'BURG,  Mass.;  the  coimty  seat  oi 
Worcester  County,  is  a  manufacturing  city.  It 
is  in  the  northern  part  of  the  state,  fifty  miles 
northwest  of  Boston  and  twenty-eight  miles 
north  of  Worcester,  on  a  branch  of  the  Nashua 
River.  The  city  is  served  by  the  Boston  A 
Maine,  and  the  New  York,  New  Haven  A 
Hartford  railroads  and  electric  intemrban  lines. 
The  population,  which  in  1910  was  37JB2&,  was 
estimated  to  be  41,781  by  the  Census  Bureau 
in  1916.  About  10,000  of  this  number  are 
French,  and  there  is  also  a  large  Finnish  pop- 
ulation. The  area  of  the  city  is  twenty-eight 
square  miles. 

Fitchburg  has  an  attractive  location  in  the 
river  valley  and  upon  gently-sloping  wooded 
hills.  It  has  the  Fitchburg  state  normal  school, 
a  Federal  building,  courthouse,  state  armory, 
Y.  M.  C.  A.  building,  public  library,  the  Bur- 
bank  Public  Hospital,  Whalom  Sanitorium,  and 
homes  for  old  ladies,  working  women  and 
children.  Coggshall  is  the  largest  of  eleven 
parks.  In  the  Upper  Common  are  foimtains 
of  granite  and  bronze,  and  the  city  has  a  sol- 
diers' monument,  erected  in  1874.  The  facto- 
ries of  Fitchburg  employ  9,000  people.  Impor- 
tant industries  include  extensive  manufactures 
of  revolvers  and  shotguns,  paper,  saws,  mar 
chine  knives,  steam  boilers,  turned-wood  nov- 
elties, axle  grease,  machinery,  ginghams,  screen 
plates,  steam  engines,  steam  pumps  and  ma- 
chinists' tools. 

Fitchburg  was  settled  in  1719  and  was  a  part 
of  Lunenburg  until  1764,  in  which  year  it  was 
incorporated.  It  became  a  city  in  1872  and 
includes  the  villages  of  West  Fitchburg,  South 
Fitchburg  and  Cleghom.  03. 

FITZGERALD,  Edward  (1809-1883),  an  Eng- 
lish translator  and  scholar,  was  bom  in  Suf- 
folk and  educated  in  Trinity  College.  He  was 
a  recluse  of  extraordinary  modesty,  and  it  was 
only  through  the  influence  of  friends  such 
as  Tennyson,  Lowell,  Thackeray  and  other 
noted  men  of  letters  that  any  of  his  work  was 
given  to  the  public.  His  fame  rests  almost 
entirely  upon  his  translation  of  the  Rubaiyal 
of  Omar  Khayyam.  While  he  took  great  lib- 
erties with  the  original  text  of  the  Ruhaiy(tt, 
aiming  less  at  the  exactitude  than  at  the 
poetry  of  the  author's  thought,  the  result  is 
a  piece  of  exquisite  workmanship  justifying 
Edmund  Gosse's  definition,  "coral  building  in 
literature.''  It  is  considered  the  standard 
among  many  excellent  translations  of  the 
famous  Persian  poem,  and  is  beginning  to  be 
recognized    by    the    public    not    as    Persian 
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but  as  English  poetry.  Mr.  FitzGerald's  writ- 
ings include  Euphranor,  Polonius  and  Readings 
in  Crabbe;  among  his  translations  are  Six 
Dramas  of  Calderon,  Salaman  and  Absal  and 
Agamemnon.    See  Omab  Khayyam. 

FITZPAT'RICK,  Sir  Charles  (1853-  ), 
a  Canadian  statesman  and  jurist,  Chief  Justice 
of  the  Dominion  after  1906.  The  city  of 
Quebec  was  his  birthplace  and  his  home  for 
over  half  a  century.  There  he  attended  the 
seminary  and  Laval  University,  from  which  he 
was  graduated  in  arts  in  1873  and  in  law  three 
years  later.  In  Quebec  City  he  established 
his  reputation  as  one  of  the  foremost  criminal 
lawyers  in  Canada.  From  1879  to  1887  he  was 
Crown  prosecutor  for  the  city  and  county  of 
Quebec.  He  was  counsel  for  the  defense  in 
many  famous  trials,  including  that  of  Louis 
Riel  in  1885,  and  for  many  years  was  also 
professor  of  criminal  law  at  Laval  University. 

Sir  Charles  entered  political  life  in  1890  as 
a  Liberal  member  of  the  Quebec  legislature,  in 
which  he  sat  until  1896,  when  he  entered  the 
House  of  Commons.  He  was  Solicitor-Gen- 
eral of  the  Dominion  from  1896  to  1902  and 
Minister  of  Justice  from  1902  to  1906.  After 
his  elevation  to  the  Supreme  Court  in  the 
latter  year  he  acted  several  times  as  admin- 
istrator of  the  Dominion  in  the  absence  of 
the  Governor-General.  In  1908  King  Edward 
VII  appointed  him  one  of  the  British  members 
of  the  Hague  Peace  Tribunal,  and  also  made 
him  a  member  of  His  Majesty's  Privy  Coun- 
cil. In  1907  he  was  created  a  Knight  Com- 
mander of  the  Order  of  Saint  Michael  and 
Saint  George,  and  in  1911  was  given  the  Grand 
Cross  of  that  order.  g.h.l. 

FIVE  CIVILIZED  TRIBES »  the  name  given 
to  the  Indians  belonging  to  the  Cherokee, 
Chickasaw,  Choctaw,  Creek  and  Seminole 
nations  in  the  former  Indian  Territory,  now 
a  part  of  the  state  of  Oklahoma.  They  were 
given  this  name  in  government  reports  be- 
cause of  their  readiness  to  adopt  civilized 
standards. 

These  tribes  were  gathered  mainly  from  the' 
Southern  states  east  of  the  Mississippi  River, 
and  were  transferred  to  the  reservation  in 
Indian  Territory  in  1838  and  the  years  fol- 
lowing. For  many  years  they  were  allowed 
practically  to  govern  themselves,  as  though 
they  were  small  republics  under  United  States 
protection.  Each  tribe  made  its  own  laws, 
elected  its  own  officials  and  conducted  its  own 
courts  and  schools.  The  tribal  government 
was  similar  to  state  governments,  with  a  gov- 


ernor, or  principal  chief,  at  the  head,  and  a 
council  composed  of  two  houses,  known  by 
the  peculiarly-Indian  names  of  house  of  kings 
and  hoiLse  of  warriors.  All  land  was  owned, 
not  by  individuals,  but  by  the  respective  tribes 
in  common. 

After  the  War  of  Secession  this  tribal  organ- 
ization did  not  continue  so  successfully,  and 
the  government  came  to  see  the  necessity  of 
bringing  the  Five  Civilized  Tribes  under  its 
direct  control.  The  principal  reason  for  this 
was  that  many  whites  had  come  into  -the  Ter- 
ritory and  were  asking  for  a  share  in  the  gov- 
ernment, from  which,  as  non-Indians,  they 
were  excluded.  A  contributing  cause  was  that, 
since  United  States  laws  were  not  in  force  in 
the  reservations,  many  criminals  were  evading 
justice  by  escaping  to  its  borders.  A  further 
object,  of  course,  was  to  meet  the  demand  on 
the  part  of  the  country  in  general  that  unused 
lands  be  opened  for  settlement. 

In  1893  the  government  took  the  first  step 
toward  the  new  order  by  appointing  the  Dawes 
Commission  to  work  among  the  Indians,  per- 
suading them  to  allow  their  property  to  be 
divided  among  the  individual  members  of  the 
tribe  and  to  accept  United  States  citizenship. 
This  work  was  carried  on  with  success.  In 
1897  Federal  courts  superseded  the  old  Indian 
courts,  and  the  following  year  Congress  pro- 
vided, through  the  Curtis  Act,  for  a  commis- 
sion to  take  the  census  of  each  tribe  and  to 
make  fair  division  of  its  lands.  The  enroll- 
ment  was  finished  in  1907,  showing  nearly 
75,000  heirs  to  the  vast  estate  of  twenty  mil- 
lion acres.  It  required  several  more  years, 
however,  to  make  the  allotments  of  land.  The 
division  has  left  many  of  the  Indians  extremely 
wealthy,  for  their  holdings  include  not  only 
very  fertile  farming  land,  but  valuable  oil  and 
coal  fields.  This  wealth  has  been  the  cause 
of  much  intermarriage  between  whites  and 
Indians,  so  at  the  present  time  only  about  a 
third  of  the  members  of  the  Five  Civilized 
Tribes  are  full-bloods.  The  1910  census  gave 
the  total  membership  of  the  tribes  as  58,405. 

In  order  to  protect  the  Indians  and  their 
property  from  unscrupulous  people,  Congress 
arranged  for  all  lands  to  be  leased  or  sold 
under  the  supervision  of  a  local  bureau  of 
administration  called  the  Union  Agency.  This 
in  turn  is  under  the  control  of  the  Department 
of  the  Interior.  Officials  chosen  by  the  Indians 
themselves  have  a  certain  voice  in  property 
transactions.  The  Five  Tribes  have  special 
schools,  but  wherever  possible  the  children  at- 
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tend  the  regular  public  schools  of  Oklahoma; 
and  as  a  good  deal  of  the  Indian  land  is  not 
taxed,  Congress  appropriates  a  large  sum  each 
year  for  school  purposes. 

In  time,  as  their  education  progresses  still 
further  and  they  show  themselves  able  to 
assume  full  responsibility,  the  government  will 
withdraw  its  protection  entirely,  and  the  Five 
Civilized  Tribes  will  then  become  like  any 
other  unit  of  the  great  body  of  American  cit- 
izens. See  Indians,  American;  Oklahoma; 
also  the  individual  tribes  referred  to.      E.8.C. 

FIVE  FORKS,  Battle  of,  an  important  bat- 
tle of  the  War  of  Secession  by  which  the  net 
was  drawn  round  the  Confederate  army  and  the 
close  of  the  war  hastened.  This  battle  was 
fought  in  Dinwiddie  County,  Virginia,  April  1, 
1865.  Lee  had  sent  forces  under  Early  to  the 
Shenandoah  Valley,  hoping  to  draw  Grant 
away;  but  Grant,  in  the  meantime,  sent  Sheri- 
dan to  oppose  Early,  who  had  been  defeated 
in  several  preceding  battles  in  the  Shenandoah. 
Sheridan  then  destroyed  the  crops  and  the 
railroads  of  the  entire  valley,  and  it  was  later 
said  that  "if  a  crow  wished  to  fly  the  valley's 
length  he  must  carry  his  provisions  with  him." 
Lee*s  army  was  destitute,  and  he  tried  to  join 
Johnston,  whose  forces  had  been  scattered  by 
Sherman,  but  the  Union  lines  were  too  strong 
and  Grant  cut  off  his  retreat.  On  the  first  of 
April  Sheridan  routed  Lee's  army  at  Five 
Forks  and  took  5,000  prisoners.  Lee  then 
withdrew  his  soldiers  from  Richmond  and 
Petersburg,  and  a  week  later  met  Grant  at 
Appomattox  to  arrange  terms  of  surrender. 

FIVE  NATIONS,  a  confederacy  of  Iroquoian 
tribes  which  formed  one  of  the  most  remark- 
able primitive  governments  ever  known.  It 
was  organized  in  what  is  now  the  western  part 
of  New  York  state  about  the  year  1570  by 
a  chief  of  the  Mohawk  called  Hiawatha,  and 
included  the  chief's  tribe  and  the  Cayuga, 
Oneida,  Onondaga  and  Seneca.  In  1722  the 
Tuscarora  were  added,  and  thenceforth  the 
confederacy  was  known  as  the  Six  Nations. 

The  organization  was  originally  a  defensive 
alliance  against  neighboring  tribes.  It  had  no 
executive,  but  was  governed  by  a  general 
council  of  the  chiefs  and  sub-chiefs  of  each 
tribe  and  did  not  interfere  with  local  gov- 
ernment. It  appointed  two  war  chiefs.  So 
effective  was  the  cooperation  of  the  five  tribes 
that  although  outnumbered  by  neighboring 
enemies  they  advanced  their  borders  and  made 
their  influence  felt  as  far  as  the  Mississippi 
River.  But  for  the  arrival  of  white  men  their 
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sway  might  have  been  extended  over  the 
whole  of  the  east,  and  they  might  have  laid 
tlve  foundation  of  a  true  Indian  civilization 
by  diminishing  warfare. 

Cartier,  in  1534-1535,  was  the  first  white  man 
to  be  seen  by  these  Indians,  and  seventy  years 
later  Champlain  aided  the  Algonquins  against 
them.  As  a  result,  they  allied  themselves  with 
the  English  against  the  French.  In  the  Revo- 
lutionary War  most  of  the  tribes  fought  for 
the  English,  though  the  league  was  officially 
neutral.  Afterward  some  of  them  were  given 
homes  in  Canada.  Of  those  remaining  in  the 
United  States,  the  Oneida  are  in  Wisconsin 
and  New  York  and  a  few  of  the  Seneca  are  in 
Oklahoma ;  the  rest  are  on  reservations  in  New 
York.    See  Indians,  American.  e.s.c. 

FIVES,  so-called  in  Europe,  but  known  as 
handball  in  America,  is  a  game  played  by  two 
or  four  persons  on  a  level  court  enclosed  by 
walls  on  three  sides.  A  light  rubber  ball,  about 
half  the  size  of  a  tennis  ball,  is  used.  One 
player  strikes  the  ball  with  his  hand  against 
the  front  wall  of  the  court.  It  must  then  be 
returned  in  the  same  manner  by  the  opponent 
after  it  bounces.  The  ball  is  kept  in  motion 
"back  and  fourth  between  wall  and  court  until 
one  side  fails  to  return  it.  Each  failure  to 
return  the  ball  gives  one  point  to  the  oppo- 
nents. Fifteen  points  make  a  game.  Fives  is 
popular  in  England,  especially  at  the  two  great 
schools  of  Eton  and  Rugby.    See  Handball. 

FIXED  STARS,  those  heavenly  bodies  dis- 
tinguished from  planets  by  remaining  appar- 
ently stationary,  that  is,  maintaining  their  rela- 
tive positions  with  regard  to  other  stars.  In 
truth,  they  are  by  no  means  stationary,  but  are 
flying  through  space  with  greater  velocity  than 
a  rifle  bullet;  the  vast  distances  between  the 
stars  and  the  earth  prevent  our  eyes  from  dis- 
tinguishing the  movement.  The  so-called  fixed 
stars  include  all  the  heavenly  bodies  except  the 
planets,  their  satellites,  comets  and  asteroids. 
See  Astronomy,  for  rate  of  speed  of  stars  and 
distances  from  the  earth. 

It  is  much  more  difficult  to  calculate  the 
directions  and  motions  of  these  "fixed  stars" 
than  those  of  the  planets,  but  astronomers  by 
means  of  their  delicate  instruments  and  their 
complicated  mathematics  have  made  progress. 
For  instance,  the  trend  of  those  conspicuous 
stars  which  constitute  the  Great  Dipper  has 
been  ascertained,  and  star  maps  have  been 
made  to  show  what  that  constellation  will  look 
like  100,000  years  from  now. 

FJORD.    See  Fiobd. 


■fNJ  if  nations,  the  diatin- 
"      "^.s^irniiM  anil  flecia,  departmenta 

',„■.  snd  parties,  and  the  persooal 
Tnileis  and  officers.  The  word  is 
juj  ihe  Anglo-Saxon  fleogan,  meaning 

tfjj  in  ihe  wind,  and  it  has  the  same 
1  Englinh,  Swedish,  Danish,  German 
.  TJie  typical  fonn  of  a  flag  ia  that 
ing  piuci>  of  cloth  of  light  material, 
ulton  or  silk,  attached  to  a  staff, 
K  devices  of  special  meaning.  The 
lliiK  fastened  to  the  staff  is  known  as 
und  the  length  from  the  support  to 
,1  is  called  the  flv.  'The  flag  as  it  is 
lay  is  the  result  of  many  centuries  of 
□t.  In  the  early  dawn  of  civilisa- 
fclt  the  need  of  some  token  that 
nguish  family  from  family  and  tribe 
,  and  from  these  ancient  symbols 
itandarda  which  were  emblematic  of 

liest  national  symbols  were  figures 
metal,  wood  or  stone,  borne  at  the 
i\e  or  spear.  Standards  of  this  char- 
carried  in  battle  by  the  Egyptians, 
'ersians,  Assyrians  and  Romans.  One 
t  ancient  Roman  standards  consisted 
)f  hay  fastened  to  the  end  of  a  pole, 
tin  student  reads  more  frequently  of 
the  eagle  standard  which  was  car- 
the  legions  in  time  of  battle.  The 
lonstantine  had  an  Imperial  standard 
>urplc  silk,  richly  embroidered  with 
s  usually  hung  from  a  horizontal 
ut  at  a  later  period  it  was  sometimes 
o  the  side  of  a.  staff,  constituting  a 
.  It  is  supposed  that  the  waving 
ited  with  the  Saracens.    During  the 
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Middle  Ages  this  form  of  standard  came  into 

general  use.    For  the  flags  of  different  nations, 

see  subtitles  below. 

There    are    several    interestiDg    customs    in 

ith  the  flags  of  to-day.    Flags  are 

the  masts  of  vesseb  to  designate  the 

0  which  they  belong,  and  also  on  war 
>  show  the  rank  of  the  officer  by  whom 

1  commanded.  When  a  naval  ship 
enters  the  port  of  a  foreign  nation  it  hoists 
the  flag  of  that  country  and  Ares  a  salute  of 
twenty-one  guns.  In  the  army,  each  regiment 
carries  a  flag  as  its  distinguishing  mark.  Flags 
are  used  for  signaling  at  sea,  where,  by  inter- 
national codes,  ships  may  communicate  with 
each  other.  Each  nation,  also,  has  its  private 
code.     See  Siqnalino;  Signal  Corps. 

To  strike  the  fag  is  to  haul  it  down,  indi- 
cating surrender;  to  dip  it  is  to  lower  it  slightly 
and  then  to  run  it  up  again,  a  form  of  salute; 
if  the  flag  floats  half  way  up  the  pole  it  is 
said  to  be  at  hall  maat,  a  token  of  mourning; 
a  flag  Tcveraed,  that  is  upside  down,  indicates 
distress.  A  whil«  flag,  often  called  the  flag  of 
trvce,  is  used  as  a  token  of  surrender  or  as  a 
sign  that  one  of  the  combatants  wishes  to 
communicate  with  the  other,  A  yellow  flag 
waving  over  a  hospital,  vessel  or  fort  means 
that  there  is  contagious  disease  within  and 
that  the  place  is  in  a  state  of  quarantine  (see 
Quarantine).  Red  ia  the  color  associated  with 
anarchy  or  mutiny.  Historically,  the  red  flag 
has  often  been  used  as  the  standard  of  an 
extreme  revolutionary  body,  as  the  Commune 
of  Paris  of  1870,  and  it  is  the  banner  of  anar- 
chistic bodies  to-day.  Black  banners  are  usually 
associated  with  piracy  and  warfare  where  no 
quarter  is  given  or  eipected. 


United  States  Flag 


ry  of  the  national  emblem  of  the 

people  begins  with  the  stormy  days 

volutionary   War.     During   the   first 

IS  of  the  struggle  several  different 

a  carried  by  the  soldiers.    At  the 

%ird,   in    1775,   a    standard    was 

fore,  in  I,>atin,  the  motto,  "Con- 


quer or  die,"  and  at  Bunker  Hill,  the  same 
year,  the  pine-tree  flag  of  the  New  England 
colonies  inspired  the  American  troops.  On 
January  2,  1776,  Washington  raised  over  the 
American  camp  at  Cambridge  the  first  enaigD 
of  the  united  colonies,  known  aa  the  Grand 
Union  Flag  of  1776.     On  its  blue  field  were 
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combined  the  crosses  of  Sunt  Andrew  and 
Saint  Geoi^,  Bymboliting  the  uoion  of  Scot- 
land and  England,  and  it  bore  thirteen  alter- 
nate red  and  white  stripes.  The  king's  colors 
on  the  bitie  field  showed  that  the  colonies  still 
aclcnowledged  the  sovereignty  o(  Great  Britain, 
and  the  stripes  represented  the  thirteen 
colonicfl. 

After  the  adoption  of  the  Declaration  of 
Independence  in  1776,  it  was  felt  that  a  national 
emblem  of  union  and  independence  should 
be  chosen,  and  on  June  14,  1777,  the  following 
resolution  was  adopted  in  Congress: 

"ReiolVFd.  thai  the  flag  ot  the  Thirteen  United 
States  ahall  he  thirteen  ntrlpcH,  alternate  white 
and  red,  and  that  the  Union  be  thirteen  white 
stara  on  a  blue  tleld." 

In  this  resolution  were  bom  the  national 
Stars  and  Stripes.  The  flag  then  adopted  bad 
a  circle  of  thirteen  sturs  on  a  blue  field.  The 
story  has  come  down  that  Mrs.  Betsy  Ross, 
flainnakcr,  residing  at  239  Arch  Street,  Phila- 
delphia, made  the  first  flag  and  suggested  that 
the  stars  be  6vc-pointed.  The  Roes  home  is 
still  standing,  preserved  as  a  memorial.  A  pic- 
ture of  the  Ross  home  appears  in  the  article 
Ross,  Betsy. 

John  Fiske,  the  historian,  says  that  the  first 
American  flag  wilh  stars  and  stripes  that  was 
ever  floated  to  the  breeze  was  one  "hastily 
extemporized  out  of  a  white  skirt  and  an  old 
blue  jacket,  and 
some  strips  of 
red  cloth  from 
the  petticoat  of  a 
soldier's  wife." 
This  crude  em- 
blem of  n  new 
nation  was  rai.'ivd 
above  Fort  Stan- 
w i X  in  August, 
1777. 

The  gallant 
Paul  Jonea  was 
the  first  of  the 
nariil  heroes  to 
make  the  star- 
spangled  banner 
a  symbol  of  glorj-. 
Pl.ipcd  in  command  of  the  Ranger,  on  the 
same  day  the  flag  was  adopted  by  Congress, 
he  sailed  for  Portsmouth,  N.  H.,  on  the  Fourth 
of  July  following,  to  raise  the  flag  on  his 
ship.  As  the  naval  committee  presented  the 
banner  to  him  he  said,  "That  flag  and  I  are 
twins,  bom   the  same  hour.     We  cannot  be 
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parted  in  life  or  death.  So  long  as  we  can 
float  we  shall  float  together."  In  February, 
1778,  his  flag  received  from  the  French  fleet 
the  first  salute  given  tlie  Slats  and  Stripes 
by  a  foreign  nation,  and  in  the  following  April, 
when  the  Ranger  met  and  conquered  the 
Bntish  man-of-war  Drake,  the  flag  floated  for 
the  first  time  in  a  naval  battle. 

In  1794  Congress  ordered  that  after  May  1, 
1795,  the  flag  should  bear  fifteen  stripes,  alter- 
nate red  and  white,  and  that  there  should  be 
fifteen  white  stars  on  the  blue  field.  This  was 
done  so  that  Vermont  and  Kentucky,  which 
had  been  recently  added  to  the  Union,  might 
be  represented  in  the  national  banner.  In  1S18 
Coi^p^ss  passed  an  act  providing  for  the  addi- 
tion of  one  star  to  the  flag  whenever  a  new 
state  should  be  admitted  to  the  Union,  and 
decreeing  that  henceforth  the  number  of  hori- 
lontal  stripes  should  be  but  thiij^en.  It  was 
decided  that  each  star  should  be  added  on  the 
Fourth  of  July  following  the  admission  of  the 
state.  At  that  time  the  character  of  the  flag 
was  fixed  once  for  all,  and  stars  have  been 
added  from  time  to  time  until  the  number 
is  now  forty-eight.  The  thirteen  red  and  white 
stripes — the  two  outer  ones  red — symbolize  the 
original  states  that  won  American  independence. 

Besides  the  national  emblem,  there  are 
various  other  standards  used  in  different 
departments  of  the  national  government.  The 
revenue  flag,  consisting  of  sixteen  perpendicular 
stripes,  the  flags  of  the  admirals  and  other  com- 
manding naval  officers,  and  the  President's  flag, 
are  shown  in  the  accompanying  color  plate. 

What  the  Fl<g  Standi  For.  In  the  years 
that  have  passed  since  the  United  States 
adopted  the  Stars  and  Stripes  as  its  emblem, 
the  flag  has  become  to  the  American  people 
a  symbol  of  national  growth,  power  and  influ- 
ence, of  union  and  of  liberty.  What  the  flag 
stands  for  in  the  hearts  of  the  people  has 
been  admirably  expressed  by  Henry  Holcomb 
Bennett  in  the  following  lines: 

Hats  oft!     Along  the  street  there  comeo 
A  blare  of  bugles,  a  ruffle  of  drums, 
A  Hash  of  color  beneath  the  nky  ; 
Hats  oft !     The  Hag  Is  pa«lng  by  ! 

Blue  and  crimson  and  white  It  Hhlnes. 
Over  the  steel-lipped  ordered  lines. 
Hat*  off!    The  colors  before  ua  fly: 
But  more  than  the  Hoc  Is  passing  by. 

Sign  of  a  nation,  great  and  strong 

To  ward  her  people  from  foreign  wrong; 

Pride  and  glory,  honor,  nil 

Live  In  the  colors  to  stand  or  fiitl. 


Hats  off  I    Along:  [he  street  there  comes 
A  blare  of  bugles,  a  rutfle  ol  drums : 
And  loyal  hearts  are  beaCinK  high : 
Hats  off!    The  flag  Is  passing  by! 

How  to  Hake  a  Flag.  Teachers  can  provide 
en  iatereBtiDg  and  instructive  cxerciae  for  their 
classes  by  having  them  make  an  American 
flag.  A  banner  B  feet  9  inches  long  and  6  feet 
6  inches  wide  is  one  of  convenient  size,  and 
the  proportions,  two-thirds  as  wide  as  long. 
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are  the  same  as  those  prescribed  by  United 
States  army  regulations  (see  diagram).  The 
Geld  of  the  union  should  be  3  feet  0  inches 
by  3  feet  6  inches,  the  stripes  6  inches  wide. 
At  the  back  there  will  be  a  canvas  binding 
2U   inches  ^ride. 

The  following  materials  are  required:  8  yards 
of  red  bunting  and  8  yards  of  white  bunting, 
for  the  alternate  red  and  white  stripes;  3^ 
yards  of  blue  bunting,  for  the  blue  field,  or 
union;  2  yards  of  stout  white  muslin  for  the 
stars;  %  yard  of  canvas,  2  harness  rings,  2 
spools  of  white  thread. 

In  making  the  diagram  for  the  union,  the 
length  of  the  blue  field  should  be  divided  into 
eighths  and  the  width  into  sixths,  which  will 
give  forty-eight  oblong  sections  in  which  to 
sew  the  Htars;  there  will  be  six  rows  of  eight 
stars  each.  To  mark  the  centers,  make  a  pat- 
tern of  one  oblong  and  punch  a  small  hole  in 
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the  center.  Then  lay  the  pattern  on  each 
(^long  and  chalk  the  center.  Full  directions 
for  making  a  five-pointed  star,  with  illustrative 
diagrams,  may  be  found  in  the  article  Stab. 
Before  stitchii^  a  star  to  the  blue  field,  over- 
cast it  with  a  close  stitch  and  baste  it  on  both 
sides  of  the  biue.  The  stitching  is  done  from 
point  to  point  through  the  center  of  the  star. 

In  cutting  the  cloth  for  the  stripes,  allow 
one-half  inch  for  seams  and  one  inch  for  a 
hem  at  the  end  of  the  flag.  Plan  to  have  the 
two  outside  red  stripes  selvage.  Two  harness 
rings  %  inch  in  diameter  are  placed  in  the 
canvas  strip  1  inch  from  the  end,  and  at  each 
back  comer,  where  the  rings  are  placed,  the 
flag  should  be  enforced  by  an  extra  piece  of 
buntii^,  stitched  flat,  like  a  patch.  Lay  the 
harness  rings  on  the  canvas  and  mark  the  inside 
circle.  Then  cut  the  goods  from  the  center  of 
the  circle  to  the  mark  in  three  or  four  places, 
and  turn  back  on  the  ring,  buttonholing  over 
with  stout  linen  thread. 

Flag-Day  Piogiam,  A  program  along  the 
line  of  the  one  following,  which  has  been 
approved  by  the  educational  authorities  of 
New  York  state,  will  be  found  appropriate  for 
the  celebration  of  flag  day  in  the  public 
schools: 

1.  Chorus — The  Star  Spangled  Banner Key 

S.  Declamation — T>ia  Stars  and  Stripes.  .Sumner 
a.  Essay^The  Story  of  the  American  Flag. 

4.  Recitation— The  American  Flag Drake 

5,  ChoruB—Battle  Hymn  at  the  Republic. .  Howe 

6.  BBsay— What  the  Flag  Stands  For. 

7,  Declamation — The  Man  Without  a 

Courttry   Hale 

B.  ChoruB— Halt  Columbia Hopklnson 

9.  Recitation — The  Blue  and  the  Gray. .  .  .Pliicli 

10.  Declamation — Oettysburg  Speech Lincoln 

11.  CWIhis — Tenting  on  the  Old  Camp 

Oround    Smith 

IZ,  Salute  to  the  Flag  by  the  School. 

IS,  Chorus — America Smith 


SUtfl  Flags.  In  connection  with  the  article 
United  Siates  there  will  be  found  two  pages 
printed  in  color,  showing  forty  state  flags  of 
the  American  Union. 


Fhigs  o/  the  British  Empire 


The  Union  Jack. 
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It's  only  a  small  bit  of  bunting. 
It's  only  an  old  colored  rag, 

Tet  thousands  have  died  for  Its  honour 
And  shed  their  beet  blood  for  the  flag. 


larged  with  the  cross  of  Saint  Andrew, 
Which,  or  old.  Scotland's  heroes  has  led ; 
carries  the  cross  of  Saint  Patrick, 
for  which  Ireland's  bravest  have  bled. 


Joined  with  these  Is  our  old  English  ensign. 

Saint  George's  red  cross  on  white  field. 
Round  which,  from  Kin?  Richard  lo   Wolseley, 

Britons  conquer  or  die.  hut  ne'er  yield. 

It  nutters  triumphant  o'er  ocean. 
As  tree  as  the  winds  and  the  waves: 

And  ttondsmen,  from  shackles  unloosened, 
'Keath  Its  shadow  no  longer  are  slaves. 
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It  floats  over  Cypress  and  Malta, 

O'er  Canada,  the  Indies,  Hon^  Kong ; 

And  Britons,  where'er  their  flagr's  flying. 
Claim  the  rights  which  to  Britons  belong. 

We  hoist  It  to  show  our  devotion 

To  our  King,  to  our  country,  and  laws ; 

It's  the  outward  and  visible  emblem 
Of  advancement  and  Liberty's  cause. 

You  may  say  It's  an  old  bit  of  bimtlng, 
You  may  call  It  an  old  colored  rag; 

But  Freedom  has  made  It  majestic, 
And  time  has  ennobled  the  flag. 

From  the  earliest  times  England,  Scotland 
and  Ireland  had  separate  national  emblems. 
England  had  the  cross  of  Saint  George;  Scot- 
land, the  cross  of  Saint  Andrew;  and  Ireland, 
the  cross  of  Saint  Patrick.  When  the  crowns 
of  England  and  Scotland  were  combined  under 
James  I,  he  commanded  that  henceforth  the 
man-of-war's  flag  should  be  the  "red  cross 
commonly  called  Saint  George's  cross,  and  the 
white  cross  commonly  called  Saint  Andrew's 
cross,  joined  together  according  to  a  form 
made  by  our  heralds,  and  sent  by  us  to  our 
admiral  to  be  published  to  our  said  subjects." 
This  was  in  1606  and  was  the  first  Union  Jack; 
strictly  speaking,  it  should  be  called  the  Great 
union  or  Union  flag,  and  it  is  only  a  jack 
when  flying  from  the  jackstaff  of  a  man-of- 
war. 

Various  changes  were  made  in  this  flag  by 
Cromwell,  Charles  II  and  Queen  Anne.  While 
Scotland  and  England  thus  had  a  common 
flag,  each  country  continued  to  use  its  own 
jack.  An  English  vessel,  for  example,  would 
fly  the  Union  Jack  from  the  main-top  and  the 
English  jack  from  the  fore-top;  a  Scotch  ves- 
sel would  substitute  the  Scotch  jack  for  the 
English  jack  at  the  fore-top.  It  was  not  until 
1707,  in  the  reign  of  Queen  Anne,  that  the 
"two-cross  flag,"  uniting  the  red  cross  of  Saint 
George  and  the  blue  cross  of  Saint  Andrew, 
was  adopted  as  the  national  flag  by  Act  of 
Parliament.  For  nearly  a  hundred  years  the 
"two-cross  jack"  was  the  emblem  of  Britain's 
power.  During  this  century  the  British  Empire 
encircled  the  globe;  the  two-cross  jack  was 
planted  in  India  by  Clive,  Wolfe's  victory  on 
the  Plains  of  Abraham  placed  it  on  the  citadel 
of  Quebec,  and  it  was  the  first  British  flag  to 
fly  in  Australia  and  South  Africa. 

Ireland  had  long  been  ruled  by  the  English 
king,  but  it  was  only  in  1801  that  the  cross 
of  Saint  Patrick  was  united  with  the  crosses 
of  Saint  Andrew  and  Saint  George  to  form 
the  Union  Jack,  which  is  still  the  national 
flag  of  Great  Britain  and  its  colonies.    It  is 


the  most  important  of  all  British  flags.  It 
flies  from  all  fortresses,  garrison  posts  and 
armories  in  the  British  Empire,  and  is  the 
proper  flag  to  fly  from  public  schools  and 
private  homes.  With  the  Irish  harp  on  a 
blue  shield  in  the  center  it  is  the  flag  of  the 
lord-lieutenant  of  Ireland.  The  star  and  arms 
of  the  order  of  India  make  it  the  flag  of  the 
viceroy.  The  Governor-General  of  Canada  uses 
the  Union  Jack  with  the  Dominion  coat  of 
arms  in  the  center,  surrounded  by  a  garland 
of  maple  leaves  surmounted  by  a  crown. 

The  Three  Ensigns.  An  ensign  is  a  flag 
with  an  oblong  Union  Jack  in  the  upper  comer 
next  to  the  staff  and  a  field  of  red,  white  or 
blue.  This  comer,  from  the  fact  that  the 
symbol  of  union  was  placed  on  it,  is  now  itself 
called  the  union.  The  ensigns  were  originally 
all  naval  flags.  In  the  days  of  great  battle- 
fleets,  such  as  that  which  met  the  Spanish 
Armada,  there  were  usually  three  admirals, 
each  with  his  special  ensign.  The  admiral  in 
command  of  the  whole  fleet  used  a  plain  red 
flag.  The  vice-admiral,  who  generally  com- 
manded the  van,  used  a  white  flag,  and  the 
rear-admiral  used  a  blue  one.  Later  the  com- 
bined crosses  of  Saint  George,  Saint  Andrew 
and  Saint  Patrick  were  added,  and  until  1864 
the  three  ensigns  were  used  only  by  the  royal 
navy.  By  a  change  in  the  regulations  in  that 
year,  the  royal  navy  retained  only  the  white 
ensign,  while  the  red  ensign  was  assigned  to 
the  mercantile  marine  and  the  blue  ensign  to 
all  govemment  vessels  except  those  of  the 
navy. 

The  Royal  Standard.  The  royal  standard 
is  also  a  union  flag,  for  it  is  the  symbol  of 
the  personal  tie  which  unites  all  Britons 
throughout  the  world  under  one  king.  It  is 
divided  into  four  quarters,  the  first  and  fourth 
representing  England,  the  second  Scotland,  and 
the  third  Ireland.  The  English  arms  in  the 
first  and  fourth  quarters  are  three  gold  lions 
on  a  red  field;  -the  Scotch  arms  are  a  single 
lion,  in  a  heavy  frame,  in  red  on  a  gold  field; 
the  Irish  quarter  shows  a  golden,  winged  harp 
on  a  blue  field. 

The  royal  standard  is  the  personal  flag  of 
the  sovereign,  and  it  should  be  displayed  only 
"when  the  sovereign  is  actually  present,  or 
when  any  member  of  the  royal  family  is  pres- 
ent representing  the  sovereign."  It  should 
never  be  used  for  street  decorations,  but  it  is 
customary  to  fly  it  on  the  sovereign's  birth- 
day and  on  the  days  of  his  accession  and  cor- 
onation. 
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Colonial  Flags.  The  Union  Jack  is  the 
proper  flag  to  fly  on  the  Parliament  and  legia- 
lative  buildings  of  British  dominions.  It  is 
also  the  proper  flag  for  schools.  The  Domin- 
ion of  Canada,  the  Commonwealth  of  Aus- 
tralia, New  Zealand,  and  the  Union  of  South 
Africa  all  have  a  epeeial  nationsi  flag,  which 
is  the  red  or  blue  ensign  with   the   proper 
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"ahall  wear  a  red  ensign  free  from  any  badKe  or 
distinctive  mark  ....  Colonial  merchant 
vessels  shall  wear  the  red  ensign  as  above.  eicq>t 
those  of  Canada,   Australia,  Now  Zealand  and 


colonial  arms  m  the  fly.  The  Canadian  flag, 
therefore,  is  the  red  ensign  with  the  Canadian 
coat-of-arms  displayed  in  the  center  of  the 
fly.  The  red  ensign  is  used  at  the  opening 
and  closing  of  Parliament  and  on  national 
occasions  of  any  sort.  As  in  Great  Britain, 
the  blue  ensign  is  used  only  on  government 
vessels,  except  that  the  Indian  Marine  flies  the 
blue  ensign  with  the  Star  of  India  in  the  fly. 
All  other  ships  and  vessels  belonging  to  His 
Majesty's  subjects — 


South  Africa,  which  may  by  Admiralty  n 
wear  the  red  ensign  with  the  badge  [that  Ik.  the 
cpat-of-arms]  of  the  colony  In  the  rly  theraof. 
Any  colonial  merchant  vessel  may.  howevpr.  carry 
a  distinguishing  Hag  with  the  badge  oC  the  colony 
thereon,  in  addition  to  the  red  ensign." 


Flags  of  European  Countries 


The  national  flags  of  the  principal  European 
countries  are  shown  on  the  accompanying 
color  plate,  The  Fu^gb  op  Europe.  It  is  not 
necessary,  therefore,  to  give  more  than  a  few 
words  of  explanation  to  each  flag.  In  every 
case  the  flag  shown  is  the  national  flag,  and 
is  that  used  by  the  merchant  marine.  Tlie 
navies  and  the  rulers  of  these  countries  have 
special  flags  wiiich  need  not  be  described  here. 
AnstrlB- Hungary.  The  Austrian  flaR  has 
three  broad  horiiontal  bars,  one  white  between 
two  ted;  the  Hungarian  flag  has  the  same 
design  but  the  colors  are  red,  white  and  green. 
For  this  reason  the  lower  bar  of  the  Austro- 
Hungarian  ensign  is  half  red  and  half  green. 
The  arms  on  the  flag  arc  those  of  Austria,  at 
the  left,  and  Hungary,  at  the  right. 

This  is  one  of  the  many  nation-s 

tricolored  flag,  the  black,  yellow 

cient  colors  of  the  prin- 

With  the  royal  uruw  in 

'golden  lion  on  a  black  shield — 

the  royal  standard. 


Belfium.     This 
■jWg^l^tricc 


Denmark.  The  Danish  flag  is  the  oldest 
now  in  use.  The  story  goes  that  in  1219  the 
great  king  Waldemar  II  was  treacherously 
attacked  in  his  camp,  and  his  own  life  and 
bis  army  were  only  saved  by  a  miracle.  At  a 
critical  moment  the  king  saw  descending  from 
Heaven  a  red  banner  with  a  white  cross  on  it. 
With  this  flag  at  their  head  the  Danes  fought 
on  to  victory,  and  it  has  ever  since  been  the 
emblem  of  Denmark. 

France.  The  French  flag  dates  from  17S9, 
the  year  of  the  French  Revolution.  The  tri- 
colour, as  it  is  popularly  called,  combines  blue 
and  red,  the  colors  of  the  city  of  Paris,  with 
the  white  of  the  royal  house  of  Bourbon.  The 
addition  of  the  white  was  the  suggestion  of  the 
Marquis  de  Lafayette,  gratefully  remembered 
for  his  part  in  the  Ameriran  Revolution. 

Germany.  The  German  flag,  three  hori- 
lontal  bars  of  black,  white  and  red,  dates  from 
the  formation  of  the  North  German  Confedera- 
tion in  1S67,  and  remained  unchanged  on  the 
foundation  of  the  German  Empire  in  ISJl.    It 
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combines  black  and  white,  the  colors  of 
Prussia,  with  red  and  white,  the  colors  of 
the  Hanseatic  League. 

Greece.  The  colors  of  the  Greek  flag,  blue 
and  white,  were  adopted  in  1833  in  compli- 
ment to  Otto  of  Bavaria,  who  became  the 
first  king  of  modem  Greece.  His  arms  were 
light  blue  and  white,  but  after  he  was  deposed 
in  1862  the  Greek  flag  became  dark  blue  and 
white,  the  present  colors.  The  canton  or  union 
of  the  flag  bears  a  Greek  cross  in  white  on 
a  blue  ground,  this  being  the  royal  standard. 

Italy.  The  flag  of  Italy — ^vertical  bars  of 
green,  white  and  red — was  designed  by  Napo- 
leon I,  his  idea  being  to  give  the  kingdom  of 
Italy,  which  he  created,  a  flag  of  its  own,  but 
at  the  same  time  to  indicate  its  source  by  its 
close  resemblance  to  the  flag  of  France.  In 
1848  this  flag  was  accepted  by  King  Victor 
Emmanuel  II  of  Sardinia,  who  added  to  it 
the  arms  of  his  family,  the  House  of  Savoy. 
When  he  became  king  of  United  Italy  the 
flag  was  retained.  It  is  exactly  like  the  flag 
of  Mexico,  except  for  the  addition  of  the 
arms  of  Savoy. 

The  Netherlands.  When  Holland  became 
independent  in  1579  it  adopted  as  its  flag  the 
colors  of  William  of  Orange — orange,  white  and 
blue,  and  in  1599  it  was  officially  decided  that 
the  flag  should  be  composed  of  three  stripes 
of  equal  width.  Just  when  or  why  the  orange 
was  changed  to  red  is  not  known — one  histo- 
rian says  the  change  was  probably  due  to  the 
"indefiniteness  of  the  orange  and  its  liability 
to  fade  in  the  salt  sea  air."  It  is  certain  that 
by  1643  the  Dutch  flag  had  assumed  the  famil- 
iar form  shown  in  the  color  plate. 

Portugal.  Although  a  republic  since  1910, 
Portugal  has  kept  the  flag  of  the  monarchy, 
with  the  royal  arms.  The  arms  were  devised 
by  King  Alphonso  I  in  1139,  to  commemorate 
the  victories  over  the  Moors  by  which  Portu- 
gal won  independence.  On  a  silver  shield  are 
five  small  blue  shields  arranged  in  the  form 
of  a  cross,  and  each  blue  shield  bears  five 
silver  spots.  The  five  blue  shields  represent 
five  Moorish  princes  whom  Alphonso  defeated, 
and  the  five  spots  arc  the  five  wounds  of  Christ, 
who  gave  Alphonso  strength  to  conquer.  A  red 
border,  with  seven  golden  castles,  was  added 
in  1252  after  King  Alphonso  III  married  a 
princess  of  Castile.  On  the  national  flag  the 
arms  are  placed  in  an  armillary  circle  of  gold; 
this  circle,  added  in  honor  of  Prince  Henry 
the  Navigator,  represents  the  relative  posi- 
tions of  the  principal  celestial  sphere.    The  fly 


of  the  flag  is  red,  the  national  color,  while  the 
band  of  green  is  also  in  honor  of  Prince  Henry. 

Russia.  The  imperial  standard  of  Russia, 
the  double-headed  eagle,  dates  from  1472,  when 
Ivan  the  Great  married  the  niece  of  Con- 
stantine  Palaeologus  and  assumed  the  arms 
of  the  Eastern  Empire.  When  Peter  the  Great 
began  to  create  a  Russian  navy  and  mercan- 
tile marine  he  wanted  a  flag  for  his  ships.  He 
did  the  most  natural  thing  under  the  cir- 
cumstances; he  adopted  the  colors  of  the 
Dutch,  who  had  taught  him  how  to  build  ships. 
Peter  reversed  the  order  of  the  bars,  making 
them  blue,  white  and  red,  but  some  later 
expert,  realizing  that  a  flag  reversed  was  a 
sign  of  distress,  again  changed  the  flag  to  its 
present  form. 

The  present  Russian  flag,  reversed,  was 
adopted  by  Serbia  as  its  own  emblem  to  com- 
memorate Russia's  aid  in  winning  independence 
for  its  fellow-Slavs.  Montenegro's  flag  is  the 
same  as  Serbia's  except  for  the  initials  H.  I. 
surmounted  by  a  crown. 

Spain.  The  -flag  of  Spain  combines  yellow, 
the  color  of  Aragon,  with  red,  the  color  of 
Castile.  The  flag  of  the  royal  navy  has  a 
broad  yellow  band  enclosed  by  a  narrower 
red  band  at  top  and  bottom;  on  the  yellow 
band  and  near  the  flagstaff  are  the  arms  of 
Leon  impaled  on  those  of  Castile. 

Switzerland.  The  Swiss  flag  is  red  with  a 
white  cross  in  the  center,  the  flag  of  the  medi- 
eval Crusaders.  An  early  Swiss  chronicler,  after 
giving  a  list  of  the  Swiss  forces  leaving  Berne 
in  1339  to  march  against  an  alliance  of  the 
nobles,  fells  why  the  flag  was  chosen:  "All 
were  distinguished  by  the  sign  of  the  Holy 
Cross,  a  white  cross  on  a  red  shield,  for  the 
reason  that  the  freeing  of  the  nation  was  for 
them  a  cause  as  sacred  as  the  deliverance  of 
the  Holy  Places."  The  Swiss  flag,  with  the 
colors  reversed,  is  the  familiar  Red  Cross. 

Turkey.  The  origin  of  the  Turkish  flag 
is  veiled  in  legend,  but  according  to  the  story 
generally  accepted  is  as  follows.  Philip  of 
Macedon,  father  of  Alexander  the  Great,  was 
besieging  Byzantium  in  339  b.  c.  He  was 
meeting  with  no  success,  but  as  a  last  resort 
attempted  at  night  to  undermine  the  walls. 
On  the  appointed  night,  however,  the  crescent 
moon  shone  so  brightly  that  the  defenders 
saw  the  attackers  in  time  and  saved  the  city. 
In  gratitude  to  Diana  the  crescent  was  adopted 
as  the  city's  emblem.  When  the  Turks  cap- 
tured the  city  in  1453  they  promptly  appro- 
priated the  crescent  and  henceforth  put  it  on 
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the  plain  red  flags  which  they  carried.  How- 
ever this  may  be,  the  crescent  is  certainly 
Byzantine  in  its  origin,  whereas  the  star's 
meaning  is  unknown.  According  to  one  account 


it  was  a  part  of  the  arms  of  Richard  I  of  Eng- 
land and  stood  for  the  star  of  Bethlehem; 
according  to  others  it  is  Al  Tarek,  the  star 
of  piercing  brightness  mentioned  in  the  Koran. 


Flags  of  Central  and  South  America 


Unlike  the  flags  of  other  parts  of  the  world, 
those  of  the  Central  and  South  American 
countries  are  mostly  without  historical  or 
legendary  background.  Some  of  them  were 
frankly  copied  from  the  United  States  or  Euro- 
pean flags,  and  others  seem  to  have  been 
chosen  because  somebody  in  authority  thought 
they  were  pretty.  Chile,  Cuba  and  Panama 
show  the  influence  of  the  United  States  flag,  . 
and  Salvador  has  an  obvious  copy.  Paraguay 
simply  adopted  the  Dutch  colors,  to  which  it 
added  a  distinctive  badge.  Many  of  the  flags, 
however,  including  those  of  Argentina,  Bolivia, 
Guatemala,  Honduras  and  Peru,  have  no  dis- 
tinction; they  seem  to  be  the  national  colors 
for  no  particular  reason. 

Brazil.  This  country's  flag. is  an  exception 
to  the  rule  for  Central  and  South  America. 
The  lozenge-shaped  mass  of  yellow  is  unique, 
and  it  is  one  of  the  few  flags  to  show  a  motto. 
On  the  band  encircling  the  sphere  are  the  words 
Ordem  e  progresso,  meaning  order  and  progress. 

Costa  Rica.    The  blue,  white  and  red  of  this 


little  country's  flag  seem  to  be  taken  from 
the  colors  of  the  United  States,  but  the 
arrangement  of  the  stripes,  with  a  broad  band 
of  red  in  the  center,  is  unusual. 

Dominican  Republic.  This  flag,  of  red, 
white  and  blue,  is  of  an  unusual  design.  A 
white  cross  of  Saint  George  divides  the  fleld 
into  four  cantons,  the  first  and  fourth  being 
blue,  the  second  and  third,  red. 

Mexico.  The  Mexican  flag  has  three'  ver- 
tical bars,  green,  white  and  red.  It  is  exactly 
like  the  Italian  flag,  except  that  the  latter 
bears  the  arms  of  the  House  of  Savoy  in  the 
center  of  the  white  stripe.  Mexico  adopted 
the  Italian  flag  because  it  looked  pretty,  in 
spite  of  Italy's  protests.  When  Mexico  refused 
to  abandon  its  new  colors,  the  Italians  changed 
their  flag  by  adding  the  royal  arms. 

Uruguay.  Uruguay's  flag  is  like  that  of 
Greece,  except  that  the  order  of  the  bars  in  the 
field  is  reversed,  and  the  canton  shows  a  sun 
"in  splendor,"  whereas  the  Greek  canton  bears 
a  white  Greek  cross  on  a  blue  ground. 


Flags  of  Asia 


China.  Until  1012  the  Chinese  flag  bore  a 
silver  dragon  on  a  yellow  or  golden  field.  With 
the  formation  of  the  republic,  however,  this 
flsymbol  of  the  ancient  monarchy  was  abolished 
and  a  new  flag  adopted.  It  consists  of  five 
broad  horizontal  bands  of  color,  in  order  from 
top  to  bottom,  crimson,  yellow,  blue,  white 
and  black.  These  colors  symbolize  the  five 
races  or  five  divisions  of  the  republic:  crimson 
is  for  the  Chinese  proper;  yellow,  for  the  Man- 
ohurians;  blue,  for  the  Mongolians;  white,  for 
the  Tibetans;  and  black,  for  the  Moham- 
medans (Turkestan).  This  is  the  national  flag, 
and  18  also  used  by  the  merchant  marine. 

Japan.  The  Japanese  flags  in  their  present 
fonn  date  only  from  1897,  but  the  designs, 
with  only  a  little  change,  have  been  used  for 
flanturiea.  Appropriately  enough  this  "land  of 
naing  sun"  uses  a  representation  of  the  sun 
flag.  The  merchant  flag  shows  only  a 
on  a  white  field,  but  on  the  imperial 
broad  bands  of  red,  like  rays  of 
"^Hte  from  the  central  disk.    The 


imperial  standard,  a  conventionalized  golden 
chrysanthemum  on  a  red  field,  is  almost  equally 
well  known. 

Slam.  The  "land  of  the  white  elephant" 
this  country  is  called,  and  the  national  flag 
displays  a  white  elephant  in  the  center  of 
a  plain  red  field.  The  royal  standard  is  the 
same  except  that  the  elephant  wears  his  harness 
and  trappings  and  is  landing  on  a  platform, 
and  in  the  upper  comer,  next  to  the  hoist, 
is  an  anchor  and  wheel.  (For  the  legend  of 
the  white  elephant,  and  the  veneration  in  which 
it  is  held,  see  Siam.) 

Persia.  The  flag  of  Persia  is  a  "symphony 
in  color,"  with  its  equal  horizontal  bars  of 
green,  white  and  pink.  On  the  standard  the 
green  and  pink  bands  are  narrowed  into  bor- 
ders, and  on  the  wide,  white  central  field  is 
displayed  a  lion  holding  a  sword.  Above  its 
back  shows  a  blazing  sun.  b.m.w. 

Consult  Campbell's  Our  Flag,  or  The  Evolution 
of  the  Stars  and  Stripes;  Gordon's  The  Flags  of 
the  World. 
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FLAGEOLET,  fiajolet',  a.  small  wind  instru- 
ment, formerly  used  Id  orchestraB.  Its  aoiind 
ia  regulated  by  six  holes,  besides  one  each  at 
the  bottom,  mouthpiece  and  behind  the  neck. 
Ita  compass  is  two  octaves.  The  quality  of  its 
tone  is  shrill,  but  softer  than  that  of  the  pic- 
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n  Life,  and  when  fifteen  bis 
i  bringing  him  an  income  of  about 
:  then  he  has  contributed 
regularly  to  many  of  the  leading  magazines  and 
has  illustrated  several  works  of  fiction.  Not- 
able among  his  own  publications  are  Yankee 
Girts  Abroad,  Ail  in  Ike  Same  Boat,  If— A 
Guide  lo  Bad  Manners,  Why  They  Married, 
The  Adventurei  o/  KUty  Cobb  and  A  Book  ol 
Tomjooiery. 

FLAG  OF  TKUCK,  a  flag,  or  any  white 
material,  hoisted  by  one  of  two  warring  parties 
to  indicate  a  desire  to  communicate  with  the 
other.  By  international  law  and  custom  a.  flag 
of  truce  is  granted  certain  privileges,  but  the 
general  impression  that  ail  hostilities  must 
necessarily  cease  as  soon  as  a  white  flag  is 
hoisted  is  wrong.  Once  acknowledged  or  ac- 
cepted by  the  enemy,  however,  such  a  flag 
assumes  a  sacred  character,  and  the  person 
carrying  it  and  bearing  messages  must  not  be 
harmed.  Any  attempt  to  take  advantage  of 
the  use  of  a  flag  of  truce  for  obtaining  infor- 
mation is  punishable  by  the  sternest  measures. 
Firing  on  a  white  flag  after  there  has  been  an 
expression  of  willingness  to  "parley,"  or  com- 
municate, is  regarded  as  treacherous.  The 
same  applies  to  the  act  of  firing  on  the  enemy 


1  FLAKE 

while  claiming  the  protection  afforded  by  a  flag 
of  truce. 

The  hoiatii^  of  a  white  flag  by  a  body  of 
troops  or  garrison  hard  pressed  doea  not  imply 
instant  surrender,  but  a  desire  to  discuss  terms 
for  such  surrender. 

FLAIL,  ftayl,  a  hand  implement  in  early 
daya  in  use  on  the  farm  to  thresh  any  kind  of 
grain.  The  flail  consiated  of  a  short,  thick 
club  attached  by  a  leather  thong  to  a  long 
wooden  handle  in  such  a  way  that  it  could 
swing  easily.  The  threshing 
machine  haa  taken  the  place 
of  this  primitive  impler 
all     advanced 

though  the  flail  ia  yet  employed  ^ 
by  some  Asiatics  and  Africans. 
In  the  Middle  Ages  the  flail, 
made    much 
stronger  and  fur- 
nished with  iron 
spikes,  was  used   - 
as   a   weapon   of    ' 
waj^are.     It   was 
one  of  the  earliest  ^HE  FLAIL 

of  the  world's  weapons  to  be  retained  in  the 
hand  during  combat. 

FLAKE,  the  outward  and  visible  sign  of 
burning  gas  or  vapor.  When  a  candle  bums  it 
is  not  the  solid  wax  that  ignites,  but  the  melted 
wax  which  has  been  drawn  up  to  the  top  of 
the  wick  and  there  vaporiied.  A  similar  thing 
happens  when  we  get  flame  from  other  solids 
or  liquids. 

Flame  is  always  accompanied  by  heat,  and 
generally  by  a  bright  flare  of  light.  It  is  a 
mistake,  however,  to  suppose  that  a  substance 
is  not  properly  a  flame  unless  strongly  lumin- 
ous, for  some  gases  bum  with  very  little  light. 
Hydn^en,  for  example,  which  bums  at  an 
extremely  high  temperature,  has  a  very  faint 
blue  flame,  almost  invisible. 

Wliat  Causes  Flame.  Flame  ia  the  result  of 
the  combustion  that  occurs  when  the  solid 
particles  of  the  gas— generally  atoms  of  car- 
bon— come  into  contact  with  particles  of  oxy- 
gen in  the  air  (see  Combustion).  Without 
.  oxygen  there  can  be  no  flame.  If  we  exclude 
air  from  a  fire  it  will  not  bum;  and  if  a 
lighted  candle  is  placed  in  a  bottle  filled  with 
"bad  air"  breathed  out  of  the  human  lungs 
its  flame  will  be  extinguished  almost  imme- 
diately, because  the  oxygen  in  the  air  was  used 
up  before  exhalation. 

Ita  Triple  Structure.  If  we  take  the  flame 
of  a  candle  or  a  gaa-jet  as  a  type  and  observe  it 
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closely,  we  notice  three  distinct  parts.  First, 
there  is  the  dark  central  cone  (a)  around  the 
wick  (see  illustration),  composed  of  gas  or  vapor 
that  is  not  burning  and  cannot 
bum  because  entirely  shielded 
from  the  air  and  not  yet  at  a  high 
enough  temperature.  The  tech- 
nical name  for  this  inner  portion 
is  the  area  of  no  combustion. 
Surrounding  this  inner  cone  is  a 
bright  white  envelope  (6)  called 
the  area  of  partial  comhicstion. 
This  section  of  the  flame  is  made 
up  of  carbon  particles,  freed  from 
the  gas  by  the  high  temperature 
and  raised  to  white  heat  so  that  FLAME 
they  give  forth  a  bright  radiance.  Ex  pi  ana- 
It  is  this  part,  generally  consid-  ii°''t^t-^" 
ered  the  true  flame,  that  is  re-  ter. 
sponsible  for  almost  all  the  light.  The  yellow- 
ish outer  envelope  (c)  is  known  as  the  area 
of  complete  combiLstion,  for  here  there  is  a 
plentiful  supply  of  the  oxygen  needed  for  the 
combustion  process.  While  this  is  the  very 
hottest  part  of  the  flame,  it  gives  almost  no 
light,  because  as  fast  as  the  carbon  atoms 
ascend  into  it  they  are  consumed  and  changed 
into  carbon  dioxide  and  invisible  water  vapor. 
What  Makes  a  Flame  Hot.  The  heat  of  a 
flame  depends  upon  the  rapidity  and  com- 
pleteness of  combustion,  and  it  is  oxygen  that 
is  essential  for  combustion.  It  follows,  then, 
that  if  an  extra  supply  of  air  can  be  mixed 
with  the  gas  before  it  reaches  the  point  where 
it  is  to  be  burned,  more  intense  heat  will  result. 
That  is  why  a  blacksmith  uses  a  bellows  on 
his  forge  fire ;  why  fireplaces  and  furnaces  have 
draft-making  chinmeys;  why  the  gas  range 
and  the  Bunsen  burner  of  the  laboratory — 
both  devices  for  supplying  strong  heat — are 
made  with  openings  to  admit  air  (see  Bunsen 
Burner).  Looking  closely  at  the  kitchen  gas- 
stove,  we  find  that  the  gas  is  blown  from  a 
little  nozzle  into  a  rather  large  pipe.  There 
are  air  openings  back  of  the  gas  nozzle,  and 
what  is  consumed  in  the  burner  is  therefore 
a  mixture  of  gas  and  air. 

Why  a  Flame  Smokes.  Smoke  results  from 
imperfect  combustion;  in  other  words,  if  there 
is  not  enough  oxygen  to  feed  it  properly  the 
flame  will  smoke.  When  the  blacksmith  is 
not  using  his  fire  it  bums  low,  smoldering  and 
smoking;  when  he  needs  it  he  applies  the 
bellows,  the  flames  leap  up,  the  smoke  dis- 
rs,  and  the  fire  gives  forth  the  strong 
^e   requires   for  his   purposes.     In  the 


modem  oil  lamp  the  glass  chimney,  resting 
upon  a  perforated  bottom,  permits  a  good 
circulation  of  air  about  the  flame.  If  these 
perforations  are  allowed  to  become  clogged 
with  dirt  or  oil,  a  smoky  flame  and  a  poor 
light  will  result. 

What  Makes  a  Flame  Luminous.  The 
brightness  of  a  flame,  as  is  evident  from  the 
explanation  of  its  structure,  depends  upon  the 
number  of  solid  particles  suspended  in  it, 
throwing  off  light  as  they  become  highly 
heated.  When  gas  manufacturers  want  to  give 
additional  brilliance  to  illuminating  gas,  they 
"enrich"  it  by  the  artificial  introduction  of 
other  carbon  gases.  The  luminosity  of  a  flame 
is  also  affected  by  temperature.  If  the  gas  and 
the  air  are  heated  before  being  admitted  to 
the  burner,  the  flame  will  be  correspondingly 
brighter. 

Why  Flame  Ascends.  A  flame  always 
ascends,  not  only  because  it  is  the  natural 
tendency  of  hot  gas  and  air  to  rise  because  of 
its  lightness,  but  also  because  the  flame  creates 
its  own  draft.  Immediately  over  it  is  a  col- 
umn of  heated  air;  as  this  air  rises,  the  cold 
air  rushes  in  from  all  around  to  take  its  place. 
This  is  heated  in  turn,  and  there  results  a  con- 
tinuous flow  of  air  to  the  flame  and  around 
it,  creating  a  little  wind  or  air  current  that 
blows  the  flame  upward.  If  for  any  reason  we 
want  to  send  the  flame  in  some  other  direction, 
we  must  supply  an  artificial  draft.  l.m.b. 

FLAMEN,  fla'men,  in  the  ancient  Roman 
religion  the  name  applied  to  a  sacrificial  priest 
who  was  consecrated  to  the  service  of  some 
special  divinity.  Originally,  there  were  three: 
Flamen  Dialis,  priest  of  Jupiter,  Flamen  Mat- 
tialis,  priest  of  Mars,  and  Flamen  QuirinaHa, 
priest  of  Romulus.  These  constituted  the 
Majorca,  and  were  always  chosen  from  the 
patrician  class;  later  twelve  were  appointed 
from  the  plebeians,  and  these  were  called  the 
Minor es.  The  flamines  held  office  for  life,  but 
were  subject  to  removal  for  neglect  of  duty. 
They  were  prohibited  from  leaving  the  city, 
from  mounting  or  touching  a  horse,  from  touch- 
ing a  dead  body  and  from  numerous  other  acts 
which  were  supposed  to  contaminate  them. 

FLAMINGO,  flaming' go,  an  odd-looking, 
beautifully-colored,  webb-footed  water  bird. 
With  its  gooselike  body,  long  legs  and  long, 
slender  neck,  it  stands  from  five  to  six  feet 
.  high.  The  bill  is  big,  naked  and  bent  abmptly 
down,  as  if  broken  in  the  middle.  The  plum- 
age, for  which  it  has  been  sought  and  from 
which  it  takes  its  name,  is  usually  deep  ver- 
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milion,  like  a  flame;  however,  it  may  be  li^t 
red,  pink  or  white,  set  off  by  black  wing  quilla. 
A  flock  of  flamingos  in  a  marsh  or  on  a  river 
bank,  or  migrating  in  V-ehaped  flight,  is  a 
delight  to  the  eyes.  Several  different  species 
are  found  in  Mediterranean  and  tropical  coun- 
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tries,  and  they  were  oi 
Southern  United  States;  but  hunters  for  plum- 
age have  ao  decreased  their  number  that  they 
are  rarely  seen  north  of  Central  America. 

In  feeding  the  flamingo  buries  its  bill,  top 
downward,  in  the  water,  then  sways  its  head 
from  side  to  side,  causing  currents  of  water 
to  psB9  through  the  bill,  where  fine  homy  pro- 
jections strain  out  the  seeds  and  small  water 
animals  that  are  stirred  up  from  the  bottom 
by  the  bird's  feet.  The  nest  is  really  a  mound 
of  mud  built  high  enough  only  to  keep  the 
eggs  out  of  the  water,  and  on  this  the  mother 
bird  sits  with  legs  folded  beneath  her.  The 
early  Romans  regarded  flamingo  tongues  as  a 
desirable  delicacy,  and  these  shared  with  pea- 
cocks' tongues  the  place  of  honor  at  the  grossly- 
extravagant  feasts  of  royal  and  princely  houses. 

PLAMMAMON,  fiaTnahreohN',  Camili£ 
(1842-  ),  a  French  astronomer  and  writer  of 
scientific  books.  Some  of  his  statements  look 
so  far  into  Ihe  future  as  to  seem  in  part  fanci- 
ful. He  was  bom  at  Mootigny-le-Roi,  and 
studied  at  the  Paris  Obsen-atory  and  later  at 
the  Bureau  des  Longiludei.  In  IS68  he  began 
a  series  of  balloon  ascensions  for  the  purpose 
of  studying  the  heavens.  In  1887  he  founded 
the  French  Astronomical  Society.  He  is  fa- 
mous for  his  original  researches  in  astronomy, 
but  is  still  better  known  for  his  excellent  and 


13  FLANDKItS 

accurate  han(U>ooks,  many  of  irtiich  have  been 
trans]Bt«d  into  English,  including  The  Un- 
known and  Psychic  Problemt;  Marvels  of  the 
Htaveru;  Urania;  Lumen  and  others. 

FLAIfDBKS,  fiaa'den,  the  old  name  of  a 
portion  of  Europe  including  at  one  time  the 
provinces  of  East  and  West  Flanders  in  Bel- 
gium, part  of  the  Dutch  province  of  Zealand 
and  the  French  department  of  Le  Nord.  Philip 
the  Bold,  king  of  France,  appointed  his  son-in- 
law  Baldwin  to  ruic  over  this  territory,  with 
the  title  of  count,  early  in  the  ninth  century. 
Baldwin  imported  into  the  country  great  num- 
bers of  skilled  makers  of  woolen  goods  and 
started  the  commercial  progress  of  both  Flan- 
ders and  surrounding  territories.  Though  at 
one  time  the  counts  of  Flanders  were  more 
powerful  than  the  French  kings,  the  French 
on  the  south  and  the  Dutch  on  the  north 
gradually  encroached  on  and  lessened  these 
dominions.  On  the  death  in  1477  of  Charles 
the  Bald,  who,  by  marriage,  had  united  Flanders 
with  his  own  duchy  of  Burgimdy,  the  Austrian 
house  of  Hapsburg  became  rulers  of  Flanders. 

In  Napoleonic  times  Flanders  was  incorpo- 
rated with  the  French  Empire,  and  by  the  Con- 
gress of  Vienna  was  united  to  Belgium  and 
Holland,  forming  the  kingdom  of  the  Nether- 
lands. Between  1830  and  1832  Belgium  gained 
its  independence,  retaining  the  present  prov- 
inces of  East  and  West  Flanders.  East  Flan- 
ders has  an  area  of  1,158  square  miles,  and 
is  one  of  the  most  thoroughly  cultivated  prov- 
inces of  Europe.  The  capital  is  Ghent,  a 
noted  manufacturing  center.  West  Flanders, 
the  capital  of  which  is  Bruges,  has  an  area 
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of  1,249  square  miles.  During  the  War  of 
the  Nations  both  these  provinces  were  over- 
run and  occupied  by  the  German  armies.  See 
Beloium  ;  War  or  the  Nations. 
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FLANNEL,  flan' el,  a  woolen  material,  soft 
and  yielding  in  texture,  varying  in  weight  and 
quality,  made  from  loosely- woven  yam.  Ita 
origin  is  uncertain,  but  is  assigned  to  Wales^ 
where  the  fabric  was  manufactured  as  early 
as  the  sixteenth  century.  In  modem  times  so 
many  materials  come  under  the  term  flannel 
that  the  word  can  hardly  be  considered  as 
having  an  individual  meaning.  The  flannel 
trade  has  suffered  severe  competition  by  the 
great  increase  in  the  number  of  imitations, 
but  there  is  always  a  ready  demand  for  the 
genuine  article,  as  experience  has  confirmed 
its  hygienic  value  for  undergarments  and  bed- 
coverings. 

FLATFISH,  a  name  given  various  fishes, 
chiefly  of  salt  waters,  which  have  flattened 
bodies,  with  both  eyes  on  one  side  of  the 
head,  and  which  swim  on  their  sides.  Some 
of  the  most  important  food  fish,  such  as  the 
flounder,  turbot,  halibut  and  sole,  are  flatfish. 
When  these  fish  are  first  hatched,  they  are 
like  all  other  fish,  with  eyes  placed  on  both 
sides  of  the  head.  They  soon  begin  to  flatten, 
however,  one  eye  moves  over  close  to  the 
other,  the  mouth  becomes  twisted,  and  the 
blind  side,  which  is  kept  downward,  loses  its 
color.  See  each  fish  named,  in  its  place  in 
these  volumes. 

FLAT 'HEADS,  the  popular  name  for  the 
small  civilized  tribe  of  Salish  Indians,  now  liv- 
ing on  a  reser\'ation  in  Montana. 

Originally  the  Salish  were  one  of  the  most 
powerful  of  all  the  Western  tribes,  possessing 
great  hunting-grounds  on  Flathead  Lake  and 
in  Flathead  Valley,  Montana.  They  were 
courageous  in  war,  honorable  in  all  their  deal- 
ings with  white  traders,  and  generally  distin- 
guished for  their  superiority  over  other  tribes. 
None  other  of  the  Indian  missions  proved  so 
successful  as  the  Flathead  mission,  established 
in  1841  by  a  Jesuit  priest,  Father  de  Smet. 

The  name  Flathead  seems  a  curious  contra- 
diction, for  the  Salish  were  one  of  the  few 
tribes  that  did  not  follow  the  old  Indian  cus- 
tom of  artificially  deforming  the  head.  This 
primitive  practice  has  now  died  out,  but  in 
the  early  days  it  was  common  among  the  tribes 
living  along  the  Columbia  River  and  on  the 
Pacific  coast,  such  as  the  Choctaw,  Catawba, 
Natchez,  Chinook,  and  others,  to  whom  the 
term  flathead  was  very  properly  applied. 
Among  the  Chinooks,  indeed,  a  naturally- 
formed  skull  was  considered  a  mark  of  dis- 
and  fit  only  for  slaves.  The  flattening 
one  in  babyhood  by  making  the  cradle 


with  a  projecting  head-board  of  wicker  which, 
pressing  down  upon  the  infant's  head,  pre- 
vented natural  growth  and  resulted  in  a  peaked 
skull.  It  is  likely  that  the  name  Flatheads  was 
given  to  the  Salish  by  their  western  neighbors 
in  contempt  and  because  they  looked  upon 
their  own  deformed  heads  as  pointed  rather 
than  flattened.    See  Indians,  American. 

FLATTERY,  flai'eri,  a  cape  at  the  southern 
entrance  to  the  Strait  of  Juan  de  Fuca,  in  the 
state  of  Washington.  It  is  the  extreme  west- 
em  point  of  the  United  States,  exclusive  of 
Alaska.  The  name  was  conferred  on  this  point 
by  Captain  James  Cook,  who  stated  that  he 
was  flattered  by  the  false  hope  of  finding  a 
safe  harbor  there.  There  is  a  lighthouse  half 
a  mile  northwest  of  the  cape,  on  Tatoosh 
Island. 

FLAVELLE,  flavel',  Joseph  Wesley  (185S- 
),  a  Canadian  merchant  and  philanthropist, 
noted  no  less  for  his  active  and  generous  in- 
terest in  many  good  causes  than  for  his  success 
in  business.  He  was  bom  near  Peterborough, 
Ontario,  and  attended  the  public  schools  of 
that  city,  but  after  1887  made  his  home  in 
Toronto.  His  business  interests  are  varied; 
he  is  president  of  a  firm  of  pork-packers,  and 
is  an  officer  in  several  banks,  a  tmst  company 
and  several  large  industrial  firms.  He  en- 
dowed a  professorship  of  Hebrew  in  Victoria 
University  and  a  traveling  fellowship  in  the 
classics  in  the  University  of  Toronto,  and  is  a 
governor  of  the  latter.  He  has  also  been 
active  in  the  management  of  the  Toronto 
General  Hospital  and  the  General  Board  of 
Missions  of  the  Methodist  Church.  In  1915 
he  was  appointed  chairman  of  the  Imperial 
Munitions  Board,  a  position  corresponding  to 
that  of  Minister  of  Munitions  in  Great  Britain, 
but  not  a  Cabinet  oflice.  The  concentration 
in  his  hands  of  the  executive  and  administra- 
tive duties  regarding  the  supply  of  munitions 
was  widely  approved.  In  1915  Flavelle  was 
appointed  a  member  of  the  national  commis- 
sion to  inquire  into  agriculture,  immigration, 
transportation  and  marketing  of  food  products, 
with  a  view  particularly  to  stimulating  produc- 
tion in  Canada  to  meet  new  conditions  caused 
by  the  war.  g.h.l. 

FLAX,  flake,  one  of  the  most  useful  plants 
known  to  man,  cultivated  for  its  long,  silky 
fiber,  from  which  linen  thread  and  cloth  are 
made,  and  for  its  seed,  which  yields  a  valuable 
oil.  The  products  of  the  flax  fiber  are  found 
in  wonderful  variety,  and  include  rare  and 
delicate  laces,  shirtings  and  toweling,  handker- 
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chiefs  and  tablecloths,  twines,  sailcloth,  rope 
and  cordage.  From  the  seeds  linseed  oil  is 
obtained ;  this  is  used  in  mixing  paints  and  var- 
nishes, in  making  linoleum 
and  oilcloth  and  for  me- 
dicinal purposes.  Linseed 
meal,  which  is  manufac- 
tured from  what  is  left  of 
the  seeds  after  the  oil  is 
pressed  out,  is  an  excellent 
food  for  farm  animals. 

This  valuable  plant  has 
been  cultivated   from   th< 
earliest  historic  period. 
Mummies  over  4,000  years 
old,  wrapped  in  linen  cloth, 
have  been  found  in  Egyp- 
tian   tombs,    and    flax    is 
mentioned  in  the  book  of 
Exodus  as  one  of  the  prod- 
ucts of  the  country  when 
it  was  ruled  by  the  Pha- 
raohs.     Egypt    still    pro-  i^n 
duces    large    quantities    of  Wii 
flax,  and  the  plant  has  also                FLAX 
an  extensive  growth  in  In-        Stalk  and  Oower. 
dia,   Argentina,   Uruguay,   the   United   States, 
Canada,    Russia,"   Austria-Hungary,    Belgium, 
France,  Holland,  Rumania  and  Italy. 

The  so-called  New  Zealand  flax,  which  is  of 
economic  importance  in  New  2jealand  and  has 
been  introduced  into  California  for  its  fiber 
and  into  Europe  as  a  decorative  plant,  is, 
strictly-speaking,  not  flax  at  all.  Its  correct 
name  is  phormium.  Its  leaves  are  sword- 
shaped  and  grow  from  the  base  of  the  plant, 
and  its  flowers  blossom  on  a  stalk  once  or 
twice  the  height  of  a  man.  The  fiber  is  chiefly 
valued  for  rope  and  twine. 

In  the  United  States  and  Canada  flax  is 
raised  chiefly  for  its  seed,  but  farmers  are 
beginning  to  cultivate  it  for  the  fiber.  North 
Dakota  leads  in  the  United  States  in  the 
amount  of  flaxseed  produced,  with  660,000  acres 
in  1915,  yielding  about  6,534,000  bushels.  The 
annual  yield  of  flaxseed  for  the  United  States 
is  about  23,000,000  bushels.  In  Canada  from 
1910  to  1915  the  yield  varied  from  4,000,000  to 
17,000,000  bushels,  Saskatchewan  produced 
nearly  six-sevenths  of  the  Dominion's  crop 
from  1911  to  1915. 

Description  and  Cultivation.  The  country 
landscape  affords  no  more  charming  sight  than 
that  of  a  field  of  flax  in  full  blossom.  The 
slender,  erect  stem  grows  to  a  height  of  two 
or  three  feet,  branching  near  the  top  and  bear- 


ing small  nodding  flowers  of  a  beautiful  shade 
of  blue,  though  in  some  species  the  blossoms 
are  white.  Longfellow  was  thinking  of  the 
more  commonly-known  plant  when  he  de- 
scribed the  little  maiden  in  his  Wreck  of  the 
Hesperus: 

Blue  were  her  eyes  as  the  fairy  flax. 
Her  cheeks  like  the  dawn  of  day. 

The  flax  fibers,  which  are  remarkable  for 
their  strength,  fineness  and  silky  luster,  are 
found  on  the  inner  side  of  the  bark,  next  to 
the  central  woody  core.  The  best  flax  has 
fibers  as  long  as  the  stem,  running  from  the 
flowers  to  the  roots. 

Flax  requires  the  utmost  care  in  all  stages 
of  its  growth.  It  thrives  best  in  a  strong,  rich, 
well-drained  soil,  from  which  all  weeds  have 
been  removed  by  previous  cultivation,  but 
crops  can  be  grown  on  new  ground.    A  good 
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AVERAGE  ANNUAL  PRODUCTION  OF  FLAX 

The  figures  by  comparison  represent  the  aver- 
age year's  production  of  flax  fiber,  the  raw  mate- 
rial of  linen. 

3rield  cannot  be  obtained  in  a  wet  soil  nor  in 
one  infested  with  weeds.  Plants  raised  for  the 
seed  are  mowed  when  they  are  ripe ;  those 
cultivated  for  the  fiber  have  for  ages  been 
pulled  up,  root  and  stem,  by  hand,  and  before 
they  have  ripened.  The  reason  for  this  is  that 
the  fibers  become  stiff  and  coarse  if  left  too 
long,  and  cutting  the  stem  with  a  mower  would 
injure  the  best  part  of  the  fiber,  which  is  found 
near  the  roots.  Of  late,  many  growers  have 
adopted  the  quicker  machine  methods,  not- 
withstanding the  waste. 

Removal  and  Preparation  of  the  Fibers. 
When  the  stems  have  been  pulled  from  the 
ground  they  are  shaken  free  from  dirt,  tied 
into  bundles,  and  drawn  through  iron  teeth 
to  remove  the  seeds  at  the  top.  This  latter 
process  is  known  as  rippling.  Next,  the  bark 
and  inner  core  must  be  prepared  for  removal 
by  a  process  known  as  rotting,  or  retting.  That 
is,  the  stalks  are  steeped  in  running  or  stagnant 
water  until  the  woody  portions  rot.    Another 
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method,  called  dew  retttng,  connBta  ia  apread- 
ing  the  stalks  on  the  gnaa  and  expoeing  them 
to  the  action  of  the  weather  for  leveral  neelu. 
The  stems  are  then  dried  po  that  the  hard 
parta  may  become  brittle. 

Freeing  the  fiber  from  the  stem  requires  two 
Operations,  breaking  and  iculehittg.  In  the 
first  procen  the  stems  are  pounded  with  mal- 
lets or  run  through  a  machine  that  breaks  the 
hard  portions  to  pieces  but  leaves  the  fiber 
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production  of  Unseed  oil  and  linseed  meal,  from 
fluueed.  In  the  countries  or  provinces  muned. 

intact.  Scutching  is  for  the  purpose  of  re- 
moving the  broken  pieces  of  the  stem.  The 
old  method,  and  the  one  still  employed  in 
some  places,  consists  in  laying  the  flax  over 
the  end  of  an  upright  board,  nbich  is  fastened 
in  a  block,  and  striking  it  nith  a  flat,  nooden 
blade.  This  knocks  off  the  woody  matter 
clinging  to  the  fibers  and  leaves  them  free.  A 
scutching  machine,  in  which  a  number  of  knives 
attached  to  the  arms  of  a  vertical  wheel  strike 
the  flax  in  the  direction  of  its  length,  accom- 
plishes the  same  result,  and  is  now  in  general 
use.  Finally,  the  fibers  are  heckled,  or  combed, 
BO  they  may  be  separated  into  "line"  and 
"tow."  The  flax  line  is  the  long  fiber,  used  in 
Rne  linens  and  the  like;  the  tow,  the  short  and 
coarse  fiber  used  in  making  coarse  linen, 
twines,  cordage,  etc.  b.m.w. 

Belated  SobJeelB.    The  reader  is  referred  to 
the  followlns  Hrtlcles  In  these  volumes: 
Adulteration  of  Food-       Linseed  Oil 

Btufffl  and  Clothlns         Spinning 
Unen  Weaving 

FLEA,  flee,  a  troublesome  wingless  insect, 
some  speciBs  of  which  pierce  the  skin  and 
suck  the  blood  of  most  all  animals,  leaving 
itching  red  spots.  One  species  is  found  all  over 
the  world,  tormenting  cats,  dogs,  rabbits,  poul- 
try, and  even  biting  human  beings.  Another 
species  infests  various  birds.  The  true  flea, 
so  common  in  Africa  and  some  European 
countries,  which  attacks  human  beings  but 
does  not  attack  animals,  is  rare  in  America,  al- 
BMV|h  it  is  found  in  parts  of  California.  A 
lea  called  chigoe  is  troublesome   in 
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tropical  America.  Unlike  other  fleas  which  lay 
their  eggs  in  the  hair  of  animalB,  the  female 
chigoe  buries  the  foreput  of  her  body  in  the 
flesh  of  human 
beings  to  lay  licr 
eg^  there.  Thut/ 
flea,  however,  Is 
not  the  jif/gtT  of 
the  Southern 
United  Siiitr.-. 
which  is  the  l:irvu 
(young)  otaiiiLli-. 
Not  only  are 
fleas  annoyinn, 
but  it  has  hpun 

discovered    that  go,  naturaHsts  observe,  a  (lea 

the     bubonic    ^^  smaller  fleas  that  on  him 

plague     (see   And   Ihese  have  smaller  still 

Plaoue)  is  trans-  ^nd  t>  p't^c^'  od  InAainim. 

mitted  through 

fleas  from  rats  to  ^    a^u^" 

man,   as   well    as  lensth  of  the  Insect. 

from  one  man  to  another.    That  fact  suggested 

more  careful  study  of  this  tiny,  quick-jumping 

creature,  so  an  exact  wax  model  of  the  insect, 

1,728,000  times  the  siie  of  the  living  flea,  has 

been  made  and  is  exhibited  in  the  American 

Museum   of  Natural   History   in    New  York. 

In  that  model  the  biting  parts  of  the  insect  are 

of  special  interest. 

The  common  flea  is  about  one-eighth  of  an 
inch  long,  somewhat  flattened  in  shape  and 
covered  with  a  shell  of  hard,  overlapping  plates. 
Id  comparison  with  the  body,  the  head  is  veiy 
small.  Two  threadlike  feelera  (antennae)  lie 
in  half-covered  grooves  behind  the  eyes,  and 
can  be  lifted  when  needed.  The  beak  consists 
of  two  inner  and  two  outer  parts.  Between  the 
two  sawlike  inner  parts  is  a  central  part  with 
a  piercing  point.  The  outer  parts  protect  the 
inner  ones.  Two  sharp-edged  plates  in  front 
of  the  beak  are  used  to  help  enlarge  the  wound 
made  by  the  piercing  parts. 

Cleanliness  is  the  best  protection  against 
this  pest.  If  it  has  been  brought  into  the  home 
by  animal  pets  numerous  tiny,  white,  oval  eggs 
will  be  laid  and  the  number  of  fleas  will  soon 
increase,  unless  extreme  care  is  exercised.  Ftom 
the  eggs  active,  wormlike  young  will  hatch. 
They  will  spin  their  silky  cocoons  in  dust,  and 
within  about  two  weeks  wiU  appear  as  full- 
grown  fleas.  Thorough  dusting  of  animala, 
rugs,  etc.,  with  pyrethrum,  spraying  with  ben- 
line  and  scrubbing  with  hot  soapsuds  will  be 
effective.  Spraying  with  oil  of  eucalyptus  will 
also  bring  relief. 
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It  is  remarkable  to  note  the  cleverness  of 
fleas  which  have  been  trained  to  do  simple 
tricks.  It  is  said  that  a  wealthy  man  once  paid 
$5,000  for  such  an  insect.  M.8. 

FLEABANE,  flee' bane,  the  popular  name 
for  several  asterlike  plants  of  the  thistle  fam- 
ily, so  called  from  the  mistaken  idea,  once 
strongly  maintained,  that  they  drive  away  or 
destroy  fleas.  Canada  fleabane,  also  known  as 
horaeweed,  coWs  tail,  blood-stanch,  etc.,  is  a 
weed  common  in  waste  places  in  Canada  and 
throughout  the  northern  Mississippi  Valley. 
It  is  gathered  when  flowering  and  is  carefully 
dried;  in  that  form  it  is  sold  as  erigeron,  or 
fleabane,  for  stanching  blood  or  for  cases  of 
diarrhoea  and  dropsy.  It  sells  at  from  six  to 
eight  cents  a  pound.  The  fresh  herb  3rields  oil 
of  fleabane.  Bliie  fleabane  is  common  in  dry 
areas  east  of  the  Mississippi.  It  is  also  called 
stoeet  scabious,  or  scabiosa,  and  as  a  remedy 
for  skin  diseases  is  in  great  demand. 

The  old-fashioned  cultivated  scabiosa,  or 
mourning  bride,  so-called  because  in  Southern 
Europe  the  flower-heads  are  extensively  used 
in  making  funeral  wreaths,  is  a  favorite  garden 
plant  whose  tube-shaped  florets  of  lavender, 
bluish-violet  or  pink  are  very  attractive. 

FLEM'ING,  Sir  Sandford  (1827-1915),  a 
Canadian  engineer  and  publicist,  the  builder  of 
the  Intercolonial  Railway,  surveyor  of  the 
Canadian  Pacific  Railway's  main  line  and  in- 
ventor of  the  system  of  standard  time.  Flem- 
ing was  bom  in  Fifeshire,  Scotland,  but  moved 
to  Canada  at  the  age  of  eighteen.  He  found 
a  place  on  the  engineering  staff  of  the  old 
Northern  Railway,  and  in  1857  became  its 
chief.  A  few  years  later  he  presented  to  the 
British  government  the  request  of  the  settlers 
in  the  Red  River  Valley  for  railway  communi- 
cation between  Eastern  Canada  and  the  West. 
The  result  of  this  agitation  was  the  Inter- 
colonial Railway,  whose  right  of  way  was  laid 
out  and  its  construction  supervised  by  Fleming. 
On  the  completion  of  this  work  in  1871  Fleming 
became  chief  engineer  of  the  railway  now 
known  as  the  Canadian  Pacific,  and  by  1877 
he  had  surveyed  the  entire  route  to  the  Pacific 
coast  practically  as  it  now  exists.  He  also  paid 
out  of  his  own  funds  the  expenses  of  locating 
a  railway  line  in  Newfoundland. 

While  these  services  made  him  a  conspicuous 
figure  in  Canadian  life,  they  should  be  regarded 
only  as  parts  of  his  plans  for  consolidating  the 
British  Empire  by  railways,  telegraphs  and 
cables.  As  early  as  1879  he  proposed  that  an 
all-British  cable  should  be  laid  to  connect  Can- 


ada with  Great  Britain  on  the  one  hand  and 
Australia  and  New  Zealand  on  the  other;  his 
plan,  practically  unchanged,  was  put  into  oper- 
ation in  1902.  After  retiring  from  active  en- 
gineering in  1880,  Fleming  returned  to  the 
problem  of  universal  or  cosmic  time  in  which 
he  had  always  been  interested.  As  a  result 
of  his  studies  he  proposed  the  system  of  stan- 
dard time  (which  see),  which  is  now  in  general 
use.  Though  not  a  politician  in  any  sense, 
he  took  a  very  active  interest  in  political  affairs 
and  frequently  contributed  vigorous  articles  on 
public  questions  to  the  periodicals.  From 
1880  until  his  death  he  was  chancellor  of 
Queen's  University.  He  was  an  active  member 
of  numerous  learned  and  scientific  societies, 
and  served  in  1888  as  president  of  the  Royal 
Society  of  Canada.  In  1897  Queen  Victoria 
created  him  a  Knight  Commander  of  the  Order 
of  Saint  Michael  and  Saint  George,      g.h.l. 

FLEM'ISH  LANGUAGE  AND  LITERA- 
TURE. The  Flemish  language  is  a  form  of 
Low  German,  spoken  by  a  large  number  of  the 
inhabitants  of  Belgium,  especially  in  the  prov- 
inces of  East  Flanders,  West  Flanders,  Ant- 
werp, Limburg  and  Brabant,  and  in  parts  of 
the  Netherlands.  It  is  closely  related  to  the 
official  language  of  the  Hollanders,  but  retains 
several  peculiarities  of  spelling  and  pronuncia- 
tion not  found  in  modern  Dutch. 

The  history  of  Flemish  literature  is  practi- 
cally the  history  of  Dutch  literature  until  the 
separation  of  Belgium  from  Holland  in  1830. 
When  the  revolution  of  that  year  made  Bel- 
gium an  independent  state,  French  had  long 
been  used  in  government  circles,  and  the  Flem- 
ish language  existed  in  the  Low  German  prov- 
inces only  in  the  form  of  spoken  dialects. 

About  1830,  however,  there  began  a  remark- 
able movement  for  the  revival  of  Flemish  lan- 
guage and  literatiu^,  and  this  movement  was 
greatly  aided  by  various  laws  passed  by  the 
Belgian  government,  whereby  Flemish  was  put 
on  an  equal  basis  with  French  as  the  legal  and 
ofi&cial  language  of  the  kingdom.  Moreover, 
Flemish  was  added  to  the  course  of  study  in 
the  public  schools,  and  in  1886  a  Flemish 
Academy  was  established  at  Ghent.  The  Flem- 
ish movement  produced  many  writers  of  dis- 
tinct merit,  and  the  revived  Low  German  liter- 
ature is  represented  by  novels,  poetry  and 
plays. 

FLETCHER  y  John.  See  Beaumont  and 
Fletcher. 

FLETCH'ERIZING^  a  method  of  masticat- 
ing the  food,  which  has  been  emphasized  by 
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Horace  fletcher  (bom  1849),  an  American  lec- 
turer and  writer.  When  Mr,  Ftet«faer  wm  forty 
yean  of  age  he  was,  according  to  his  own  state- 
ment, a  physical  wreck,  and  it  was  with  the 
hope  of  regaining  his  health  that  he  devoted 
himself  to  a  study  of  the  problem  of  nutrition. 
His  theory,  in  brief,  is  that  all  bodily  ills  can 
be  corrected  by  the  proper  mastication  of  one's 
food — that  bJI  solid  food  should  be  chewed 
until  it  is  reduced  to  a  liquid  condition,  when 
it  will  "excite  in  an  irresistible  manner  the 
impulse  to  swallow."  This  is  what  Fletcher 
terms  natural  jTiasticatUm,  as  a  result  of  which 
the  food  "swallows  itself."  Moreover,  food  of 
every  sort,  liquid  or  solid,  should  be  held  in 
the  mouth  until  all  the  good  taste  which  it 
possesses  has  been  extracted.  He  also  believes 
that  over-eating  and  eating  at  the  wrong  time 
are  as  much  to  be  condemned  as  hasty  eating, 
and  that  all  three  demoralize  the  digestive  Ap- 
paratui  and  lead  to  innumerable  bodily  ills. 
Never  partake  of  food,  he  advises,  unless  a 
natural  appetite  for  it  has  been  created,  and 
then  cease  to  eat  when  the  appetite  "begins  to 
slack  up."  With  proper  mastication  poisons 
are  eliminated  from  the  body  and  fatigue  is 
prevented,  and  the  net  result  is  a  high  standard 
of  health,  vigor  of  mind  and  body,  and  im- 
munity from  disease. 

The  benefits  derived  from  thorough  mastica- 
tion are  rec<%nized  by  all  phyHicians.  Some, 
however,  believe  that  Mr.  Fletcher  takes  an 
extreme  position  that  is  open  to  criticism. 
The  excessive  secretion  of  saliva  that  results 
from  prolonged  chewing  is  held  by  some  of  his 
critics  to  be  unwise,  and  may  cause  the  teeth 
to  decay  and  the  gums  to  be  diseased.  Fur- 
thermore, his  sj^em  tends  to  reduce  not  only 
the  amount  of  food  eaten,  but  the  variety, 
and  students  of  nutrition  hold  that  the  human 
oi^nism  demands  a  wide  range  of  food.  On 
the  other  hand,  the  people  owe  him  their 
gratitude  for  having  stimulated  interest  in  the 
subject.  He  has  done  more  than  any  other 
person  to  focus  public  attention  on  the  evils 
of  hasty  eating  and  on  the  general  problem 
of  nutrition.    See  Food;  DioEeTioN;  Mastica- 

EXEDK- DE-US,    fiurdelee',    the    national 
flower  of  France,  more  generally  known  as  the 
The  emblem  of  the  French  kings,  a  con- 
ventionalized form  of  iris,  was  also  called  fleur- 
Many  legends  are  related  as  to  the 
of  this  emblem,  but  it  was  King  Charles 
•  definitely  fixed  the  French  coat-of-arms 
"oree  golden  fleurs-de-lis  on  a  blue  field. 


As  a  compliment  to  this  king  the  practice  was 
adopted,  and  still  exists,  of  marking  North  on 
the  card  of  a  mariner's  compass  by  a  fleur^le- 
lia. 

The  plant  has  large,  sword-shaped,  rushlike 
leaves,  and  flowers  with  three  outward  curving 
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FLEURS-DE-LIS 
petals  and  three  smaller,  fnwardly  arched  parts. 
The  colors  range  from  white  and  yellow  to 
mauve  and  purple,  appearing  in  many  beautiful 
combinations.  It  is  found  both  cultivated  and 
wild.  LongfeUow  8a3^  of  it: 
Bom  tn  the  purple,  bom  to  Jay  and  pieasure. 

Thou  doBt  not  toll  nor  npln. 
But  maheat  slad  and  radiant  with  thy  presence 

The  meadow  and  the  lln. 

FLEZIBIL'ITT,  a  property  of  cartain  ma- 
terials that  makes  it  possible  to  bend  them 
to  a  varying  degree  without  breaking  them. 
Eloilieily  causes  the  material  bent  to  resume 
its  former  shape  when  the  strain  is  removed. 
Flexibility,  however,  does  not  necessarily  imply 
more  than  bending.  A  thin  bar  of  iron  is 
flexible;  a  bar  of  steel  of  the  same  thicknes 
is  generally  both  flexible  and  elastic.  Flexibil- 
ity enables  a  bow  to  be  readily  bent,  but  it  is 
elasticity  that  causes  it  to  spring  back  into 
position  and  propel  the  arrow.  See  Matter, 
subhead  Properties  of  Mailer. 

FLICKER,  fiik'er,  one  of  the  handsomest 
and  most  common  birds  of  the  East«m  Uni^ 
States  and  Southern  Canada,  known  popularly 
as  the  golden-wini/ed  wmodpeeker.  The  name 
flicker  is  supposed  to  have  been  suggested  by 
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ila  queer,  loud  note,  TChich  sounda  ft  little  like 
that  word.  It  nests  ia  holes  of  trees,  and  from 
the  position  of  its  nest  it  ie  also  called  kigh- 
kole  or  kigk- 
kolder. 
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sometimes  a  foot 
long,  with  a  long, 

smooth  curved 
bill;  its  prevail- 
ing color  is  olive- 
brown,  with  black 
markings.  The 
head  and  neck 
are  aeh  colored, 
the  head  showing 
a  bright  scarlet 
crescent.  The 
under    parts    are  THE  FLICKER 

brown,  fading  into  yellow  below  the  legs,  and 
marked  with  round,  black  spots.  Across  the 
breast  and  throat  ie  a  broad  black  bar.  In 
addition  to  ail  this,  the  under  parts  of  the  tail 
and  wings  are  a  ricli  golden  yellow,  and  the 
rump  and  tail  coverts  are  pure  white,  showing 
plainly  when  the  bird  is  flying.  The  flicker 
feeds  on  worms,  insects  and  berries;  he  is  the 
farmer's  friend,  because  he  does  little  damage 
in  comparison  with  the  pests  he  destroys.  He 
taps  tor  his  food,  as  do  all  woodpeckere;  un- 
like that  family  of  birds,  however,  this  apeciea 
also  often  feeds  on  the  ground,  and  is  some- 
times mistaken  for  the  meadow  lark. 

The  flicker  nests  as  far  north  as  Central 
Alaska  and  east  to  the  Canadian  Atlantic 
section;  it  migrates  from  Canada  in  early  fall, 
but  in  parts  of  the  United  Stat«a  it  is  a  perma- 
nent resident.  The  migration  extends  as  far 
south  as  the  Gulf  coast. 

PLIHT,  the  mineral  used  by  our  forefathers 
for  striking  with  steel  to  produce  fire.  It  is  a 
variety  of  quarts  and  usually  is  of  a  dark 
bluish-gray  color.  It  is  found  in  rounded 
lumps,  called  nodules,  in  masses  of  other  rock. 
It  ia  very  hard,  and  when  struck  against  steel 
produces  a  spark.  It  was  the  spark  thus  formed 
that  set  fire  to  the  powder  in  the  flint-lock 
musket  of  Revolutionary  times.  It  is  used 
now  in  the  manufacture  of  some  varieties  of 
glass  and  in  pottery  of  a  high  grade. 

FLIHT,  Mich.,  locally  known  as  the  Ve- 
hicle CiTV,  because  of  ila  extensive  automobile 
industry.  It  is  situated  south  and  east  of  the 
center  of  the  state,  in  Genesee  County,  of 
which  it  is  the  county  seat,  and  ia  fifty  miles 
139 


W  FLOOD 

noftheaat  of  Lansing,  the  state  capital,  thirty- 
four  miles  Boutheaat  of  Saginaw  and  seventy- 
three  miles  northwest  of  Detroit.  It  is  on  the 
Flint  River,  and  on  the  Grand  Trunk  and  the 
Pere  Marquette  railroads.  An  interurban  line 
extends  north  to  Saginaw  and  Bay  City  and 
another  runs  south  to  Detroit.  The  area  of 
the  city  exceeds  twelve  square  miles.  The 
population  in  1910  was  38,550  and  in  1D16  it 
was  estimated  by  the  Census  Bureau  to  be 
54.773.  About  seventy-five  per  cent  of  the 
inhabitants  are  Americans,  and  among  the 
foreign-bom  are  people  of  almost  every  nation- 
ality. 

Flint  is  the  home  of  the  Buick  Motor  Car 
Company,  and  of  the  assembling  plants  of  the 
Dort,  Monroe,  Chevrolet  and  Paterson  auto- 
mobile companies.  In  addition  to  these  auto- 
mobile plants,  the  city  also  contains  manufac- 
tories of  motors,  carburetors,  flour,  woolen 
goods,  cigars,  paint  and  varnish,  wheels,  bicy- 
cles, iron,  brick,  tile  and  lumber  products. 
There  are  large  coal  mines  in  the  vicinity.  The 
city  is  an  important  grain  market. 

Noteworthy  buildings  are  a  fine  courthouse, 
a  Federal  building  costing  (100,000,  city  hall, 
Carnegie  Library,  banks,  churches  and  two 
hospitals;  one  of  these.  Oak  Grove,  is  a  private 
institution  for  the  treatment  of  mental  dis- 
orders. There  are  twelve  parks  containing 
altogether  100  acres.  In  1854  the  Michigan 
School  for  the  Deaf  was  established  here. 
There  are  a  number  of  business  colleges  and 
parochial  schools,  in  addition  to  the  public 
schools. 

The  first  settlement,  called  Grand  Traverse 
of  the  Flint,  was  made  in  1820.  It  was  in- 
corporated as  a  village  in  1831  and  chartered 
as  a  city  in  1855.  The  rapid  growth  of  the 
place  since  1889  has  been  due  to  the  develop- 
ment of  the  vehicle  industry.  ■.ax. 

FLODDEH  FIELD,  in  Northumberland, 
England,  near  the  Scottish  border,  is  histori- 
cally interesting  as  the  scene  in  1513  of  a  battle 
between  the  Scots,  under  James  IV,  and  the 
English  under  the  Earl  of  Surrey,  as  the  repre- 
sentative of  Henry  VIII.  An  account  of  this 
conflict,  in  which  the  Scots  were  courageous  but 
unsuccessful,  may  be  found  in  Sir  Walter 
Scott's  Marmion.  The  Scottish  dead  num- 
bered 10,000,  and  included  the  leading  men  of 
the  kingdom.  It  is  said  that  every  family  of 
importance  loet  one  or  more  of  its  members. 

FLOOD,  fivd,  a  body  of  water  covering  land 
not  usually  submerged.  It  is  sometimes  bene- 
ficial, sometimes  destructive.    The  annual  flood 
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of  the  Nile,  which  deposits  on  the  plains  of 
Egypt  fertile  soil  from  regions  farther  south, 
has  enriched  the  country  and  has  built  the 
world's  greatest  oasis,  and  there  are  many  lesser 
instances  of  a  similar  nature  (see  Nile).  Sud- 
den and  violent  floods  bring  huge  losses,  and 
the  study  of  means  of  prevention  is  a  task 
of  growing  importance.  River  floods  are  more 
frequent  than  sea  floods,  though  not  more 
serious. 

River  Floods.  The  Mississippi  and  its 
tributaries  and  the  Hoang-ho,  or  Yellow  River, 
in  China,  are  noted  for  their  tendency  to 
overflow  their  banks.  The  Hoang-ho  flows 
through  a  channel  raised  above  the  level  of 
the  surrounding  plain  partly  by  nature,  partly 
by  man-made  dykes.  When  it  breaks  its  banks 
it  sometimes  devastates  an  area  as  large  as 
Great  Britain.  After  each  flood  the  river  takes 
a  new  course;  in  the  last  2,500  years  its  mouth 
has  shifted  over  200  miles,  or  nearly  a  mile 
every  twelve  years.  Floods  in  the  Mississippi 
basin  are  caused  by  excessive  rainfall  and  sud- 
den melting  of  snow  and  ice.  The  Upper 
Mississippi  is  not  subject  to  them,  but  its 
lower  course  and  its  branches,  the  Ohio  and 
the  Missouri,  frequently  overflow. 

The  greatest  flood  in  American  history  oc- 
curred in  the  states  of  Ohio  and  Indiana  in 
April,  1913,  in  valleys  tributary  to  the  Ohio, 
principally  along  the  Miami.  It  is  commonly 
thought  that  such  floods  are  due  to  the  partial 
blocking  of  the  river  by  bridge  piers,  filled 
(and,  sandbars  and  other  obstructions,  but 
engineers  say  that  these  are  but  minor  sources 
of  the  trouble;  the  real  difficulty  lies  in  the 
fact  that  the  natural  channel  of  the  Miami  will 
hold  only  one-tenth  as  much  water  as  it  is 
sometimes  given  to  carry;  there  are  many 
other  rivers  even  less  capable  of  the  work  they 
may  be  called  upon  to  do. 

River  lands  become  more  liable  to  flood  as 
the  higher  land  surrounding  them  is  stripped 
of    trees   and    other    vegetation,    for    then    a 
heavy   rainfall    runs   off   rapidly   and   a   river 
must  do  in  a  day  the  work  of  weeks  in  ordi- 
nary times.    So  tree  planting  is  recommended 
as  the   first  step   in  flood   prevention.     Also, 
refler\'oir8  may  be  built  which  will  hold  back 
the  water  until  the  river  can  carry  it  off.    The 
danger  here  is  that  a  second  great  flood  may 
immediately  follow  the  first,  overflowing,  per- 
haps bursting,  the  resen'oir.    What  would  hap- 
^^jtn  then  is  instanced  by  the  very  disastrous 
^V'^^tewn  (Pa.)  flood  in  1889.    Levee  building 
^^  ^^  oomn^on  step.    Much  of  the  Missis- 


sippi below  Cairo,  111.,  is  bordered  by  levees, 
but  these  frequently  break  and  allow  the 
stream  to  spread  out,  in  some  places  to  a 
width  of  seventy  miles.  On  such  occasions  the 
damage  to  property  is  often  millions  of  dollars. 
Seacoast  Floods.  Floods  from  the  sea  are 
most  frequently  due  to  the  piling  up  of  the 
waters  by  high  winds.  Holland,  which  is  partly 
below  sea  level,  protects  itself  from  them  by 
its  famous  dykes,  which  in  modem  times  sel- 
dom fail.  In  other  regions  such  tidal  waves 
come  unexpectedly,  and  there  is  no  provision 
against  them.  After  its  great  flood  of  1900, 
Galveston  built  a  sea  wall,  but  in  the  storms 
of  1915  this  proved  insufficient  to  protect  the 
city  completely.  Earthquakes  and  volcanoes 
also  produce  waves,  sometimes  a  hundred  feet 
high.  There  have  been  notable  instances  of 
them  at  Lisbon,  Messina  and  in  Japan;  at  the 
eruption  of  Krakatoa  in  1883  a  large  vessel  was 
swept  inland  a  mile  and  a  half  and  stranded 
thirty-nine  feet  above  the  sea.  r.d.m. 

Related  Subjeetn.  The  reader  is  referred  to 
the  following:  articles  in  thene  volumes : 

Eajrthquake  Lisbon 

Hoang-ho  Mississippi 

Johnstown.  Pa.  Netherlands 

Levee  Nile 

FLOOD  PLAIN »  a  term  used  in  physical 
geography  to  describe  a  plain  formed  of  sedi- 
ment deposited  by  a  river.  Floods  in  high 
regions  carry  off  quantities  of  earth  and  other 
matter,  which  are  deposited  lower  down  in 
the  plains  by  the  flooding  of  the  river  channel. 
The  overflowed  waters  lie  practically  still  on 
the  surface  of  the  land  and  a  natural  deposit 
occurs.  This  is  clearly  illustrated  along  the 
banks  of  the  Mississippi  River,  where  flood 
plains  covering  an  area  of  50,000  square  miles 
have  been  formed  by  the  deposits  from  the 
often-flooded  river.  In  the  case  of  the  Missis- 
sippi flood  plains,  the  deposits  arc  so  light 
that  the  river  is  constantly  washing  out  new 
channels. 

The  nature  of  the  deposit  varies  greatly,  and 
is  governed  by  the  violence  of  the  flood  and 
the  nature  of  the  country  through  which  the 
stream  passes.  A  raging  torrent  will  carr>' 
gravel,  stones  and  even  small  rocks,  while  a 
flood  of  less  violent  proportions  might  carr>' 
only  light  gravel;  sluggish  waters  would  con* 
tain  only  fine  silt,  slowly  carried  along.  A 
flood  plain  may  be  caused  by  a  bank  or  bar 
across  the  river  mouth,  which  compels  the 
river  to  drop  its  load,  which  gradually  ac- 
cumulates until  sometimes  it  forces  the  river 
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from  its  original  channel.  The  Rhine,  Nile, 
Po  and  the  Ganges  are  remarkable  for  their 
flood  plains,  but  in  none  of  these  cases  is  the 
action  of  the  river  in  forming  them  so  clear  as 
in  the  Mississippi. 

FLO'RA,  in  Roman  mythology,  the  goddess 
of  springtime  and  flowers,  whose  temple  at 
Rome  was  located  near  the  Circus  Maximus. 
Her  annual  festival,  called  the  Ploralia,  began 
April  28  and  lasted  for  six  days,  and  was  char- 
acterized by  excessive  hilarity  and  abandon. 
She  is  represented  in  art  as  a  flower-bedecked 
and  beautiful  maiden,  usually  holding  a  cornu- 
copia. 

In  botany  the  word  flora  signifies  all  the 
plant  life  of  a  region,  as  fauna  signifies  the  ani- 
mal life. 

FLORENCE,  flawr'ens,  famed  as  the  center 
of  Italian  culture  when  it  was  at  the  height  of 
its  glory,  is  one  of  the  world's  most  interesting 
cities.  It  is  situated  in  Central  Italy,  at  the 
base  of  the  Apennine  Mountains,  140  miles 
northwest  of  Rome,  and  is  built  on  both  banks 
of  the  winding  Amo,  whose  fertile  valley, 
covered  with  vineyards,  groves  and  orchards, 
affords  the  city  an  ideal  location.  Florentines 
call  it  Fir  erne  la  Bella  ("Florence  the  Beauti- 
ful"), but  it  might  also  be  called  the  "City  of 
Famous  Men,"  for  with  its  wonderful  past  are 
connected  the  names  of  Dante,  Petrarch  and 
Boccaccio;  of  Cimabue,  Ghirlandaio,  Andrea 
del  Sarto,  Filippo  Lippi  and  Leonardo  da  Vinci, 
the  painters ;  of  Michelangelo,  Luca  della  Rob- 
bia,  Donatello,  Ghiberti  and  Cellini,  the  sculp- 
tors; of  Brunelleschi,  the  architect;  of  Machia- 
xelli,  the  statesman;  of  Galileo,  the  philos- 
opher; of  Savonarola,  the  theologian;  of  Amer- 
icus  Vespucius,  the  navigator;  of  Lorenzo  de' 
Medici,  patron  of  art  and  literature,  and  of 
many  others,  sons  of  Florence  either  by  birth 
or  by  adoption. 

Famous  Structures.  The  view  of  Florence 
from  the  Viale  dei  Colli  (Road  of  the  Hills), 
a  magnificent  carriage-way  passing  along  the 
hills  to  the  south,  is  one  of  striking  beauty. 
Perhaps  first  to  attract  attention  would  be  the 
three  buildings  in  the  Piazza  Duomo  (Cathe- 
dral Square) — the  beautiful  Cathedral  of  Saint 
Mary  of  the  Flower,  the  graceful  Campanile, 
or  bell  tower,  of  Giotto,  and  the  historic  eight- 
sided  Baptistery,  with  Ghiberti*s  wonderful 
bronze  doors.  The  Amo,  dividing  the  city  into 
unequal  parts,  is  spanned  by  six  bridges,  four 
of  which  are  old  stone  structures  in  the  medi- 
eval style.  The  Ponte  Vecchio  (Old  Bridge) 
is  of  particular  interest,  bec^us^  it9  thorough- 


fare is  still  bordered  with  quaint,  rambling 
houses  of  the  goldsmiths,  built  in  the  Middle 
Ages.  It  has  an  upper  passageway  connecting 
the  city's  two  famous  art  palaces — the  Uflizi 
and  the  Pitti.  Another  structure  of  special 
interest  is  the  Palazzo  Vecchio  (Old  Palace), 
once  the  seat  of  government  of  the  republic 
of  Florence,  and  now  containing  the  city's 
government  offices.  This  is  an  imposing  build- 
ing surmounted  by  a  lofty  tower,  the  great 
bell  of  which  was  once  used  to  warn  the  people 
of  danger.  Many  churches  and  palaces  asso- 
ciated with  memories  of  the  old  dsys  are  still 
in  use,  and  so,  too,  is  the  old  monastery  of  San 
Marco,  of  which  Savonarola  was  prior. 

Art  Treasures.  The  art  of  Florence  held  a 
supreme  position  among  the  schools  of  the 
Italian  Renaissance,  and  the  great  Pitti  and 
Uffizi  palaces  (each  described  in  these  volumes 
under  its  title)  contain  collections  of  priceless 
value.  In  the  Church  of  San  Lorenzo  may  be 
seen  the  famous  statues  over  the  tombs  of 
Giuliano  and  Lorenzo  de'  Medici,  the  work  of 
Michelangelo.  There  are  reproductions  of 
these  in  plaster  in  the  Art  Institute  of  Chicago. 
The  city's  oldest  church,  Santa  Maria  Novella, 
contains  paintings  by  Cimabue  and  frescoes 
by  Filippo  Lippi  and  Ghirlandaio,  and  the 
famous  angel  figures  executed  by  Fra  Angelico 
are  on  the  walls  of  the  monastery  of  San 
Marco.  One  of  the  most  notable  of  the  artistic 
treasures  of  Florence  is  the  dome  of  the  great 
Cathedral.  This  was  so  much  admired  by 
Michelangelo  that  he  used  it  as  a  model  for 
that  of  Saint  Peter's  at  Rome.  The  church 
contains  sculptures  by  Ghiberti,  Luca  della 
Robbia,  Michelangelo  and  other  famous  art- 
ists. Among  other  celebrated  works  are  the 
tombs  of  Michelangelo,  Machiavelli  and  Gali- 
leo, in  the  Church  of  Santa  Croce  (Holy 
Cross).  Here,  too,  is  the  empty  sepulcher  of 
Dante. 

History.  Florence  was  probably  founded  as 
a  Roman  colony  late  in  the  second  century  b.  c. 
During  the  Middle  Ages  it  became  a  prosper- 
ous commercial  city,  and  the  headquarters  of 
money-changers,  jewelers  and  goldsmiths.  Be- 
tween 1282  and  1530  a  republican  form  of 
government  was  maintained,  and  at  various 
times  powerful  merchant  guilds  or  wealthy 
families  were  at  the  head  of  affairs.  The  fa- 
mous family  of  the  Medici  continued  in  power 
from  1434  until  1737.  After  the  fall  of  the 
republic  a  ducal  government  was  established 
by  Emperor  Charles  V,  one  of  the  Medicis 
being  created  Duke  of  Florence.   In  1569  Flor- 
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ence  became  the  capital  of  the  Grand  Duchy 

of  Tuscany,  and  after  the  nen  kingdom  of 
Italy  waa  constituted  it  waa  for  a  time  the 
seat  of  government  (1865-1S71).  It  is  non 
the  capital  of  the  province  of  Florence.  Id 
1915  the  city  and  auburbs  had  an  estimated 
population  of  242,147.  b.m.w. 

FLOREHCE,  Au.,  an  important  manufac' 
turing  center,  and  the  county  seat  of  Lauder- 
dale County,  situated  in  the  extreme  north- 
neetem  part  of  the  state,  on  the  Tennessee 
River,  at  the  foot  of  Muscle  Shoals  Canal. 
Birmii^am  is  125  miles  southeast,  Nashville 
is  125  miles  northeast ;  Chattanooga  is  150  miles 
northeast,  and  Memphis  is  150  miles  north- 
west.  Two  railroad  lines,  the  Louisville  & 
Nashville  and  the  Southern  railways,  provide 
transportation.  Electric  railways  operate  be- 
tween Florence,  Sheffield  and  Tuscumbia,  and 
steamboats  connect  with  Chattanooga,  on  the 
north,  and  the  Gulf  of  Mexico,  on  the  south. 
The  town  was  laid  out  in  1818  by  an  Italian 
from  Florence,  and  he  named  it  for  the  famed 
Italian  city.  In  1889  a  city  charter  waa  granted, 
and  in  1914  the  commission  form  of  govern- 
ment, with  three  elective  officers,  was  adopted. 
The  population  in  1916  was  6,689. 
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The  city  is  located  on  a  plateau  200  feet 
above  the  river,  which  at  this  point  is  spanned 
by  a  steel  bridge.  Wildwood  Park  of  250  acres, 
a  large  Indian  mound  and  an  old  military' 
road  through  the  city,  cut  out  by  General 
Andrew  Jackson  from  New  Orleana  to  Nash- 
ville, are  features  of  interest.  The  most  nota- 
ble buildings  are  a  (140.000  Federal  building, 
completed  in  1914,  and  the  Jefferson  Hotel. 
The  state  normal  school  was  erected  at  a  cost 
of  SS5,000;  the  girls'  dormitory,  built  in  1913, 
cost  an  additional  S75.000.  This  and  the  Bur- 
rell  Normal  School,  the  Florence  Synodical 
Female  College,  Mare  Hill  Academy  and  a 
library  offer  excellent  advantages  for  higher 
education. 

Florence  is  situated  in  a  coal,  iron  and  lum- 
ber region,  and  though  the  manufacture  of  pig 
iron,  boilers,  engines,  wooden  pumps  and  wag- 
ons is  extensive,  the  people  are  largely  en- 
gaged in  cotton  and  fertiliser  industries.  The 
water  power  of  the  Muscle  Shoals  at  thia  point 
is  considered  second  only  to  that  of  Niagara 
Falls,  and  plans  are  under  way  for  develop- 
ing this  power  by  the  construction  of  three 
dams,  which  will  greatly  increase  manufactur- 
ing facilities.  u. 


L  LORIDA,  (he  "lund  of  flowers,"  thi*  win- 
ter playground  of  Eastern  America,  the  home 
of  the  pineapple  and  of  a  large  part  of  the 
tropical  fruit  supply  of  the  United  States,  is  the 
southernmost  state  of  the  American  Union. 
As  five-eixths  of  its  length,  or  375  miles,  with 
an  average  width  of  about  ninety-five  miles, 
is  almost  entirely  surrounded  by  water,  it  is 
called  the  Penin»ula  Stale.  The  name  Florida 
is  the  Spanish  word  for  flowery,  and  was  given 
by  Ponce  de  Leon,  who  discovered  it  on  Easter 
Sunday,  which  in  Spanish  is  called  Paacaa 
fionda,  or  fioicer]/  Easter. 

Alabama     and    Georgia    touch    ita    almoat 
straight  northern  boundary  of  about  400  miles; 
and  dividing  it  from  Alabama  on  the  extreme 
■western  comer  is  the  Perdido  River.    On 
list  ia  the  Atlantic  Ocean,  on  the  south 
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•Ami  wc?l,  the  Gulf  of  Mexico  A  chain  of 
islands  extending  in  a  curved  line  200  miles 
along  the  coast  at  the  south,  called  the  Flor- 
ida Keys,  is  included  within  these  boundaries. 
Florida  has  the  longest  coast  line  of  any  state 
— almost  1,200  mites— more  Uiaa  half  the  dis- 
tance between  Chicago  and  San  Francisco. 
Covering  an  area  of  58.666  square  miles,  it  'a 
about  the  same  size  as  Georgia,  but  has  lesi 
than  one-third  the  population,  this  beii^  re- 
ported as  904£39  on  Januarj'  1,  1917.  The 
province  of  Alberta  is  over  four  times  the 
sise  of  Florida,  but  its  population  is  only  a 
little  over  three-fifths  as  great. 

The  People  and  the  Cities.  Over  forty-one 
per  cent  of  Florida's  population  is  colored.  Of 
the  remainder,  about  34,000  were  foreigo-bon 
—from  the  West  Indies,  England,  G«nnuf< 
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Italy,  Canada  and  Spain— and  there  are  fewer 
than  400  Indiana  left  in  the  state  to  represent 
the  hbtoric  race  of  SeaiiDoles. 

Tallahassee,  in  the  extreme  north-central 
portion  of  the  state,  is  the  capital.  The  larg- 
est cities  are  the  harbor  cities  of  Jacksonville, 
Tampa,  Penaacola  and  Key  West.  In  those 
four  cities  almost  one-fifth  of  the  state's  popu- 
lation is  concentrated,  busy  in  the  shipping  of 
fruits,  cotton,  cigars,  lumber  and  forest  prod- 
ucts and  vegetables.  Naval  stations  are  main- 
tained at  Key  West  and  Pensacola. 

Land  Surface  and  Watws.  Excepting  Lou- 
isiana, Flonda  has  the  lowest  average  eleva- 
tion above  aea-level  of  any  state  in  the  Amer- 
ican Union.  Its  greatest  height  is  a  central 
divide,  a  ridge  from  100  to  274  feet  high, 
which  separates  the  rivers  flowing  into  the 
Atlantic  from  those  Sowing  into  the  Gulf. 
Over  six  per  cent  of  the  area  of  the  state   is 

The  northwestern  part  of  Florida,  an  exten- 
sion of  Alabama  uplands,  is  a  hilly,  rolling 
country.  The  coastlands  are  low,  level,  and  in 
many  places  marshy,  with  numerous  sand  and 
coral  reefs  and  narrow  islands,  which  enclose 
long,  shallow  lakes,  lagoons,  rivers  and  bays, 
such  as  Indian  River  and  Lake  Worth,  on  the 
east  coast.  The  most  remarkable  coral  for- 
mations are  the  Florida  Keys. 

Florida  might  be  called  the  state  of  lakes, 
for  within  its  central  region  there  are  esti- 
mated to  be  30,000  lakes,  moat  of  them  very 
shallow,  however,  and"  due  to  sinkholes  or 
hollows  in  limestone.  The  largest  of  these. 
Lake  Okcchobee,  is  described  under  its  title 
in  these  volumes.  To  the  east  of  Lake  Oke- 
chobee  lies  the  world-famed  Palm  Beach. 
Others  of  the  larger  lakes  are  Orange,  Apopka, 
Kissimniee,  Istokpogn,  Tobopekaliga,  Crescent 
and  George. 

South  of  Lake  Okechobee  a  large  part  of 
the  peninsula  is  covered  by  the  Big  Cypress 
Swamp  and  the  Everglades.  The  presence  of 
these  vast  eraas-  and  cypress-fringed  swamps 
iind  of  the  Everglades,  which  alone  cover  an 
area  of  5,000  square  miles,  or  over  eight  per 
cent  of  the  area  of  the  state,  has  given  to 
Florida  the  name  of  Everglade  Slate,  as  well 
as  Peninsula  Stale,  mentioned  above.  For 
many  years  work  has  been  conducted  to  aSect 
the  drainage  of  the  Everglades  to  reclaim  the 
laud  for  agricultural  purposes,  and  m  1913  a 
state  appropriation  of  S6,000,0Q0  was  made  to- 
ward tliat  end. 

Among  Florida  rivers.  Saint  John's  is  one  of 
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the  moat  important.  For  almost  400  miles  it 
winds  its  way  northward  from  Lake  Washing- 
ton, near  the  east  coast  at  about  the  middle 
of  Florida,  and  passes  through  several  other 
lakes  until  it  enters  the  Atlantic  Ocean.  Its 
course,  bordered  with  semi-tropical  vegetation, 
is  a  delight  to  tourists.      Another    beautiful 
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chleF  cities,  mineral  depoBiCa  and  the  hiKhest 
polnl  of  land  in  the  state. 

river  is  Ocklawaba,  in  the  center  of  the  state. 
Other  rivers  of  importance  are  Saint  Mary's, 
forming  part  of  the  boundary  between  Florida 
and  Georgia;  the  Caloosahatchee.  which,  con- 
nected with  a  drainage  canal  through  Lake 
Hicpochee,  drains  Lake  Okechobee  inta  the 
Gulf  of  Mexico;  the  Kisaimmee,  fiowing  south- 
ward into  Lake  Okechobee;  the  Peace,  flow- 
ing into  Charlotte  Harbor  on  the  west  coaat; 
the  Suwanee,  crossing  the  state  from  the  north, 
and  the  Apalachicola,  an  extension  of  the 
Chattahoochee  and  Flint  rivera  of  Georgia. 
Two  smaller  rivers,  the  Withlacoochee  and  the 
Hillsborough,  have  recently  been  developed  to 
furnish  electric  and  water  power.  The  Su- 
wanee, famed  in  the  song  known  in  every 
household,  is  a  small,  unimportant  and  not 
especially  beautiful  stream. 

Throughout  the  state  are  numerous  springs 
and  underground  streams  connecting  lakes. 
Some  of  the  springs  contain  health-giving 
properties  and  are  visited  by  invalids  from 
all  parts  of  the  world.  Wakulla  Spring  in  the 
northn-est,  probably  the  largest  spring  in  the 
world,  is  about  600  feet  wide  and  100  feet 
deep.    Not  far  from  Saint  Augustine,  on  the 
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east  coast  near  the  north,  two  miles  out  at  sea, 
one  spring  comes  to  the  surface  with  such 
force  that  ocean  waves  roll  back  from  it  as 
though  it  were  a  low  reef.  It  has  been  esti- 
mated that  about  400  tons  of  limestone  are 
worn  away  each  year  by  Florida*s  springs. 

Harbors  and  Coast.  The  eastern  shore  line 
is  very  even,  but,  as  it  is  bordered  with  numer- 
ous sand  reefs,  it  has  a  few  good  harbors.  Bis- 
cay ne  Bay  at  the  extreme  south,  and  the 
harbor  of  Saint  Augustine  near  the  north,  are 
used  tvO  some  extent  by  merchant  vessels.  The 
mouths  of  the  Saint  Miiry*s  and  Saint  John's 
rivers,  near  the  north,  have  been  improved  so 
that  vessels  can  steam  as  far  as  Fernandina  on 
the  former  and  Jacksonville  on  the  latter. 

The  western  coast  has  the  best  harbors,  and 
large  vessels  enter  Charlotte  Harbor  and  the 
bays  of  Tampa  and  Pensacola.  Among  the 
Florida  Keys  are  numerous  good  harbors,  but 
the  one  at  Key  West,  on  the  westernmost  key 
and  actually  west  of  Tampa,  is  the  most  im- 
portant commercially.  At  Ormond,  about 
fifty  miles  south  of  Saint  Augustine,  the  beach 
is  smooth  and  hard  and  is  a  favorite  spot  for 
automobile  races. 

Climate,  Vegetation  and  Animals.  Florida 
is  a  state  of  even  and  healthful  climate.  It 
lies  far  enough  south  to  be  almost  entirely 
free  from  severe  cold,  and  summer  heat  is 
modified  by  the  ocean  on  one  side  and  the 
Gulf  on  the  other.  The  average  winter  tem- 
perature is  GO^;  frost  is  almost  unknown.  In 
summer  the  average  temperature  is  78**,  and 
the  thermometer  rarely  rises  higher  than  90**. 
Summer  is  said  to  last  two-thirds  of  the  year, 
and  there  are  on  an  average  250  clear  days.  A 
daily  paper  in  Saint  Petersburg  advertises  that 
it  makes  no  charge  to  its  subscribers  for  their 
papers  on  days  when  the  sun  does  not  shine 
in  that  city;  it  has  very  few  ''free  days." 
I  June,  July  and  August  constitute  the  rainy 
season,  and  the  rainfall  is  heavy,  being  fifty- 
five  inches  at  Jacksonville  and  over  sixty  inches 
in  some  places  on  the  gulf  coast.  Though 
fevers  occur  in  some  sections,  there  are  so 
many  delightful  spots  that  Florida  has  be- 
come the  winter  playground  of  the  North  and 
a  sanitarium  for  thousands  of  invalids.  Those 
afflicted  with  throat  or  mild  lung  diseases  find 
the  dry  pine  regions  especially  beneficial. 

This  state  is  rich  in  subtropical  vegetation. 
It  is  a  place  of  royal  palms  and  flowers  in 
luxuriance  almost  the  year  round;  with  re- 
gions abounding  in  orange  trees  (the  fragrant 
^ge   blossom  being  the  state   flower)    and 


fig,  lemon,  guava,  pomegranate,  banana  and 
olive  trees,  pineapple,  tobacco  and  sugar  cane 
plants.  In  the  forested  spots,  which  cover 
a  large  portion  of  the  state,  are  found  cypress 
trees,  long-leaf  pines,  live  oaks,  great  masses  of 
curious  mangroves,  and  numerous  other  trees 
of  value  and  interest.  In  addition  to  bright- 
hued  birds  like  herons,  flamingos  and  parrots, 
with  their  gay  attire,  there  is  much  to  attract 
the  sportsman.  Wild  turkeys  and  game  birds 
are  abundant.  Deer,  raccoons,  opossums  and 
a  small  species  of  black  bear  are  found.  Alli- 
gators and  turtles  and  tarpon,  shad  and  other 
game  fish  fill  the  waters.  Rattlesnakes,  poison- 
ous serpents  and  insect  pests  are  also  abundant 
in  certain  sections.  Yet  to  many  lovers  of 
the  wonders  of  nature,  Florida  is  a  place  of 
enchantment,  a  "land  of  delicious  lights  and 
floating  shades." 

The  Land  and  Its  Products.  Florida  has  the 
distinction  of  growing  over  ninety-nine  per 
cent  of  some  of  the  tropical  crops  of  the 
United  States,  namely,  avocado  pears,  bananas, 
kumquats,  limes  and  pineapples.  It  is  the 
home,  too,  of  the  grape  fruit  and  the  tanger- 
ine, of  which  its  production  is  nine-tenths  of 
the  nation*s.  More  important,  though,  is  the 
orange  yield,  which  is  only  one-third  that  of 
California  but  brings  the  state  several  million 
dollars  each  year.  Peaches,  pears,  pecans, 
grapes,  figs,  plums  and  prunes,  lemons,  guavas, 
mangoes,  apples,  persimmons,  walnuts,  mulber- 
ries and  cocoanuts  are  also  raised. 

The  crop  which  briags  the  largest  return  to 
the  state  is  com,  of  which  about  12,000,000 
bushels  are  produced  each  year — twice  the 
amount  harvested  in  1905.  Sea  island  cotton 
and  peanuts  add  several  million  dollars  to  the 
wealth  of  the  state  each  year,  and  sweet  pota- 
toes, potatoes,  sugar  cane  and  tobacco  are 
nearly  as  profitable.  But  next  to  the  fruit 
yield  in  importance  are  the  vegetables,  which 
are  grown  for  the  early  demands  of  Northern 
markets.  Tomatoes  bring  the  largest  total  re- 
turns, but  distinctive  crops  such  as  eggplant, 
green  peppers  and  okra  arc  receiving  increasing 
attention. 

Stock  raising  is  an  important  branch  of  agri- 
culture, horses,  mules,  pigs,  sheep,  milch  cows 
and  other  cattle  being  numerous.  The  timber 
lands  of  Florida  are  of  vast  importance,  large 
quantities  of  such  products  as  pitch-pine,  tar, 
turpentine  and  rosin  being  exported  each  year. 

Minerals.  There  are  comparatively  few  min- 
erals in  Florida,  but  phosphate  rock  is  found 
almost  eveiywhere  in  the  state.    In  some  sec- 
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tions  it  is  mined  in  great  quantities  and  ex- 
ported for  fertilizer.  Florida  ranks  first  in 
quantity  and  value  of  this  rock,  with  an  an- 
nual output  of  over  $9,500,000,  an  average  of 
about  132,000  each  working  day.  Fuller's  earth 
is  an  important  product,  Florida  being  the 
first  state  in  the  Union  in  its  production.  Kao- 
lin, lime  and  mineral  waters  are  also  of  some 
commercial  importance.  Mineral  products  of 
the  state  were  valued  at  over  $10,508,000  in 
1913;  in  1914,  $8,497,688. 

Fisheries.  Florida  has  extensive  fisheries 
along  its  coast  line,  which  are  more  important 
than  those  of  any  other  Gulf  state,  although 
they  are  not  fully  developed.  Shad,  red  snap- 
pers, mullet  and  turtles  are  the  chief  fishery 
products,  and  Florida  has  almost  a  monopoly 
on  the  American  production  of  sponges.  Alli- 
gators are  also  sought  for  their  skins,  and  there 
are  several  profitable  "alligator  farms."  Pen- 
sacola  is  said  to  be  the  most  important  fresh 
fish  market  on  the  Gulf.  Florida  fisheries  are 
valued  at  almost  $3,400,000  a  year,  on  the 
average,  and  nearly  6,000  fishermen  are  em- 
ployed. 

Other  Industries.  Key  West  and  Tampa 
compete  with  Cuba  in  the  making  of  cigars 
and  cigarettes,  although  most  of  the  tobacco 
leaf  used  is  imported  from  Havana,  Cuba. 
The  yearly  tobacco  output  is  estimated  at 
about  $20,000,000.  The  importance  of  the 
manufacture  of  tobacco  products  in  Tampa 
and  Key  West  is  described  under  those  titles. 
Next  in  importance  are  the  manufactures  of 
lumber  and  forest  products.  The  output  of 
lumber,  timber,  turpentine  and  rosin  exceeds 
$30,000,000  a  year.  The  next  industry  in  size, 
the  preparation  of  fertilizers,  is  much  smaller. 
Florida  holds  first  place  in  the  production  of 
turpentine,  pitch  and  rosin.  North  Carolina, 
which  once  held  fii^t  place,  has  fallen  to  sixth. 

Convicts  in  prison  camps  in  lumber  regions 
and  near  phosphate  quarries  do  most  of  the 
labor  in  those  two  industries,  and  are  hired  to 
the  highest  bidder.  There  is  no  penitentiary 
in  the  state,  but  there  are  two  state  prison 
farms. 

Transportation  and  Commerce.  Florida  has 
excellent  facilities  for  transportation,  both  by 
land  and  water,  even  though  there  are  few 
harbors  of  the  first  class.  Intercourse  between 
all  of  the  important  cities  of  the  state  and 
with  the  principal  commercial  centers  of  the 
North  is  rapid  and  convenient.  The  distance 
from  New  York  to  Jacksonville  is  little  more 
than  from  Chicago  to  New  York,  and  from 
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ChArity.  There  are  thirty-three  charitable 
institutions  in  the  state,  among  them  being 
schools  for  the  deaf,  dumb  and  blind,  the  Con- 
federate Soldiers'  Home,  hospitals  and  indus- 
trial homes.  There  are  also  state  asylums  for 
the  insane,  and  almshouses.  Each  county  pro- 
vides its  own  poor  relief. 

j  Government.  Florida  is  governed  under  a 
constitution  which  dates  from  1886.  The  legis- 
lature consists  of  a  Senate  with  thirty-two 
members  chosen  for  four  years,  and  a  House 
of  Representatives  of  sixty-eight  memb^s 
chosen  for  two  years.  The  Senate  is  chang^ 
by  the  election  of  one-half  its  membership 
every  two  years.  Sessions  are  held  every  other 
year  and  are  limited  to  sixty  days. 

The  governor  is  elected  for  four  years  and 
is  not  eligible  to  succeed  himself.  A  secretary 
of  state,  an  attorney-general,  a  comptroller,  a 
superintendent  of  public  instruction  and  a 
commissioner  of  agriculture  are  the  other  state 
officers.  Each  serves  for  four  years.  A  su- 
preme court  with  five  justices  serving  for  six 
years,  circuit  courts  and  courts  of  inferior 
jurisdiction  administer  justice.  For  local  gov- 
ernment the  state  is  divided  into  forty-eight 
coimties,  each  with  five  commissioners  and  a 
sheriff,  who,  with  other  county  officers,  serve 
for  two  years. 

!  Payment  of  poll  taxes  is  a  qualification  for 
voting.  In  1913  the  direct  primary  was 
adopted  by  the  state.  The  legal  holidays  of 
Florida  are  New  Year's  Day,  Robert  E.  Lee's 
and  Washington's  birthdays.  Memorial  Day, 
Jefferson  Davis's  birthday,  Independence, 
Labor  and  general  election  days,  Thanksgiv- 
ing and  Christmas.  Shrove  Tuesday  is  a  legal 
holiday  in  cities  and  towns  where  carnival 
associations  are  organized  for  celebrating  that 
day. 

History.  From  the  landing  of  the  Spanish 
adventurer.  Ponce  de  Leon,  at  Saint  Augus- 
tine, April  2,  1513,  in  search  of  the  fountain 
of  perpetual  youth,  until  1819,  the  history  of 
Florida  is  chiefly  one  of  Spanish  exploration 
and  possession.  During  those  306  years  numer- 
ous Spanish  exploration  expeditions  met  with 
hardship  and  failure.  The  expedition  of  Nar- 
vaez,  about  1528,  is  of  interest  because  only 
four  of  his  band,  headed  by  Cabeza  de  Vaca, 
succeeded  in  reaching  Mexico ;  that  of  De  Soto, 
eleven  years  later,  because  it  resulted  in  the 
^discovery   of   the   Mississippi   River. 

^In   1562  and   1564   Huguenots    (Protestants 

hm  France)  attempted  settlements  in  Flor- 

i  on  the  Saint  John's  River,  but  the  Span- 


iards erected  a  fort  at  Saint  Augustine  and 
massacred  the  colonists.  In  1586,  Sir  Francis 
Drake,  on  one  of  his  plundering  expeditions, 
burned  Saint  Augustine,  but  the  Spaniards  re- 
tained their  hold  on  the  country  and  founded 
Pensacola  about  1699.  Then  English  colonists 
from  Carolina  and  Georgia  commenced  to 
enter  the  territory  which  Spain  regarded  as  its 
own,  and  disputes  continued  until,  by  the 
Treaty  of  Paris  in  1763,  which  ended  the 
French  and  Indian  War,  East  and  West  Flor- 
ida were  ceded  to  England.  (West  Florida 
lay  west  of  the  Apalachicola  River  and  in- 
cluded parts  of  present  Alabama  and  Missis- 
sippi.) Twenty  years  later  this  territory  again 
became  the  possession  of  Spain.  After  that 
time  conditions  in  Florida  menaced  the  peace 
of  the  southern  borders  of  the  United  States. 
It  was  the  refuge  of  runaway  negroes,  plun- 
dering Indians  and  dangerous  adventurers. 
Disputes  and  battles  ensued,  and  in  1819  the 
United  States  obtained  possession  of  Florida 
by  treaty.  For  seven  years  war  was  waged 
with  the  Seminole  Indians,  after  which  they 
were  given  lands  west  of  the  Mississippi.  In 
1845  Florida  was  admitted  to  the  Union  as 
the  twenty-sixth  state. 

In  1861  the  state  seceded  from  the  Union 
and  joined  the  Confederacy,  but  Federal 
forces  easily  captured  coast  towns.  In  1864  it 
was  again  lost  to  the  Union,  but  the  next  year 
the  ordinance  of  secession  was  repealed,  and 
in  1868  a  new  constitution  was  framed,  under 
which  the  state  was  readmitted  to  the  Union. 
The  part  played  by  the  state  in  the  Presiden- 
tial election  of  1876  was  important,  and  re- 
sulted in  the  election  of  Rutherford  B.  Hayes 
(see  Electoral  Commission).  Since  that  time 
Florida  has  been  generally  Democratic. 

The  reclamation  of  swamp  lands,  the  discov- 
ery of  phosphate  deposits  and  the  growth  of 
fruit-growing  industries  have  aided  the  devel- 
opment of  Florida  and  have  brought  Northern 
capital  and  population  to  the  state.  The  to- 
bacco industry  has  called  people  from  Cuba. 
The  most  notable  disasters  were  the  frosts 
of  1894,  1895,  1899,  1906  and  1917,  which  de- 
stroyed millions  of  dollars  worth  of  fruit,  and 
the  hurricane  at  Key  West  in  October,  1909, 
which  destroyed  property  and  injured  many 
people.  M.a. 

Other  Items  of  Interest.  Sidney  Lanier 
wrote  a  delightful  sketch  called  From  Mom 
Till  Night  on  a  Florida  River,  which  describes 
a  trip  on  the  Ocklawaha  and  makes  veiy  real 
the  charm  of  Florida  scenery. 
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RESEARCH   QUESTIONS   ON   FLORIDA 
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(An  OotUne  noltable  for  Florida  will  be  found  with  the  article  <<State.*'> 

If  the  lakes  of  Florida  were  evenly  distributed  among  the  states  of  the  Union, 
how  many  would  each  state  have? 

Allowing  31%  gallons  to  a  barrel,  how  many  barrels  of  water  does  the  Silver 
Spring  pour  out  in  one  hour? 

How  does  the  state  manage  to  obtain  a  revenue  from  its  convicted  criminals? 

Who  discovered  Florida?  For  what  was  he  searching  at  the  time?  What  other 
famous  explorers  visited  the  region? 

What  part  did  certain  tiny  sea  animals  have  in  determining  the  coast  line  and 
the  neighboring  island  formations  of  this  state? 

What  enterprise  in  Saint  Petersburg  which  really  has  nothing  to  do  with  the 
weather  would  suffer  financially  if  there  were  a  "run"  of  cloudy  weather? 

If  the  chief  manufacturing  industry  of  the  state  were  abandoned,  who  would 
miss  the  product  most? 

What  is  Shrove  Tuesday?  How  is  it  celebrated  in  Florida  and  in  a  number  of 
the  other  Southern  states? 

How  many  states  are  lower  in  average  elevation?  How  many  states  have 
"highest  points"  which  are  less  lofty  than  that  of  Florida? 

Where  is  there  a  much-used  natural  automobile  race  course? 

Of  what  very  useful  sea  product  does  this  state  have  practically  a  monopoly? 

How  many  of  the  states  east  of  the  Mississippi  are  larger  than  Florida?  How 
many  have  a  larger  population? 

How  large  a  proportion  of  the  inhabitants  live  in  the  four  largest  cities? 

What  effect  do  the  sand  reefs  along  the  eastern  coast  have  on  the  commercial 
possibilities  of  the  state? 

How  does  Florida  help  the  farms  of  other  states  to  be  more  productive? 

What  is  the  chief  difference  between  the  prairies  of  Florida  and  those  of  the 
Central  and  Western  states? 

Who  were  the  most  important  Indians  of  the  Peninsula?  Tell  something  of 
their  history.    About  how  many  are  left  in  the  state? 

How  does  Florida's  largest  spring  rank  as  to  size  among  the  springs  of  the  world? 
What  shows  graphically  the  force  with  which  some  of  these  springs  reach  the  sur- 
face? 

Is  the  crop  which  brings  to  the  state  the  largest  returns  a  subtropical  product, 
or  is  it  grown  in  the  cooler  regions? 

What  does  the  name  of  this  state  mean?  Why  was  it  given?  Account  for  two 
popular  names. 

What  river,  not  especially  important,  is  known  by  name  as  widely  as  any  of 
the  world's  greatest  rivers? 

Qow  long  does  it  take  to  go  from  New  York  to  Florida's  most  famous  winter 
resort?    From  Chicago? 

To  how  many  nations  has  the  territory  comprising  Florida  belonged? 

If  the  coast  line  of  this  state  were  straightened  out,  how  far  westward  from  New 
York  would  it  reach? 

Of  what  tropical  or  semi-tropical  products  does  this  state  grow  practically  all 
that  is  produced  in  the  United  States? 

C"  O  iT*  ^  ^ 
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flour  and  whole-wheat  flour  are  marketed  to 
a  considerable  extent.  The  former,  named  for 
Sylvester  Graham  (1794-1851),  an  American 
reformer  and  advocate  of  vegetarianism,  is 
unsifted  wheat  meal  ground  from  the  entire 
kernel.  Whole-wheat  flour  contains  all  of  the 
kernel  except  the  coarser  portions  of  the  bran. 
The  bran  itself,  constituting  the  outer  coats 
of  the  wheat  kernel,  is  now  being  extensively 
used  to  give  bulk  to  food,  and  as  a  laxative — 
it  is  Nature's  remedy  for  constipation.  Gra- 
ham and  whole-wheat  flours  compare  favorably 
with  white  flour  in  composition;  in  common 
with  bran,  which  ranks  low  in  nutritive  quali- 
ties, they  are  more  laxative  than  fine  white 
flour.  Gluten  flours,  from  which  nearly  all  the 
starch  has  been  eliminated,  are  considered  of 
value  in  certain  forms  of  dyspepsia  and  dia- 
betes. 

How  Flour  Is  Made.  The  modem  process  of 
flour  milling  consists  in  separating  the  outer 
bran  layers  from  the  inner  portion  of  the  wheat 
kernel  by  repeated  grindings,  and  in  purifying 
the  broken  inner  portion  (the  middlings)  until 
a  pure  white  flour  is  secured.  The  wheat  is 
carried  to  the  top  of  the  mill  in  elevators,  and 
then  passed  through  several  machines  which 
remove  all  particles  of  dirt,  weed  seeds,  chaff 
and  other  impurities,  and  free  the  kernels  from 
fuzz  and  hair.  If  the  kernels  are  too  dry  and 
brittle  the  bran  will  split  up  into  tiny  pieces 
and  spoil  the  flour  during  the  reduction  process, 
and  so  it  is  often  necessary  to  dampen,  soak 
or  steam  the  wheat  in  order  to  moisten  the 
outer  layer.  When  these  processes  are  com- 
pleted the  cleaned  wheat  is  again  elevated  to 
the  top  of  the  mill,  weighed  there  by  automatic 
machinery  and  then  passed  through  the  various 
grinding  machines,  or  rollers. 

There  are  usually  five  sets  of  rollers,  and 

the  passage  of  the  grain  through  each  is  known 

as  a  break.    At  one  stage  of  the  process  the 

germ   of  the   wheat   kernel   is   removed,   for 

that  portion  contains  fat  which  is  liable  to 

become  rancid  and  spoil  the  flour  if  permitted 

to  remain.    After  the  first  grinding  the  crushed 

wheat  is  separated  into  (1)   first-break  flour, 

(2)    middlings,  consisting  of  portions   of  the 

inner  part  of  the  kernel  and  of  fine  pieces  of 

bran,  and  (3)  bran  and  unbroken  wheat.    The 

unbroken  wheat  is  then   passed   through  the 

'^xt  set  of  rollers,  and  after  the  second  break 

separated  as  before  into  flour,  middlings  and 

OL     The   middlings   from   each   break   are 

^Mtod  to  a  purifying  process,  in  bolting, 

IH^Alld  scalping  machines,  being  gradually 


separated  from  the  bran  and  other  by-products 
of  the  wheat,  and  the  purified  middlings  are 
finally  reduced  to  a  fine  white  meal,  forming 
the  high-grade  first-patent  flour. 

Portions  of  fine  flour  yielded  by  the  various 
breaks,  which  are  more  or  less  mixed  with  im- 
purities, become  the  red-dog  or  low-grade  flour, 
and  the  impure  middlings  accumulating  during 
the  successive  grindings  form  what  is  known 
as  baker^s  flour.  It  is  customary,  too,  to  blend 
the  different  streams  of  break  flour  and  mid- 
dlings flour  to  form  special  commercial  brands. 
The  finished  product  is  finally  fed  into  a  ma- 
chine which  packs  it  into  sacks  or  barrels. 
The  former  hold  a  half  barrel,  quarter  barrel 
and  eighth  barrel,  and  a  barrel  contains  196 
pounds. 

Statistics  of  the  Industry.  Minneapolis, 
Minn.,  which  is  in  the  famous  spring-wheat 
region  of  the  Valley  of  the  Red  River  of  the 
North,  is  the  most  important  flour-milling  cen- 
ter in  the  world,  and  its  Pillsbury  "A"  Mill, 
which  has  a  capacity  of  15,000  barrels  every 
twenty-four  hours,  is  the  largest  mill  anywhere 
in  operation.  The  combined  capacity  of  the 
mills  of  the  city  is  more  than  86,0(X)  barrels  a 
day.  Other  important  centers  are  Kansas  City, 
Mo.,  Buffalo,  New  York,  Duluth,  Saint  Louis, 
Philadelphia,  Milwaukee,  Chicago,  Detroit, 
Rochester  und  Cincinnati.  There  are  in  the 
United  States  about  7,500  manufacturing  estab- 
lishments which  supply  the  home  market  and 
also  export  flour  in  large  quantities,  besides 
numerous  smaller  mills  (gristmills)  which  grind 
wheat,  corn  and  other  grain  provided  by  neigh- 
borhood farms.  The  value  of  the  annual  prod- 
uct of  American  flouring  mills  is  about  $900,- 
000,000.  The  total  output  is  about  107,000,000 
barrels  a  year. 

Canada  is  also  an  important  flour-manufac- 
turing country,  having  over  1,140  establish- 
ments producing  flour  and  gristmill  products. 
The  value  of  the  yearly  output  is  about  $82,- 
500,000.  The  provinces  having  the  largest  num- 
ber of  establishments  are  Ontario  and  Quebec. 
Winnipeg,  in  Manitoba,  is  one  of  the  leading 
flour-manufacturing  cities  of  the  world;  To- 
ronto, Montreal  and  Vancouver  are  other  im- 
portant centers.  On  the  outbreak  of  the  War 
of  the  Nations  in  1914  Canada  sent  1,000,000 
barrels  of  flour  to  Great  Britain,  a  gift  that 
was  gratefully  received  by  the  British  govern- 
ment. The  Dominion  export  trade  amounts 
to  nearly  5,000,000  barrels  a  year. 

Budapest,  Hungary,  is  the  leading  European 
city  engaged  in  the  production  of  flour.    The 
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important  Bour-producing  countries,  in  addi- 
tion to  Canada  and  the  United  States,  are 
A^entina,  Australia.  Austria-Hungary,  Bel- 
gium,  British  India,  Bulgaria,  Germany,  the 
Netherlands,  Rumania  and  Russia,  but  some  of 
these  fall  far  below  the  United  States,     b.u.w. 


Food 


LLOWESS,  in  the  popular  sense,  are  the 
blooms  or  btoseoma  of  trees  and  plants.  They 
are  wonderful  creations  which  spring  from  the 
dull,  dark  eaKh,  and  appeal  with  their  beauty 
and  sweetness,  not  only  to  the  eyes  and  hearts 
of  human  beings,  but  also  to  birds,  butterflies 
and  insects.  They  are  those  wonders  of  nature 
which,  from  the  time  man  learned  to  express 
his  thoughts  in  written  language,  have  inspired 
artists  and  poeta.  Like  human  children,  these 
children  of  Mother  Nature  bring  with  them 
happiness,  or  peace,  or  comfort.  Mary  Howitt 
says,  in  her  Use  of  Flowers: 

God  might  have  made  the  earth  bring  forth 

Enough  for  great  and  smQl], 
The  oak  tree,  and  the  cedar  tree, 

Without  a  nower  at  all. 


Then  wheretoro.  wherefi 

All  dyed  with   ralnt 
All  fashioned  wllh  supremest  graci 

Upaprfnglng  day  and  night? 
Our  outward  life  requires  them  rti. 

Then  wherefore  had  they  blrtl 
To  minister  delight  to  man. 

To  beautify  the  earth : 
To   whisper   hope — to  comfort  ma 

Whene'er  hla  fallh  Is  dim; 
For  whoso  careth  for  the  flowers 
lore  for  Him 


were  they  made 


ft- 111  c, 


lueh 


Henry  Ward  Beecher,  in  hia  Ditcoune  oj  F.U3V>- 
cTs,  tells  us  that  "Flowers  have  an  expression 
of  countenance  as  have  men  or  animals.  Some 
seem  to  smile;  some  have  a  sad  expression; 
some  are  pensive  and  di£Bdent;  athera  again 
are  plain,  honest  and  upright." 

In  botany,  the  word  Homer  means  a  branch 
or  shoot  which  is  highly  modified  for  the 
purpose  of  insuring  the  increase  of  the  plant 
through  the  production  of  seed. 

Flower  Structure.  In  a  typical  flower  there 
are  four  circles,  or  sections,  each  specially 
divided  into  other  parts. 


Calyi.  The  liw  ur  i.iKniEiost  circle  is  the 
calyx.  Its  form,  that  of  a  cup,  suggested  the 
name,  which  is  derived  from  the  Latin  caltz, 
meaning  cuj>.  The  calyx  is  leaflike  in  structure, 
nearly  always  green,  but  sometimes  it  is  the 
most  brightly-colored  part  of  the  blossom.  Its 
duty  is  to  protect  the  more  delicate  parts 
within.  The  separate  divisions,  or  leaves,  of 
the  calyx  are  called  sepals  (see  illustration). 

Corolla.  The  next  circle,  within  the  calyx, 
is  the  corolla.  The  word  is  Latin,  and  means 
Utile  CTOtmi.  The  corolla  of  a  flower  is  usually 
brightly-colored;  it  is  what  people  usually  coll 
the  blossom,  and  to  the  child  it  is  the  whole 
flower;  it  is  that  part  of  the  flower  which  in- 
vites the  insects  and  birds.  It  also  protects 
still  further  the  very  heart  of  the  flower. 

Petals.    Each  leaf  of  the  corolla  is  called  a 
petal.     When   the   delicate   beauty   of  maiQr 
corolla-leaves  is  regarded,  it  is  easy  to  believe 
with  M.  M.  Ballon,  who  writes: 
For  mine  Is  the  old  belief. 

That  midst  your  sweets  and  midst  your  bloom. 
There's  a  soul  In  every  leaf. 

Stameiu.  Within  the  corolla  is  a  circle  of 
slender  stalks  with  little  knobs  at  the  top. 
These  are  called  stamens,  which  is  the  Latin 
for  thread,  and  they  are  the  male  organs  of 
the  flower.  Their  duty  is  the  production  of 
pollen,  which  is  described  below. 

FHament.  The  threadlike  stamen-atem  is 
called  the  filament.  Its  only  duty  is  to  support 
the  knob  at  the  top. 

Anther.  The  knob  at  the  top  of  the  filament 
of  a  stamen  is  called  the  anther.  It  usually 
consists  of  two  lobes,  or  cells,  each  with  a 
lengthwise  slit.  Within  these  cells  is  a  powder- 
like substance,  generally  of  a  yellow  color, 
which  is  disdmrged  at  a  special  time  in  the 
life  of  a  flower.  The  word  is  from  the  Greek, 
meaning  fiowery,  or  blooming. 
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Pollen.  The  powdery  aubstance  contaioed 
in  the  anthera  is  called  pollen,  a  Latin  word 
meaning  fine  diut.  Pollen  ie  the  fertilizing 
matter  of  flowers. 

Pollen  graitu  vaty  greatly  in  siie,  shape  and 
mHrkingB.  Some  are  dry  and  very  tiny,  and 
sometimes  fitted  with  little  wings,  so  that 
they  are  easily  carried  by  the  wind.  Others 
are  covered  with  a  sticky  substance,  so  that 
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they  become  attached  to  visiting  insects.  Some 
are  round;  others  are  angular.  Some  are 
smooth;  others  are  rough.  The  nork  they  do 
is  described  under  the  title  Pollbn  and  Pol- 

UN  AXIOM. 

Piilil.  The  innermost  organs  are  called  pis- 
tils. They  are  so  called  from  their  resemblance 
to  the  pestle  of  a  mortar,  having  a  small  knob 
at  the  top  and  an  enlarged  portion  at  the 
bottom.  They  are  the  female,  or  aeed-bearing, 
organs  of  the  flower. 

OtMtry  and  Ovuiet.  The  pistils  have  an  en- 
larged hollow  chamber  at  their  base,  called  the 
ovary.  Within  that  chamber  are  the  un- 
developed seeds,  and  these  little  eggs  are  called 

Style.  Up  from  the  ovary  extends  the  long, 
tapering  portion  of  the  pistil,  called  the  ttyle, 
from  the  Greek  word  for  pillar.  It  supports  a 
knob  called  the  »tigma.  When  pollination  has 
taken  place  in  a  flower,  pollen  tubes  grow  down 
through  the  style  to  meet  and  fertilise  the 
ovules  in  the  ovaiy  below. 

Stif/ma.  At  the  tip  of  the  style  is  the  iligma, 
an  expanded  knoblike  or  grooved  surface.  The 
word  itigtna  is  from  a  Greek  word  meaning 
mark,  or  blemith.  When  ripe,  the  stigma  se- 
cretes a  sticky  fluid  or  grows  a  coating  of 
hairs,  by  means  of  which  pollen-grains  are  held 
to  it.  These  pollen-grains  grow  down  through 
the  style  and  fertilize  the  ovules,  as  explained 
above.  In  this  way  life  is  brought  to  a 
sleeping  cell,  and  a  seed  is  made  from  which 
future  generations  of  plants  will  spring. 

In  some  plants  there  is  no  style  or  stalk,  and 
then  the  stigma  rests  directly  on  the  ovaiy. 

TarUtion  in  Flowers.  Very  few  flowers  are 
altogether  true  to  the  type  described  above. 
Olten  not  all  of  the  four  circles  are  present. 
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Either  the  calyx,  or  the  corolla,  or  both,  maj' 
be  lacking.  Only  stamens  may  be  found  in 
one  flower,  while  the  pistils  may  be  in  another 
flower  on  the  same  plant.  Or  all  the  flowera 
on  one  plant  may  have  stamens  only;  that  is, 
they  will  be  the  male  or  pollen-bearing  flow- 
ers, while  those  of  another  plant  of  the  same 
species  may  have  the  pistils  only,  and  be  the 
female,  or  seed-bearing,  flowers.  Some  flowers 
have  all  the  petals  the  same  sice  and  same 
shape;  others  have  a  few  petals  large  and  the 
rest  very  tiny.  Some  flowers  open  during  the 
day;  others,  and  those  are  usually  white  or 
of  pale  colors,  open  at  night. 

Every  strange  form  or  habit  of  a  flower, 
however,  exists  for  a  definite  purpose  in  the 
life  of  that  plant.  The  one  big  necessary 
thing  in  that  life  is  the  transferring  of  polleo 
from  stamen  to  pistil.  It  has  been  proved  that 
those  plants  grow  strongest  and  best  which  are 
from  seeds  which  have  had  new  characteristics 
brought  to  them  through  the  pollen  from  a 
different  flower  on  the  same  plant,  or  from 
an  entirely  different  plant  (see  Cross-Pbhtil- 
ization).  So  the  brilliant  colors,  the  varied 
and  wonderful  shapes,  the  markings,  the 
fragrance  and  the  honey-bearing  sacks  are  all 
methods  of  attracting  insects  or  birds  to  help 
in  Mother  Nature's  wonderful  work  of  pollina- 
tion (see  Botany,  subhead  Why  PUmU  Need 
Iiuecls).  One  of  the  specied  structures  of 
flowers  and  pollen-bundles  to  insure  the  repro- 
duction of  a  plant  is  interestingly  shown  in  the 
life  history  of  the  orchid. 

Then,  when  seeds  have  finally  been  made, 
comes  the  matter  of  putting  thoee  fertiliied 
ovules  into  the  ground,  in  new  surroundings, 
to  start  another  generation  of  plants.  That 
story  is  so  long  and  interesting,  it  is  told 
farther  on  in  these  volumes  under  the  heading 

The  Yesterday  and  To-day  of  Flowers.  At 
one  time  all  flowers  were  wild,  and  many  of 
the ,  beautiful  varieties  and  forms  which  are 
seen  to-day  did  not  exist.  Some  time  in  the 
far-away  past  some  savage  woman,  perhaps, 
carried  from  a  woodland  tangle  to  the  door 
of  her  cave  a  gaily  blossoming  plant  which 
pleased  her  eye.  There  it  was  carefully  nour- 
ished and  lovingly  helped  in  its  struggle  for 
existence,  and  the  culture  of  flowers  began. 
Then,  down  through  the  centuries  simple  gar- 
den plots  grew  into  stately,  well-kept  flower^ 
beds  on  large  estates,  for  the  love  of  flowers 
has  passed  down  from  generation  to  generation. 
From  the  busy  housewife,  the  care  of  flowers 
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nnafeired  to  apecial  workers.  They,  in 
iuni,  having  time  and  the  desire  to  experi- 
sod  to  study,  found  it  possible  to  create 
onus  of  life  by  aiding  Mother  Nature  io 
'ork  and  haatening  her  proceseea.  The 
B  of  raising  plants  and  producing  new 
nproved  forms  of  life  has  become  a  life 
with  many  men  (see  Burbank,  Luther). 
raising  of  plants  for  commercial  pur- 

haa  grown  into  an  important  industry, 
U,  everywhere,  supply  flowers  to  those 
wople  who  have  neither  the  time,  the 

Dor  the  means  to  grow  them;  and  to 


who  wish  to  pay  the  price,  they  furnish 
lants,  or  flowers  out  of  season,  which 
be  carefully  grown  under  glass.  There 
■er  7,400  florists'  establishments  in  the 
.  States,  each  producing  at  least  t250 

of  flowers  a  year.  The  entire  output 
>'ear  is  valued  at  about  135,000,000;  al- 

15,000,000  square  feet  of  land  are  under 

In  all  the  larger  Canadian  cities,  espe- 
n  the  eastern  provinces,  there  are  eatab- 
ats  of  a  similar  character. 

of  Flowers,  Flowers  are  not  only  used 
le  home  sites  more  beautiful,  but  they 
?d  for  interior  decoration,  aa  well.  They 
jod'a  beautiful  out-of-doors  within;  they 
comfort  and  kind  thoutthts;  they  have 
uage  for  the  bride  in  her  wedding  gar- 

and  they  speak  to  those  bereft  of  loved 
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ones.     As  Percival  telle  us,  in  The  Language 

of  Flowers: 

In  Elastem  lands  they  talk  In  flowers. 

And  they  tell  In  a  garland  their  loves  and  cares ; 
Bach  blosBom  that  blooms  in  their  garden  bowera. 

On  Its  leaves  a.  mystic  lansuase  bears. 

Flowcn  in  Medicine.  As  the  roots,  leaves 
and  seeds  of  many  plants  are  used  in  medicine, 
so,  too,  are  a  number  of  flowers  used  to  bring 
practical  relief  to  the  suffering.  The  flowers  of 
the  American  linden,  or  basswood,  are  collected 
in  May  or  June,  carefully  dried  in  the  shade 
and  then  sold  for  about  thirty-flve  cents  a 
pound,  A  drink  brewed  from  those  flowers  is 
used  as  a  remedy  for  headaches  and  indiges- 
tion, and  for  breaking  up  colds. 

The  corolla-leaves  of  flowers  of  the  coarse 
weed  mullein,  collected  when  nearly  open  and 
then  dried,  are  used  to  relieve  coughs,  catarrh 
and  diarrheal  complaints.  The  wholesale  price 
of  mullein  flowers  is  listed  at  seventy  to  eighty 
cents  a  pound. 

Both  flowers  and  fruit  of  the  elder  are  used 
medicinally.  The  flowers,  if  collected  when 
fully  open  and  then  quickly  dried,  contain 
properties  which  make  them  valuable.  They 
are  used  to  produce  perspiration  and  for  poul- 
tices and  ointments  in  treating  rheumatism, 
sores,  bums,  etc.  Elder  flowers  bring  about 
eighteen  to  twenty  cents  a  pound. 

Flomen  in  Perlumea.  All  plants  produce 
within  themselves  some  special  kind  of  oil 
which  gives  forth  an  odor  either  pleasing  or 
unpleasant.  The  use  of  such  oils  is  to  provide 
the  blossoms  with  those  fragrances  or  scents 
which  attract  the  creatures  which  are  neces- 
sary to  the  plant's  existence  (see  Botany,  sub- 
head IjUeretling  and  Curiou*  PUmU).  Joubert, 
in  Thought!,  expresses  the  beautiful  sentiment 
that  "The  odors  of  flowers  are  their  souls." 
To  preserve  those  "souls"  a  little  longer,  and  • 
to  bring  to  UB  those  fragrances  which  we  love 
when  we  cannot  have  the  flowers  themselves, 
the  great  industry  of  preparing  perfumery  from 
flowers  has  been  established. 

When  we  look  into  the  faces  of  flowers  and 
think  of  their  life  histories  from  seed  to  seed — 
lives  afiected  by  heredity  and  environment 
just  as  are  our  own  lives — we  can  understand 
that  sentence  from  Christina  G,  Rossetti's  Con- 
nider  the  Lilies  of  the  Field: 

Flowers  praach  to  us  if  we  will  hear. 

Suggestions  for  a  Flower  Garden.  The 
pleasure  and  satisfaction  derived  from  the 
planting  and  rearing  of  beautiful,  fragrant  flow- 
ers more  than  offset  the  sacrifice  of  time  and 


Plaatlna-'ntUe  It  Plowcra 


.^"u 


TfHE    TO    PliMT 


JMtt 

Cmdytufi... 
Corkiiiomb,  1< 
Codcennob,  b 

Mnriidd .... 
MunooettF.. 
NHturtium.. 

™^.' .""!.; 

Salvia 

SoApdradoii. . 
Stack 


Kb 


Se 


^  tolj 


energy  necessary  for  keeping  up  a  garden. 
School  yards,  especially,  should  be  made  at- 
tractive by  flower  beds.  A  few  general  sug- 
geetions,  applicable  for  home  or  school  garden- 
ing, are  here  given,  including  a  planting  table. 
It  is  a  good  idea  to  plan  the  garden  before 
beginning  the  actual  work.  Arrange  to  have 
the  tall  plants  form  a  background  for  those 
which  grow  lower;  attractive  effects  may  be 
secured  by  a  careful  arrangement  of  color 
schemes  (refer  to  table  above).  See,  also,  the 
article  Gabdening. 

The  plot  selected  should  be  accurately  staked 
out,  and  should  be  fertilized  with  a  coating  of 
well-rott«d  mauure.  Turn  the  manure  under 
the  Boil  with  a  fork  or  spade,  and  just  before 


April 

planting  give  the  ground  a  thorough  raking. 
The  plants  must  be  watered  when  there  is  a 
scarcity  of  rain,  and  the  garden  must  be  kept 
free  from  weeds.  Good  cultivation  is  csmd- 
tiol.  This  means  hoeing  the  surface  of  tike 
ground  and'  then  dragging  a  rake  lightly  ova 
it,  so  there  will  be  at  all  times  a  fine,  lidt 
layer  of  soil  on  the  top. 

The  time  of  planting,  the  depth  to  sow  the 
seeds,  and  distance  between  plants  and  rowi 
are  shown  in  the  accompanying  table,  which 
applies  to  the  latitude  of  New  York  state. 
Allow  tea  days  later  or  earlier  for  every  100 
miles  north  or  south  of  that  state.  Indoor 
planting  refers  to  seeds  started  iq^  Uie  house 
and  transplanted  later. 
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Flowers  made  by  hand  are  of  a  great  variety 
of  materiata,  usually  in  imitation  of  natural 
fiowera,  and  are  used  for  scientific  as  well  as 
for  decorative  purposes.  A  collection  of  glass 
flowers  at  Harvard  University  represents  the 
flora  of  the  United  States.  Flowers  of  wax  in 
collections  in  museums  of  natural  history  are 
strikingly  lifelike.  The  use  of  artificial  flow- 
ers for  decoration  and  ornament  has  resulted 
the  establishment  of  an  important  industry 
in  various  countries.  At  present  FYance  and 
America  are  the  chief  centers  for  the  manufac- 
ture of  flowers  for  house  and  table  decoration 
and  for  adornment  of  women's  apparel.  The 
output  from  the  United  States  establishments 
alone  is  valued  at  over  J9,000,000  yearly. 

Artificial  flowers  have  been  made  since  cen- 
turies before  the  Christian  Era,  and  by  people 
of  all  nations.     Although  silks,  linen,  cotton, 


gauie,  satin,  velvet,  paper,  ribbon  and  kid  are 
the  materials  now  most  widely  used,  the  an- 
cient Egyptians  used  stained  horn  shavings,  and 
the  Romans  used  gold  and  silver.  The  Chinese 
use  rice-paper,  the  Japanese  the  pith  of  bam- 
boo, and  in  Italy  cocoons  of  the  silkworm  are 
dyed  and  made  into  flowers.  South  Americsn 
Indians  utilize  feathers  for  this  purpose,  and 
savages  of  different  countries  make  lorelT 
sprays  of  flowers  from  dainty  shells. 

To  make  flowers  of  glass  and  of  was  for 
scientific  purposes  requires  skill  and  knowledgs 
of  plant  life,  but  the  prodvtction  of  many  of 
the  realistic  artificial  flowers  of  cloth  which 
are  sold  to-day  also  calls  for  art  and  deiiney. 
Most  of  the  work  is  done  by  hand.  First,  tlx 
various  fabrics  employed  are  cut  into  sbapei 
of  leaves,  petals,  etc.,  but  that  is  often  dont 
by  machinery.     Then  veins  are  impreased  JB 
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leaves  by  means  of  dies,  and  petals  are  given 
their  hollow  form.  After  that  the  various  parts 
are  assembled  by  hand  and  built  into  the 
form  of  a  flower,  from  the  center  outwards. 
The  flower  is  then  mounted  on  its  stem  of  wire, 
and  Anally  the  stem  is  wrapped  with  tissue 
paper,  silk,  or  a  green  rubber  tubing.  If  varia- 
tions in  tint  are  desired,  which  must  be  added 


with  a  brush,  the  leaves  and  petals  are  passed 
to  the  artist  directly  from  the  cutter. 

Not  only  are  artificial  flowers  of  to-day 
copies  of  natural  flowers,  but  manufacturers 
have  placed  on  the  market  what  are  known  as 
fancy  flowers,  inventions  to  use  up  waste  pieces, 
and  the  demand  for  these  is  considerable,  al- 
though they  represent  no  living  species,     lb. 


State  Flowers 


In  nearly  every  state  of  the  United  States 
some  flower  more  prominent  locally  than  others 
or  beloved  for  sentimental  reasons  has  become 
popularly  recognized  as  the  emblem  of  the 
state.  In  most  cases  the  choice  has  been  em- 
phasized by  act  of  legislature  or  by  vote  of 
the  school  children.  The  following  is  a  list 
of  those  commonly  accepted: 

Alabama Goldenrod 

Alaska    Forget-me-not 

Arizona    Sequoia  Cactus 

Arkansas    Apple  Blossom 

California     Golden   Poppy    (Eschscholtzia) 

Colorado    White  and  Blue  Columbine 

Connecticut    Mountain  Laurel 

Delaware    Peach   Blossom 

Florida   Orange  Blossom 

Georgia Cherokee  Rose 

Idaho    Syringa 

Illinois    Violet 

Iowa    Goldenrod 

Kansas   Sunflower 

Kentucky    Goldenrod 


Louisiana 

Maine    

Maryland   

Michigan    

Minnesota    

Mississippi 

Missouri   

Montana 

Nebraska   

Nevada   

New  Jersey 

New   Mexico 

New  York 

North   Dakota. . . . 

Ohio 

Oklahoma 

Oregon    

Rhode    Island . . . . 
South  Dakota. . . . 

Texas    

Utah    

Vermont    

Washington 

West  Virginia 

Wisconsin 

Wyoming 


Magnolia 

I*ine  Cone  and  Tassel 

Black-Eyed   Susan 

Apple  Blossom 

Moccasin  Flower 

Magnolia 

Goldenrod 

Bitterroot 

Goldenrod 

Sagebrush 

Sugar  Maple  (tree) 

Cactus 

Rose 

Goldenrod 

Scarlet  Carnation 

Mistletoe 

Oregon  Grape 

Violet 

Anemone 

Blue   Bonnet 

Sego  Lily 

Red  Clover 

Rhododendron 

Rhododendron 

Violet 

Gentian 


National  Flowers 


Since  earliest  times  flowers  have  been 
adopted  as  national  emblems.  As  with  indi- 
viduals, so  with  the  people  of  a  nation;  some 
flower  has  stood  in  the  memory  for  years, 
through  association  with  important  events,  or 
with  religious  ceremonies.  So  what  more  ap- 
propriate to  adopt  as  that  nation's  symbol 
than  one  of  nature's  wonders? 

One  of  the  oldest  of  national  flowers  is  that 
of  Egypt,  a  beautiful  species  of  water  lily 
called  the  lotus.  That  flower  was  always  con- 
nected in  the  minds  of  the  Egyptians  with  their 
gods  and  with  wisdom.  India,  too,  holds  the 
lotus  flower  sacred,  from  the  belief  that 
Brahma,  the  Supreme  Being  in  Hindu  religion, 
was  bom  in  its  bosom,  and  it  became  that 
nation's  flower  symbol  also. 

Persia  is  a  land  of  beautiful  roses,  and  each 
year  a  feast  of  roses  is  held  as  long  as  those 
flowers  bloom;  so  the  rose  is  the  emblem  of 
Persia.  The  national  emblem  of  Japan  is  the 
chrysanthemum,    or    golden    flower,    and    the 


country  itself  is  popularly  called  the  ''Land 
of  Chrysanthemums."  China  has  chosen  the 
narcissus  as  its  national  emblem. 

Greece  is  a  landi  where  flowers  have  always 
held  a  position  of  importance,  and  there  the 
violet  has  been  chosen  as  the  national  emblem. ' 
Italy  has  chosen  the  white  lily,  Spain  the  pome- 
granate, France  the  fleur-de-lis  and  Switzerland 
the  rare  edelweiss. 

The  emblem  of  England,  the  rose,  brings 
to  mind  the  War  of  the  Roses,  at  the  close  of 
which  the  Tudor  rose  was  chosen  as  the  na- 
tion's symbol.  The  shamrock  holds  its  place 
in  Irish  hearts  because  Saint  Patrick  used  it 
to  illustrate  one  of  his  sermons.  A  moat 
tilled  with  thistles  saved  a  fortress  in  Scotland 
from  Danish  invasion  in  the  reign  of  Malcolm 
II,  and  the  thistle  was  adopted  as  the  national 
emblem,  in  gratitude  for  the  escape.  So  on 
the  coat-of-arms  of  Great  Britain,  just  below 
the  shield,  are  engraved  the  rose,  the  thistle 
and  the  shamrock. 
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The  story  behind  the  adoption  of  the  com-  adopted  as  the  emblem  of  the  United  States, 

flower,  or  Kaiserblume,  as  the  national  emblem  as  not  yet  has  tradition  made  any  flower  espe- 

of   Germany,   is  a   very   pretty   one.     When  cially  significant. 

Napoleon's    army    held    Berlin,    Louise,    the         The  following  is  a  list  of  national   flower 

queen-mother  of  Emperor  William  I,  taking  emblems,  the  countries  being  arranged  in  al- 

refuge  outside  the  city,  comforted  her  children  phabetical  order: 

by  weaving  for  them  garlands  of  cornflowers  ^       ^  ,,     ,    ,     , 

.  i.j  **  1         ii  n  Canada    Maple  Leaf 

from  the  wayside.     After  that  the  cornflower  chlna    Narcissus 

was  the  favorite  of  William  and  the  German  Egrypt   Lotus 

people.  Eln^land   Rose 

While  marching  to  battle  against  an  English  !;'**"^    Fieur-de-iis 

«>iA    *u  %        TIT  I  u  Germany    Cornflower 

army  m  a.  d.  640,  the  men  of  a  Welsh  army  Greece violet 

plucked  leeks  to  place  in  their  caps  to  dis-  India  Lotus 

tinguish   themselves   from   the   enemy.     They  Ireland   Shamrock 

were   victorious  that  day,  and  the  leek  was  l^*"^^   ^^*^^  Ml^ 

,  ,  ,  ,  ^    '     ,  Japan    Chrysanthemum 

Chosen  as  the  emblem  of  Wales.  Mexico    Nopal  Cactus,  or  Prickly  Pear 

Mexico    has    chosen    the    nopal    cactus,    or  Persia Rose 

prickly  pear,  as  its  emblem,  and  Canada,  the  Scotland Thistle 

leaf  of  the  sugar  maple,   remarkable   for  its  f^^*"    ;": Pomegrranate 

.  .,,,..  ^  ,  Switzerland Edelweiss 

beautiful  colonng  m  autumn.    By  popular  vote,  united  States. . . . Goldenrod 

the    widely-distributed    goldenrod    has    been  Wales  Leek 

Language  of  Flowers 

Bishop   Coxe   said,    in   his    The   Singing    of  Amaranth  Immortality 

]Q{^^  Anemone Anticipation,  Frailty 

'  x^yr.^^^^  «^^  «,^..^o  Apple  Blossom Admiration 

Flowers  are  words  .  „.^«»  t  ^^  *  t-. 

„„  .  ,  ^   ^  J      X      J  Aspen  Leaf Fear 

Which  even  a  babe  may  understand.  tj^iI- 

Brier    Insult 

Throughout  the  years,  and  in  all  nations,  cer-  Buttercup  Wealth 

tain  flowers  have  always  signified  a  cerUin  Camellia   iimess 

,.         .  .L      •   J-     J     1  «*•  Calla Magmiflcent  beauty.  Pride 

sentiment,   owing  to   individual   properties   or  candytuft  indifference 

special  characteristics,  as  the  amaranth  for  im-  Cornflower    Heaven 

mortality,  because  it  lasts  so  long;  the  poppy  Cowslip   Youthful  beauty 

for  forgetfulness,  because  stupefying  opium  is  S!^*!! in  r)eath 

-      5*  .  ,       ^1      i_  •       ^       •       ix    1-  Daffodil   i;^ nrequited  love 

made  from  its  seeds;  the  bner  for  insult,  be-  Daisy Simplicity 

cause  of  its  thorns.  Dandelion   Coquetry 

Poets  and  peoples  of  all  nations  have  at-  Evergreen Hope 

tributed   meanings   to   ma^y   flowers,   and   so  Everlastings Undying  affection 

...  °^  /  ,  Fern Forsaken 

onginated     a     custom     of     expressing     one  s  pive-leafed  Clover  ....  Bad  luck 

thoughts  and  feelings  by  means  of  flowers.  Forget-me-not   True  love 

Among  the  Greeks  and  Romans  the  language  Four-leafed  Clover  . . .  Good  luck 

of  flowe«  was  in  vogue,  and  all  events  of  inter-  ^^T. i ::.::: '.  V.:. l^mpHde 

est  were  represented  by  flowers  or  leaves.     1  he  Geranium    Deceit 

olive   was  the  token   of  peace ;   the   bay   was  Croldenrod   Encouragement 

the  poet's  crown;   the  m>Ttle  was  the  crown  Heather Loneliness 

for   beauty,   and   the    oak   was   the    patriot's  !!f *^|'^P^ ?^I!"'''' 

/  -         ,  ^,  ,     J  J  Hepatica    Anger 

crown.     A  laurel  wreath   marked  success  and  Honeysuckle   Fidelity 

high  achievement.    Tender  messages  were  con-  Hyacinth Sorrow 

veyed  by  lovers  through  beautiful  flowers,  and  ivy   Trustfulness 

to  some   extent  that   custom   still   exists.     A  laurel   I^*"!f„ 

,  ,  .._  ,  „     ^-  Lilac Fastidiousness 

Single  red  rose  means    I  love  you  ;  the  moss-  my Majesty,  Purity 

rose  bud  is  a  confession  of  love ;  a  white  rose  Lotus  Forgetfulness 

signifies  happy  love.  Marigold   Contempt 

^^Ehe  following  is  a  list  of  flowers  whose  mean-  JJ^^^^^^'*  *  ^"^  ^^*»- " ' ' "^^J^^^  ^„ 

^^^■VL  „®       1  ,.  1     ,     1  1       1  Myrtle    Wedded  bliss 

^^     ^•j  well   established  through   the   poetry  Narcissus    Vanity 

«  pe  of  nations:  Oak  Leaf Power 
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Orange  Blossom Marria«:e  Oxeyo  Daisy                        Sweet  Alyssum 

Oxalis Pangs  of  regret  Pansy                                   Sweet  Pea 

Palm  Leaf    Conquest  Passion  Flower                   Sweet  William 

Pansy Thoughts  Peony                                    Tiger  Uly 

Poppy    Oblivion  Petunia                                Trillium 

Rose Love  Phlox                                   Trumpet  Flower 

Rosemary   Remembrance  Pink                                      Tuberose 

Rue    Repentance  Polnsettia                            Tulip 

Scarlet  Geranium A  kiss  Poppy                                   Verbena 

Snowdrop A  friend  In  need  Primrose                              Violet 

Sting  Nettle Rudeness  Rhododendron                    Wall  Flower 

Sweet  William Gallantry  Rose                                     Water  Lily 

Tuberose    Bereavement  Sunflower                            Zinnia 

T^"P     JP.'^l^"?^  GENERAL 

Violet   Modesty 

Yellow  Rose Jealousy  Amaryllis  Family              Herbarium 

Botany  Herbs 

Consult    Stack's    Wild    Floioera    That  Every       ^^^                                      Inflorescence 

Child  Should  Know;  Morley's  Flowers  and  Their       g^lb  Leguminous  Plants 

Friends;    Gibson's    Blossom    Host    and  Insect       Catkin                                  Perfume 

Guests;    Maeterlinck's    The    Intelligence  of    the      Composite  Family              Plant 

Flowers;  Skinner's  Myths  and  Legends  of  Flow-       Cross-Fertilization  Pollen  and  Pollination 

ers.  Trees,  Fruits  and  Plants.  Exotic                                  Rose  Family 

Related  Snbjecta.     The  following  list  Includes       Flora  Seeds 

not  only  the  flowers  given  separate  treatment  In       Greenhouse  Spurge  Family 

these  volumes,   but  a  number  of  more  general  FLOYD,  floid,  JoHN  BucHANAN  (1807-1803), 

articles  which  have  to  do  with  certain  phases  of  x^                    j/-irjx         i 

the  s  bject  *  ^^  American  statesman  and  Confederate  eol- 

Canla                               Everlasting  Flower  ^^^  ^^  ^^^  War  of  Secession.     He  was  grad- 

Cardinal  Flower               Fleur-de-lis  uated   from   South   Carolina  College  in   1826, 

Carnation                         Forget-me-not  practiced  law  in  Virginia  and  in  Arkansas,  and 

Chr>'santhemum                Four  o'clock  ^as  governor  of  Virginia  from   1846  to  1852. 

^^^"^^tJf                           1'"''^^^  In  March,  1857,  he  became  Secretary  of  War 

Columbine                            Fuchsia  ._       .'       _'              ,^,.          .i-,i 

Convolvulus                      Gardenia  ^^  President  Buchanans  Cabinet,  but  his  lack 

Cosmos                             Gentian  of  administrative  ability  soon  became  apparent. 

Cow.siip                             Geranium  In  December.  1860,  Floyd  was  discovered  hon- 

^'•^'^"''                             Gladiolus  QJ.J       y^          jj^f^  ^^^^  y^     government  con- 

Cyclamen                               Gloxinia  .       f        .          ..   •      .•           f  ,\ 

Daffodil                            Goidenrod  tractors  m  anticipation  of  future  earnings,  and 

Dahlia                              Harebell  the  President  requested  his  resignation. 

^^isy                              Heliotrope  In  February,   1862,  he  became   commander 

dITi^iiT                        HibiscuT  °^  *^®  Confederate  forces  at  Fort  Donelson, 

Dogs-tooth  Violet            Hollyhock  ^^  ^°  *^®  ^^8^^  o^  February  18  he  fled,  with 

Dutchman's  Breeches       Honeysuckle  his  second  in  command.  General  Pillow,  leaving 

Easter  Lily                      Hyacinth  General  Simon  B.  Buckner  to  surrender  to  Gen- 

^f  ^7^'"^                         Hydrang-ea  ^^^  q^^^^     Jwo  weeks  later  he  was  relieved 

Adonis                                   Immortelle  ...                      ilt^-i^t^-           jj-i 

Agrimony                          Iris  °^  *^^^  command  by  President  Davis,  and  died 

Amaranth                        Jasmine  at  Abingdon,  Va.,  during  the  next  year. 

American  Beauty              jontiuil  FLUORESCENCE ,  fioo  o  res '  ence,  a  property 

Anemone                          Kaiserblume  possessed  by  certain  substances  by  virtue  of 

Arbutus                                  Lady's  Slipper  u-  u  xu              j  u     i    *     *u                           r  i-  u* 

Asphodel                          Larkspur  ^^^'ch  they  send  back  to  the  eye  rays  of  light 

Aster                                ijiac  of  a  different  color  from  that  of  the  rays  falling 

Azi^ieji                              Lily  upon  them.     The  name  was  taken  from  the 

Bachelor's  Button               Lily  of  the  Valley  ^^^^  ^                                 ^-^^^^  ^^^               ^^. 

^^^'"""'^                                  Lobelia  .     .          ''.       u-T       uu-4.    *u-                 1 

Bi^nonia                           Lotus  rieties    of   which    exhibit   this   property    m    a 

Bitterroot                         Marigold  marked  degree.     A  fluorescent  substance  ab- 

Bhick-eyed  Susan              May  Apple  sorbs  a  part  of  the  light  which  falls  upon  it, 

nl?J>l"if  "^^""^                 JJ^^^"f "^1  modifies  it  to  a  great  extent,  and  then  radiates 

Bluebell                                 Moccasin  Flower  .           .                     j-o       •                ... 

Bridal  Wreath                  Moonflower  ^^  again;  the  modification  consists  m  increasing 

Buttercup                          Morning-glory  the  wave-length  of  the  light  which  strikes  the 

Calla                                     Narcissus  body. 

Camellia  Nasturtium  mu-        u  i-  ^       j    u       o- 

campanula                       Oleander  This    phenomenon    was    discovered    by    Sir 

Candytuft                        Orchid  David  Brewster  in  1833,  in  the  course  of  his 
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experiments  with  light.  He  admitted  a  beam 
of  sunlight  through  a  lens  into  a  solution  of 
chlorophyll,  which  is  the  green  coloring  matter 
of  plants,  and  discovered  that  the  path  of  the 
rays  within  the  solution  was  marked  by  a 
bright  red  light,  though  blue,  yellow  and  orange 
were  absorbed.  Similarly,  he  found  if  a  beam 
of  sunlight  falls  upon  a  solution  of  sulphate 
of  quinine  the  portions  of  the  surface  where 
the  light  strikes  show  a  bright  blue  color. 
Canary  glass,  which  is  glass  colored  with  oxide 
of  uranium,  also  poasesses  this  property,  and 
when  illuminated  its  surface  exhibits  a  beauti- 
ful yellowish-green.  In  each  case  the  fluorescent 
light  corresponds  to  a  wave-length  longer  than 
that  of  the  colors  absorbed  by  the  substance. 
Nearly  all  kinds  of  paraffin  oil  and  solutions 
made  from  the  bark  of  the  hoise  chestnut  are 
highly  fluorescent. 

When  the  source  of  illumination  is  removed, 
most  fluorescent  substances  cease  to  give  off 
light.  There  are  some,  however,  such  as  dia- 
monds, calcium  tungstate  and  the  sulphides  of 
barium,  calcium  and  strontium,  which  glow  for 
some  time  in  darkness.  Such  bodies  are  called 
phosphorescent. 

Related  Sabjeeta.  The  reader  is  referred  to 

the  following  articies  in  these  volumes: 
Color  Light 

Fluor  Spar  Phosphorescence 

FLUORINE,  floo'orin,  an  element  which 
enters  into  the  composition  of  the  very  abun- 
dant mineral  known  as  fluor  spar,  which  is  a 
combination  of  fluorine  with  calcium.  Small 
quantities  of  combined  fluorine  are  also  found 
in  bones,  in  the  enamel  of  the  teeth  and  in 
the  blood.  Fluorine  is  never  found  in  a  free 
state  in  nature,  because  it  is  the  most  active 
element  chemically  and  enters  easily  into  com- 
bination with  other  elements.  Fluorine  was 
isolated  for  the  first  time  in  1886  by  the  French 
chemist  Henry  Moissan  ^1852-1907),  who  de- 
composed hydrofluoric  acid  by  electricity. 

Fluorine  belongs  to  the  group  known  as  the 
halogens  (which  see).  It  is  a  greenish-yellow 
gas,  with  a  sharp  odor,  and  it  is  just  a  little 
heavier  than  air.  It  can  be  liquefied  when 
subjected  to  high  pressure  and  low  tempera- 
ture. Fluorine  does  not  bum  in  air,  which 
means  that  it  does  not  combine  with  oxygen, 
but  moit  metalfl  bum  in  it,  forming  fluorides. 

)horus  and  carbon  take 

il  containing  fluorine. 

fluorine  at  ordinary 

of  the  great  attrac- 

^  with  which  it  forms 


hydrofluoric  acid  (which  see).  The  diemical 
symbol  for  fluorine  is  F.    See  Chemistbt. 

FLUOR  SPAR,  floo'ar  spahr,  the  mineral 
used  for  etching  glass.  It  is  a  compound  of 
oxygen,  fluorine  and  calcium,  and  occurs  in 
beautiful  cubelike  crystals,  which  may  be  blue, 
yellow,  green  or  red,  but  the  blue  are  the 
most  common. 

To  write  your  name  on  glass  with  fluor  spar, 
place  some  powdered  fluor  spar  and  sulphuric 
acid  in  a  lead  dish.  Coat  a  piece  of  glass  with 
wax,  then  write  your  name  in  the  wax  with 
some  sharp-pointed  instrument,  such  as  a  brad- 
awl. Place  the  glass  wax  side  down  on  the 
dish  and  slightly  warm  the  mixture.  In  a 
few  minutes  the  acid  set  free  will  etch  the  name 
in  the  glass.    See  Fluobescencb. 

FLUTE,  in  music,  a  term  applied  to  a  wind 
instrument,  usually  made  of  wood  and  con- 
sisting of  a  pipe  pierced  with  holes.  In  the 
same  class  are  the  fife,  flageolet  and  piccolo, 
all  described  in  these  volumes.    Sound  is  pro- 
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duced  by  a  current  of  air  entering  the  tube. 
The  ancient  Hebrew  and  Greek  forms  were 
held  away  from  the  player,  who  blew  through 
a  mouthpiece  at  the  end.  The  modem  flute 
is  played  by  blowing  through  a  mouthpiece 
in  the  side.  The  tube  is  about  twenty-seven 
inches  long,  and  may  be  made  of  boxwood, 
ivory,  ebony  or  silver,  with  mountings  to  suit 
individual  taste.  In  a  modem  orchestra  the 
flutes  have  an  important  and  most  effective 
part.  Usually  there  are  two,  and  when,  in  loud 
and  strong  passages,  a  third  is  required,  it  is 
generally  the  piccolo  that  is  used.  This  is  a 
small  flute,  with  a  high,  shrill  tone,  a  little 
unpleasant  to  some  people. 

FLUX,  fluks,  a  word  derived  from  the  Latin 
fluere,  meaning  to  flow,  and  now  applied  scien- 
tifically to  any  substance  added  to  ore  before 
melting,  as  an  aid  in  separating  impurities 
from  the  metal.  In  iron  smelting,  the  flux 
generally  used  is  limestone,  which  readily  com- 
bines with  the  undesirable  properties  in  the 
ore  and  forms  a  slag  which  may  be  easily 
removed  from  the  molten  iron.  Fluxes  consist- 
ing of  mixtures  of  borax,  soda  and  potash  are 
used  to  separate  base  metals  from  gold  and 
silver.  In  assaying  silver,  litharge  and  red 
lead  are  used,  as  they  quickly  dissolve  metallic 
oxides.  The  proportion  of  flux  required  can 
only  be  decided  by  experiment,  as  ores  vaiy 
considerably. 
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1  LY.  "A  fly,"  uTote  a  small  boy  who  hail 
had  a  lesjou  in  aclioo!  on  th(.>  huTUi  the  little 
pest  can  do,  "ia  more  dangerous  than  a  lion, 
but  I  would  rather  have  a  fly  bit«  me  than  a 
lion."  Not  many  years  ago  flies  were  looked 
upon  as  a  necessary  nuisance ;  they  were  trou- 
blesome, but  they  were  not  dangerous,  people 
thought,  and  there  was  no  possible  way  of 
getting  rid  of  them.  A  half-century  ago  it 
was  common  at  mealtime  during  the  summer 
months  to  have  a  servant  or  one  of  the  chil- 
dren of  the  family  stationed  near  the  table 
with  a  leafy  branch,  wherewith  to  wave  away 
the  flies  which  were  thick  in  the  dining-room. 
A  little  later  nettings  were  introduced,  and 
then  came  wire  screens,  to  keep  out  as  many 
as  possible ;  but  to-day  such  measures  are 
looked  upon  as  all  too  passive,  because  the 
deadly  nature  of  the  insect  is  uoderstooil,  and 
regular  cruaadee  are  instituted  against  the  fly. 

But  why?  What  can  this  little  insect  do 
that  makes  it  as  "dai^serous  as  a  lion,"  and 
has  caused  "Swat  the  fly"  to  become  a  slogan? 
Before  discussing  this  question  it  is  necessary 
to  leam  something  about  the  insect. 

What  >  Fly  Is.  The  name  fly  is  applied  to 
many  diflerent  kinds  of  insects;  in  fact,  more 
than  40,000  species  are  known  to-day,  but  they 
all  have  certain  traits  m  common.  The  m08t 
noticeable  of  several  resemblances  is  the 
fact  that  they  have  but  two  wings;  the  scien- 
tific name  for  flies  is  DipterOf  which  means  two- 
^mn^ed.  No  other  known  insect  has  two  wingi 
except  one  little  scale-insect.  The  winp  of 
flies  are  always  transparent,  never  folded  as 
are  the  wings  of  grasshoppera,  and  they  have 
prominent  lengthwise  veins.  Instead  of  hind 
wings  most  flies  have  two  small,  rod-like  organs 
which  probably  help  the  insect  to  balance  and 
steer  itself  in  flight.  The  bead  of  a  By  is  usu- 
ally small ;  by  far  the  lai^er  part  of  it  is  made 
up  of  two  wonderful  eyes,  which  are  often 
composed  of  thousands  of  facets  which  enable 
their  owner  to  see  in  almoet  any  direction.  A 
few  species  are  provided  with  sucking  mouth- 
parts,  but  fortunately  the  common  bouse  fly  is 
not  thus  equipped. 


The  Commonest  Fly.  Of  the  true  flica,  a 
number  of  groups  nre  very  well  known,  ns  the 
gnatg,  blow  fiiet,  midget  and  moiquiloes;  and 
the  name  is  often  applied  to  certain  insects 
to  which  it  does  not  really  belong,  as  the 
dragon  fiy  and  the  May  fly.  But  there  is  one 
true  fly  which  is  so  common  all  about  the 
haunts  of  man  that  it  has  received  the  name 
of  domestic  fly,  or  hou»e  fly,  and  it  is  this 
little  creature  which  is  meant  when  the  term 
fly  is  used  without  modification. 

Life  History.  There  are  some  very  inter-, 
eating  things  about  the  house  fly.  Every  t^ild 
has  watched  with  wonder  its  progress  across 
the  ceiling,  to  which  it  is  held  by  the  sucker^ 
like  hairs  on  its  feet;  but  nothing  about  it  is 


more  remarkable  than  the  anuiiing  npidt^ 
with  which  it  breeds.  If  there  were  alive  in 
the  world  at  the  beginning  of  April  but  one 
fly,  and  that  an  egg-laying  female,  there  might 
be  six  months  later,  if  all  the  e^a  laid  came 
to  maturity,  no  fewer  than  131,220,000;000,000,- 
000,000  flies— over  131  quintillions  of  descend- 
ants of  that  one  first  fly  I  What  wonder  ie  it 
that  a  neighborhood  which  seemed  free  from 
flies  may  in  a  week  or  two  be  swarming  with 
themi 

The  female  lays  her  eggs  in  any  warm,  damp, 
decaying  matter,  whether  it  be  the  manure  of 
a  stable,  the  filth  of  a  pig's  pen  or  the  fer- 
menting garbage;  and  there  the  tittle  white 
maggots  are  batched  out.    Soon  these  change 
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into  pupae  (plural  of  pupa,  the  intermediate 
state),  and  in  from  eight  to  fourteen  days 
emei^  as  mature  Oiea.  Led  by  iu  strong 
sense  of  smell,  the  young  fly  hastens  from  its 


filthy  hatching  place  to  the  nearest  food-supply 
spot— perhaps  an  imperfectly  screened  kitchen 
or  the  baby's  milk,  where  it  begins  to  be  indeed 
a  deadly  enemy. 

Hann  Done  bf  FUm.  Occasionally  some 
person  objects  that  the  fly  is  receiving  more 
than  its  share  of  censure,  claiming  that. a  little 
BtinglesB  insect  cannot  be  one  of  the  most 
dai^erous  things  in  the  world ;  but  doctors  and 
scientists  are  ready  with  facts  to  prove  the 
contrary.  It  is  no  longer  a  theory  but  a  well- 
established  fact  that  flies  cause  many  of  the 
cases  of  typhoid;  that  "summer  complaint" 
might  well  be  called  "fly  complaint,"  so  clearly 
is  it  spread  by  flies;  that  tuberculosis  and  all 
filth  diseases  are  carried  by  it;  that  domestic 
aninuds  owe  many  of  their  diseases  to  its 
agency— in  fact,  that  flies  cost  in  Canada  and 
the  United  States  hundreds  of  millions  of  dol- 
lars and  scores  of  thousands  of  lives  every 
year. 

How  they  accomplish  all  thia  is  very  evi- 
dent, since  their  hairy  legs  are  peculiarly  well 
fitted  for  carrying  germs  and  filth  particles 
from  their  favorite  breeding-haunts  to  food 
often  left  exposed  for  them  to  walk  upon. 
More  than  0,000,000  bacteria,  it  has  been  esti- 
mated, can  be  carried  by  one  fly  on  its  body 
as  it  flies  from  the  manure  pile  or  the  spit- 
toon or  the  sick  room  to  the  baby's  lips  or  to 
the  sugar  bowl.  It  is  not  chance  that  the  fly 
season  coincides  with  the  season  of  dangerous 
intestinal  diseases  and,  very  largely,  with  the 
typhoid  season :  it  ia  a  clear  case  of  cause  and 
effect. 

VaciBK  the  Fly  Problem,  l^e  average  per- 
■on  feels  helpless  and  hopeless  in  facing  the 

teaMBtion    of  what   is   to   be   done   about   it. 

^^IjprG  always  have  been  flies,  therefore  there 
will  be  fliee,"  it  his  opinion,  despite  any 
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little  efforts  on  his  part.  Serious,  scientific 
men  have  faced  the  problem  in  a  sober-minded, 
scientific  manner,  and  have  found  ways  and 
means  which,  if  generally  adopted,  would  do 
much  toward  ridding  the  world  of  this  pest. 
In  agricultural  communities,  such  favorable 
breeding-grounds  as  manure  heaps  and  open 
swill  barrels  can  be  replaced  by  covered  ma- 
nure bins  and  screened-top  barrels,  and  the 
flies  be  kept  down;  cities  and  villages,  how- 
ever, may,  with  proper  care,  be  flyless. 

Some  of  the  remedies  are  easy  to  apply  and 
have  been  employed  for  many  years.  Windows 
and  doors  may  be  screened  and  "sticky  fly- 
paper" may  be  placed  to  catch  those  which  do 
slip  in;  but  this  is  not  beginning  at  the  source. 
First  of  all,  the  fight  must  be  carried  outKif- 
doors,  "Why  not,"  asked  a  thirteen-year-old 
boy,  who  had  become  interested  in  the  exter- 
mination of  flies,  "put  all  the  fliea  in  jail  and 
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Greatly  enlarged. 

let  ourselves  out?"  The  amiual  cost  of  screen- 
ing  windows  and  doors,  estimated  for  the 
United  States  and  Canada  at  (15,000,000,  would, 
if  properly  expended,  make  screens  unnecessary. 
Preventive  Methods.  The  first  step  in  a 
definite  campaign  is  to  kill  the  winter  fly — the 
occasional  specimen  that  suri'ivea  in  a  shel- 
tered place  and  in  the  spring  crawls  out  to  bask 
and  gain  strength  in  the  sunshine,  if  ill  it 
without  pity — it  may  be  that  thereby  the  woild 
is  being  rid  of  countless  million! 
flies.  Until  these  winter  flies  have  i 
abundant  food  they  cannot  lay  eggs,  and  ■■ 
they  are  extremely  hungry  they  are  easier  to 
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OUTLINE   AND   QUESTIONS   ON    THE   FLY 


.'. 


Outline 


I.    Parts  of  the  Fir 

(1)  Wings 

(a)  Only  insect  except  one  which  ha.s 

two  wlngrs 

(b)  Distinguishing:  marks  of  wings 

1.  Transparent 

2.  Not  folded 

3.  Lengthwise  veins 

(2)  Rodlike  "steering"  organs 

(3)  Head 

(a)  Large  compound  eyes 

(b)  Mouth  parts 

IT.  The  Hooae  Fly 

(1)  One  of  40,000  species 

(2)  Rapid  breeding 

( 3 )  Life  history 

(a)  Eggs  laid  in  warm,  damp  place 

(b)  The  maggots 

(c)  Pupae 

(d)  Full-grrown  flies 
Ci)    Danger  from  flies 

(a)   Filthy  breeding  places 


(b)  Diseases  carried 

1.  "Summer  complaint" 

2.  Typhoid 

3.  Tuberculosis 

4.  Filth  diseases 

(c)  Loss  In  money  and  lives  l^ecause 

of  flies 

III.   Campaign  Asalnat  Fllea 

(1)  Old,  inadequate  methods 

(a)  "Shooing"  the  flies 

(b)  Screening 

(2)  The  modem  crusade 

(a)  Prevention 

1.  Killing  the  winter  fly 

2.  Cleaning  up  breeding  places 

3.  Family    work    and    community 

work 

(b)  The  active  flght 

1.  Fly  traps  near  feeding  places 

2.  Fly  traps  outside  screen  doors 

3.  Method  of  making  an  effective 

trap 


Questions 

Why  is  it  possible  for  a  fly  to  walk  across  the  ceiling  without  falling? 

What  is  the  significance  of  the  question  "Why  not  put  all  the  flies  in  jail  and 
let  ourselves  out?" 

Why  should  the  opening  in  a  fly  trap  be  at  the  bottom  rather  than  at  the  top? 

Name  two  "flies"  that  are  not  really  flies. 

Why  is  it  not  possible  for  agricultural  communities  to  free  themselves  of  flies 
as  completely  as  can  cities  or  villages? 

How  old  must  a  fly  be  before  it  can  lay  eggs?  What  significance  has  this  in 
the  fight  against  the  fly? 

What  was  the  ordinary  method  of  dealings  with  flies  in  dining-rooms  a  half- 
century  ago? 

What  is  the  first  act  of  a  fly  on  emerging  from  the  pupa  stage? 

Why  is  it  unwise  to  spend  sympathy  on  the  surviving  winter  fly? 

Is  a  campaign  for  the  total  extermination  of  flies  in  a  conmiunity  practicable? 

Give  two  slogans  of  the  anti-fly  crusade. 

Why  is  it  possible  for  a  neighborhood  to  be  practically  free  from  flies,  and  two 
weeks  later  to  be  swarming  with  them? 

What  ailment,  especially  dangerous  to  children,  might  well  be  called  "fly  com- 
plaint," and  why? 

Why  cannot  one  family  protect  itself  against  flies  without  any  community  effort? 

What  peculiarity  of  a  fly  is  its  scientific  name  based  on? 

What  fits  this  insect  particularly  for  carrying  bacteria?  How  many  is  it  esti- 
mated that  it  can  carry  at  one  time? 
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catch  in  traps  than  at  almost  any  other  time. 
If  every  family  in  a  community  would  in  the 
early  spring  days  get  rid  of  every  fly  about 
the  premises  there  would  be  no  summer  cam- 
paign, and  noonday  meals  could  be  eaten  on 
unscreened    porches   with    pleasure   and   with 

Next,  breeding-places  should  be  done  away 
with,  so  far  as  possible,  by  providing  proper 
sanitation  and  by  banishing  all  unnecessary 
garbage  and  rubbish.  Refuse  should  be  buried 
or  covered  with  kerosene  and  burned.  Out- 
side slop  barrels  should  be  scalded,  and  in 
communities  where  domestic  aoimab  are  raised 
care  should  be  taken  to  have  them  and  the 
premises  kept  in  a  sanitary  condition.  Much 
of  this  work  CBD  be  done  by  families  in  and 
about  their  homes;  much  remains  to  be  done 
by  the  public  authorities,  who  can  beat  be 
urged  to  a  proper  conception  of  their  task  by 
eolightened  public  opinion.  Indeed,  it  may  be 
said  that  only  as  community  feeling  is  aroused 


Sm<ASQBD  HBIAD  OF  A  FLT,  FRONT  VIEW 

Tba  two  Ia.rB«  areas  studded  wftli  thousands 

flC_lniMs  are  compound  eyes.     There  are  three 
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market  and  the  butter  and  milk  it  gets  from 
the  dairies  are  contaminated  by  their  pres- 
ence? 

The  Active  Figbt.     If  the  work  of  preven- 
tion by  means  of  killing  winter  flies  and  de- 


effective  work  be  done,  for  what 
it  do  a  family  to  rid  its  own  home 
long  i>  tbe  meat  it  gets  from  the 


THE  FOOT  OP  A  PI.Y 
la)    Lower   Jolnti   o[   the   foot,   one   hundred 
stxly  times  actual  size, 

(by  The  part  of  (a)  shown  within  the  dotted 
area.  maKntfled  l.GOD  llmeB  Its  actual  sise.  The 
deadly  typhoid  bacilli  are  shown  on  the  tip.  The 
drawing  1e  reproduced  from  a  photograph. 

stroying  breeding-places  is  begun  early  enough, 
it  is  all-sufRcient ;  but  even  if  a  few  flies  have 
been  allowed  to  reproduce  themselves  and  their 
descendants  in  their  turn  have  been  allowed 
to  breed,  the  fight  is  not  yet  hopeless,  though 
it  is  rendered  more  difficult. 

It  remains  but  to  catch  the  flies  as  soon 
as  possible  after  they  have  emerged,  before 
they  have  reached  the  egg-laying  stage;  for  it 
is  well  to  remember  at  every  stage  of  the  cam- 
paign that  the  fly  must  feed  for  two  weeks 
before  it  can  lay  its  first  egp.  And  these 
young  flies  should  be  caught  out-of-doors,  be- 
fore they  have  had  time  to  carry  filth  germs 
into  the  house.  Somewhere  uear  evety  house, 
whether  it  be  in  the  city  or  in  the  countiy, 
there  is  a  garbage  pail— tbe  flies'  favorite 
feeding-ground.  Now  if,  as  they  swarm  about 
this,  they  can  be  coaited  by  some  especially 
attractive  bait  into  a  trap  whit^  stands  above 
the  garbage  pail,  the  work  is  done,  in  laise 
measure.  Then  if  another  trap  be  placed  out-  . 
side  the  screen  door,  and  another  in  the  ataUe 
window  or  barnyard,  it  is  not  likely  that  many 
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flics  nould  Seed  through  the  whole  two  weeks 
without  getting  caught.  The  "catch"  may  be 
quickly  killed  by  iiiimersion  in  boiling  water, 
or  by  fumigation  with  sulphur.  Humane  meth- 
ods should  be  employed,  even  with  flies. 

Traps  may  be  bought  at  a  reasonable  price, 
or  they  may  be  constructed  at  home  still 
niore  cheaply.  Any  box  or  other  receptacle  of 
transparent  material,  provided  with  a  crack  at 
Ihe  bottom  and  bnited  with  banana  peel,  sugar 
anil  vinegar,  meat  or  other  food  attractive  to 
flies,  will  serve  the  purpose.  One  point  must 
be  borne  in  mind — the  crack  at  the  bottom 
must  not  be  too  wide,  or  the  flies  will  crawl 
out  after  they  have  fed  and  then  proceeil  to 
lay  their  eggs.  The  crack  should  never  be 
more  than  a  quarter  of  an  inch  in  width  and 
should  open  up  toward  the  bait  and  not  down, 
as  flies  show  a  strong  tendency  to  crawl  up- 
ward toward  the  light. 

Summary.  It  may  sound  at  first  somewhat 
visionar}' — this  campaign  which  has  as  its  aim 
to  "get  the  last  one" — but  it  has  been  proved 
to  be  sane  and  practical.  Small  towns  have  rid 
themselves  almost  completely  of  the  pests: 
big  cities  have  done  such  effective  work  that 
in  the  huge  public  markets  no  more  than  half 
a  dozen  flies  may  be  found  at  one  time ;  and 
neighborhoods  have  won  for  themselves  relief 
from  the  nuisance  when  other  parts  of  the  city 
have  swarmed  wiih  flics.  These  insects  do  not 
travel  great  distances,  and  a  neighborhood 
campaign  will  be  effeetiie  even  though  the 
town  as  a  whole  docs  not  take  up  the  work. 
It  can  be  done — that  nuich  is  certain;  but  it 
will  be  done  only  when  the  people  are  con- 
linccd  of  the  absolute  necessity.  When  a 
housewife  begins  to  feel  that  it  is  a  disgrace. 
a.  sure  sign  of  untidiness  and  careless  house- 
keeping to  have  even  one  fly  about;  when  the 
.storekeeper  or  dairj'man  is  made  to  realize 
that  he  is  looked  upon  as  a  spreader  of  dis- 
ease if  he  does  not  protect  his  products;  when 
a  community  really  appreciates  the  fact  that 
not  only  unpleasantness  but  sickness  and  death 
result  from  the  presence  of  flies — then,  and  not 
till  then,  the  campaign  will  be  undertaken  in 
earnest.  The  United  States  Department  of 
.\griculture  has  shown  an  active  interest  in  the 
problem  and  has  for  distribution  bulletins 
which  discuss  the  fly  in  all  its  phases,  suggest- 
ing effective  means  of  combating  the  danger 
the  fly  creates.  w.a.B. 

Consult  Cragln"s  Our  Inaect  Frienda  and  Foes : 
Comstopk's  Snaen  Life:  Ross'n  The  Reduction  of 
Domestic  Fliet. 
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FLYCATCHER,  a  large  family  c 
perching  birds  including  about  400  species 
which  are  most  abundant  in  the  tropics,  al- 
through  thirty  species  live  in  the  United  States, 
They  received  their  name  from  the  fact  that, 
sitting  on  a  favorable  perch,  they  watch  in- 
tently for  passing  insects  and  dart  at  them, 
clicking  their  bills  as  they  catch  their  vic- 
tims. They  rarely  miss  seizing  their  prey, 
and  as  the  insects  serve  as  their  main  food 
they  arc  forced  to  migrate  in  search  of  them. 
the  phoebe  being  the  only  eastern  species  to 
winter  in  the  United  States.  The  Acadian 
flycatcher,  wood  pewee,  crested  flycatcher  and 
kingbird  belong  in  this  family,  but  the  so- 
called  Old  World  flycatchers  belong  to  another 
group. 

FLYING  DUTCHMAN.  In  popular  legend,  a 
sea  captain  lo  whom  was  meted  out  a  peculiar 
punishment.  He  swore,  during  a  violent  storm, 
that  he  wokild  round  the  Cape  of  Good  Hope 
if  it  took  him  until  the  Judgment  Day.  and  in 
punishment  he  was  forced  to  sail  those  seas  in 
H  phantom  ship  forever  and  ever, 

FLYING  FISH,  an  interesting  fish  which,  to 
escape  attacks  of  other  fish,  has  the  power  of 
keeping  itself  in  the  air  for  a  short  time  by 
means  of  large  fins.  In  all  warm  seas  flying 
fish  are  found,  and  in  the  air  they  look  like 


FLYING  FISH 

giant  dragon  flies.  The  North  Atlantic  flying 
fish  is  among  the  best-known  species;  it  was 
so  named  because  first  known  in  that  ocean, 
but  now  it  is  common  in  all  tropical  seas. 
Great  schools  of  these  fish  greet  vessels  near 
the  Hawaiian  Islands.  The  great  flying  fish, 
measuring  eighteen  inches  in  length,  is  found 
near  California,  and  being  a  good  food  flsh 
is  caught  by  the  thousands  in  the  vicinity  of 
Santa  Barbara.  The  xharp-noxed  flying  fish  is 
found  around  Central  America. 
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XYING  MA.CHINB,  man's  dream  through 
many  ages,  made  a  reality  in  the  present  cen- 
tury by  the  invention  of  the  heavier-than-air 
device  and  the  development  of  the  balloon 
from  a  bubble  drifting  with  the  winds  to  a  true 
airship. 

Faith  and  Unbelief.  It  is  a  matter  of  record 
that  when  Wilbur  and  Orville  Wright,  the 
brothers  who  in  1903  made  the  first  successful 
flier,  announced  to  their  family  their  intention 
to  build  a  heavy  machine  which  would  fly  in 
the  air,  their  father  took  immediate  steps  to 
discourage  so  foolish  an  idea.  He  wrote  to  a 
professor  in  a  great  university,  outlining  the 
''crazy  proposition"  and  asking  him  whether 
he  believed  it  could  be  done.  This  professor 
in  his  reply  declared  a  man-made  flier  to  be  a 
physical  impossibility,  and  Mr.  Wright  handed 
the  letter  to  his  sons  with  the  remark,  "I  told 
you  so." 

But*  the  sons  had  faith  in  their  idea,  and 
they  continued  their  experiments  patiently  and 
unceasingly,  meeting  and  overcoming,  one  by 
one,  the  innumerable  obstacles  which  blocked 
their  progress.  When  at  last  their  machine  was 
tried  out  in  the  presence  of  army  officers  at 
Fort  Myer,  Va.,  when  it  soared  into  the  air, 
obedient  to  the  will  of  the  driver  and  came 
lightly  to  earth  again  at  a  spot  previously 
designated,  they  wired  their  father,  "We  told 
you  so." 

Why  Aeroplanes  Fly.  The  Wright  brothers 
did  not  discover  the  principles  of  flying  any 
more  than  Watt  discovered  the  power  of  steam. 
What  they  did,  like  Watt  and  nearly  all  other 
inventors,  was  to  devise  a  mechanism  for  util- 
ising principles  already  known. 

The  basic  idea  of  a  flying  machine  is  simple 
enough — ^it  flies  for  the  same  reason  a  kite 
flies.  When  you  close  a  door,  the  slanting 
gmiaoe  of  the  latch  is  met  by  a  metal  guard, 
md  though  the  pressure  of  the  guard  against 
is  outward,  the  latch  retreats  at  right 
the  door.  This  is  because  the 
the  guard  acts  perpendicularly  to 
of  the  latch,  and  (as  the  article 


Composition  of  Forces  explains)  such  a  pressure 
has  the  same  effect  as  would  two  forces,  one 
merely  pressing  the  latch  against  the  side  of 
its  casing  and  the  other  moving  it  inward. 
In  a  kite  the  pressure  of  the  wind  corresponds 
to  the  pressure  of  the  metal  guard  upon  the 
latch;  the  force  of  gravity  corresponds  to 
the  resistance  of  the  spring  behind  the  latch; 
the  kite  string  corresponds  roughly  to  the  cas- 
ing. If  the  wind  is  strong  its  upward  thrust 
(that  is,  the  upward  element  of  the  pressure 
perpendicular  to  the  kite's  surface)  will  over- 
come the  force  of  gravity;  if  not,  the  boy  who 
flies  the  kite  may  increase  the  pressure  by 
running  against  the  wind. 

In  an  aeroplane  there  is  no  restraining  string, 
and  the  machine  can  move  forward.  The 
effect  of  so  doing  is  exactly  that  of  the  boy 
running  with  the  kite;  it  produces  air  pressure 
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(a)  A  British  biplane;  (b)  an  all-steel  battle 
plane:  (c)  a  Breliut  monoplane. 

against  the  slanting  under  surface  of  the  ma- 
chine, and  if  the  engines  propel  the  aeroplane 
fast  enough  this  pressure  overcomes  the  force 
of  gravity  and  the  machine  soars  into  the  air. 

The  Pioneers.  Not  all  men  of  the  nineteenth 
century  were  like  the  professor  to  whom  the 
elder  Mr.  Wright  submitted  his  question. 
Those  who  understood  the  principle  of  the  kite 
realized  that  flying  machines  could  be  made 
if  engines  could  be  built  capable  of  driving 
them  at  high  speed,  and  if  means  could  be  dis- 
covered to  control  their  equilibrium  and  the 
direction  of  their  flight. 

Speed  is  necessary  to  an  areoplane  because 
in  general  the  pressure  of  the  air  beneath  it  is 
proportionate  to  the  square  of  the  velocity, 
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and  a  machine  traveling  twenty-five  miles  an 
hour  has  only  one-fourth  the  lifting  power 
of  one  moving  fifty  miles  an  hour.  In  order 
to  propel  their  machines  at  high  speed  early 
inventors  had  to  use  heavy  steam  engines  and 
carry  heavy  loads  of  fuel  and  water.  If  they 
doubled  the  size  of  their  wings  to  double  their 
lifting  power,  they  had  to  increase  the  strength, 
and  hence  the  weight,  of  their  engines.  As  a 
result  few  of  their  machines  ever  left  the 
ground. 

But  even  had  the  pioneer  students  of  flying 
possessed  the  light  gasoline  engines  of  to-day 
they  could  not  have  succeeded  without  working 
out  the  problems  of  how  to  leave  the  ground 
and  how  to  preserve  the  balance  of  the  machine 
while  in  flight. 


forty  per  cent  in  its  weight  the  aerodrome 
made  a  number  of  successful  flights.  See 
Langlet,  Samuel  Piebpont;  Curtiss,  Glenn 
Hammond. 

Langley  never  knew  that  he  had  solved  the 
problem  of  equilibrium  during  flight,  but  he 
was  the  only  man  who  did  solve  it  before  the 
Wrights.  A  Frenchman,  Clement  Ader,  flew 
a  hundred  fifty  feet  in  1890  and  three  hundred 
feet  in  1897,  but  as  he  traversed  this  distance 
in  less  than  five  seconds,  his  performance  ought 
to  be  called  a  leap  rather  than  a  flight.  Two 
men  who  at  that  time  saw  that  balance  was 
the  vital  thing  to  be  learned  were  Lilienthal, 
a  German,  and  Chanute,  an  American.  Lilien- 
thal began  in  1891  to  experiment  with  gliders, 
aeroplanes   without   engines,   and   by   leaping 
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To  one  who  sees  how  easily  an  aeroplane 
of  the  present  day  mounts  into  the  air  after  a 
few  seconds  run  on  its  rubber  tired  wheels  it 
seems  strange  that  elaborate  starting  devices 
were  at  first  deemed  necessary.  In  1903,  shortly 
before  the  Wright  brothers*  first  secret  flight, 
Professor  Samuel  P.  Langley  of  the  Smith- 
sonian Institution  completed  his  "aerodrome," 
a  machine  shaped  like  a  dragon  fly,  for  the 
construction  of  which  the  United  States  govern- 
ment had  appropriated  $50,000.  To  launch  it 
he  built  an  inclined  track  above  the  Potomac 
River,  and  in  the  two  trials  of  the  machine 
the  complicated  starting  apparatus  wrecked  it 
before  it  could  free  itself.  Glenn  Curtiss  took 
the  same  aerodrome  out  of  the  Smithsonian 
Institution  in  1914,  placed  it  on  floats  so  that 
it  could  start  from  the  water,  added  a  few 
braces  and  gave  the  engine  a  new  carburetor 
and  radiator,  and  in  spite  of  an  increase  of 


from  the  top  of  a  hill  in  the  face  of  the  wind 
he  made  more  than  2,000  flights,  one  of  1,200 
feet.  Lilienthal  balanced  his  machine  by  his 
own  acrobatic  movements,  but  Chanute,  the 
longest  of  whose  thousand  flights  was  one  of 
360  feet,  believed  in  adjustable  planes. 

Man  Triumphs.  It  was  in  1900  that  Wilbur 
and  Orville  Wright  began  their  experiments. 
So  quietly  did  they  work,  down  among  the 
North  Carolina  sands,  or  near  their  home  in 
Ohio,  that  four  years  after  their  first  successful 
flight  a  year-book  stated  that  "the  mere  fact 
and  but  little  description  has  ever  been  re- 
corded." In  France,  Santos-Dumont  in  1906 
flew  655  feet  and  Farman  in  1907  covered  2,530 
feet,  yet  the  Wrights,  who  had  stopped  experi- 
ments in  1905  to  give  attention  to  their  pat- 
ents, were  content  with  modestly  announcing 
that  in  that  year  they  had  flown  twenty-four 
miles!    In  their  first  secret  flight,  in  1903,  they 
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had  traveled  852  feet,  juat  nine  days  alter  the 
last  spectacular  failure  of  Langley'a  aerodrome. 
In  1908  the  world  awoke  to  the  realisation 
that  human  flying  was  not,  after  all,  a  physical 
impossibility.  The  prepress  that  has  been 
made  in  the  short  space  since  then  is  astound- 
ing. It  can  beat  be  shown  by  the  following  lists 
of  record  perfoi 


Wilbur  Wright 

Wilbur  Wright  

Wilbur  Wright  

Wilbur  Wright 

I      Henri  Fannan    

I     Maurice  Tabutsau   . . 

Alexandre  Poumey  . 
M.  Qobe 

A.  Foumey   

Relnhold  Bo«hm 
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cates,  has  two  parallel  planes,  which  are  smooth 
atirfacea  of  cloth  stretched  over  light,  Htroag 
frames.  A  monoplane  has  but  one  plane,  ■ 
triplane,  three.  Monoplanes  have  proved 
speedier  than  biplanes  and  are  favoritea  in 
Europe,  but  biplanes  are  claimed  by  Ameri- 
cana to  be  steadier  and  more  reliable. 

Wright   machines   are   biplanea.     Like  tbOR 


nme 

Distance 

5  mln.     . 

3  mllM 

Jgmln. 

24  mllca 

2  hn.  20  mln.  3; 

i  hrs.  IT  mln.  5! 

sec. 

144  milea 

7  hrs.  a  mln. 

S6G  inllM 

1  hrs.     1  mln.  29 

wc. 

(147  mile* 
460  mllas 

3  hrs.  z:  mln- 
21  hrs.  12  mln. 

(fi28  nillei 
(S4  tnllM 
1.360  mile. 

Lduls    Paulhan      London  Manchester      IRE 

ml  lea 

Calbralth     P      Rodgera      New     York  Liong 


1508  Wllbtir  Wright 

1509  LauIh  Paulhan 
1910     Arch  Hoisey 
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All  of  these  records  were  made  before  the 
War  of  the  Nations  and  without  doubt 
of  them  were  exceeded  m  the  course  of  that 
struggle  in  which  aeroplanes  proved  their  effi- 
ciency both  as  scouts  and  aa  fighters  The 
pn^reas  of  aviation  was  shown  m  another  way 
in  1S13  when  the  Frenchman  P^goud  startled 
the  world  by  flying  upside  down  and  looping 
the  loop '  in  the  air  This  he  did  m  a  mono- 
plane but  he  soon  had  many  successful  imita- 
tors in  both  biplanes  and  monoplanes 

Aeroplane  Typoa.    Until  1916  all  the  success- 
ful flying  machines   were  either  biplanes   or 
^^mointplanet,  but  in  that  year  several  triplanet 
1  in  the  War  of  the  Nations,  and 
i  at  the  Ctirtisa  factory,  in 
'  itM.   A  b^fkme,  u  its  namo  indi- 


of  aU  aeroplanes  a  nee  Lilientbal  s  their  planes 
are  arched  from  front  to  back  to  gain  the 
greatest  lifting  power  with  the  least  reaist- 
ance  to  forward  progress  The  longest  edge 
of  each  plane  is  the  one  which    bites    the  air 


The  distinctive  feature  of  the  Wrights'  inven- 
tion is  their  method  of  muintaining  latent  lUf 
bility,  that  is,  of  preventii^  the  machine  froni 
.  tipping  to  one  side  or  th?  other.    If  a  gwt 
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of  wind  lifts  one  end  of  the  biplane,  they 
warp,  or  bend,  the  other  end  to  increase  its 
angle  with  the  ground,  and  as  a  result,  its  lift- 
ing power.  The  machine  is  turned  from  right 
to  left,  like  a  boat,  by  a  vertical  rudder,  and 
it  is  made  to  climb  or  descend  by  a  horizontal 
rudder,  called  the  elevator.  Before  1910  the 
elevator  in  Wright  machines  was  in  front. 

Glenn  Curtiss,  whose  first  biplane  was  built 
in  1908,  invented  a  substitute  for  the  Wright 
wing-warping  method  of  maintaining  side-to- 
side  balance.  His  machines  are  equipped  with 
ailerons,  or  winglcts,  which  are  simply  horizon- 
tal rudders  set  between  the  two  planes,  one  at 
each  side. 

Monoplanes  are  the  most  birdlike  of  all  fly- 
ing machines.  In  a  biplane  the  planes  usually 
seem  to  be  the  main  part,  and  the  elevator  and 


boats  equally  serviceable  in  this  respect.  The 
Sperry  automatic  pilot  and  similar  devices  now 
take  from  the  airman  the  responsibility  of 
maintaining  the  stability  of  his  machine  in  the 
vaiying  currents  of  air  and  leave  him  little  to 
do  but  steer.  In  the  larger  machines  the  me- 
chanic may  walk  about  inspecting  and  adjust- 
ing his  engines,  and  the  passengers  are  com- 
fortably seated  in  a  cockpit,  or  in  a  cabin. 

Dirigible  Balloons.  Back  in  the  eighteenth 
centur>%  when  men  first  ascended  in  balloons, 
they  thought  they  could  row  their  air-boats. 
They  quickly  abandoned  this  idea,  for  the  very 
lightness  of  a  balloon  in  proportion  to  the  sur- 
face exposed  puts  it  at  the  mercy  of  every 
current  of  air.  But  in  1852  Henri  Giffard 
equipped  a  cigar-shaped  balloon  with  a  very 
light  steam  engine  and  succeeded  in  attaining 
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rudders  only  attachments.  In  a  monoplane,  on 
the  other  hand,  there  is  a  well-defined  body, 
called  the  fuselage,  extending  from  front  to 
back,  and  the  single  plane  on  each  side  resem- 
bles a  bird's  wing.  All  monoplanes  are  trac- 
tors; that  is,  their  propellers  are  in  front  and 
pull  rather  than  push.  Their  stability  is  se- 
cured exactly  as  is  that  of  biplanes.  In  recent 
years  tractor  biplanes  have  come  into  favor, 
and  when  built  with  a  solid  fuselage,  they  re- 
semble monoplanes. 

Comfort  and  Safety.  There  is  less  reason 
now  to  predict  that  aeroplanes  will  never  come 
into  every-day  use  than  there  was  at  the  be- 
ginning of  the  century  to  assert  that  man 
would  never  fly  at  all.  European  aviators  early 
demonstrated  that  if  mounted  on  wheels  fly- 
ing machines  could  rise  in  the  air  from  any 
reasonably  smooth  ground  without  the  aid  of 
special  launching  apparatus,  and  Curtiss,  fol- 
lowing in  the  steps  of  others,  has  made  flying 


a  speed  of  nearly  seven  miles  an  hour.  Since 
then  dirigible,  or  direct-able,  balloons  have 
steadily  increased  in  speed,  strength  and  dirigi- 
bility,  and  now  are  able  to  travel  long  dis- 
tances and  stem  heavy  winds.  » 
There  are  two  distinct  types  of  dirigibles, 
the  rigid  and  the  non-rigid.  There  is  also  a 
semi-rigid  type,  which,  as  its  name  indicates,  is 
a  compromise.  The  most  famous  of  all  air- 
ships, the  German  Zeppelins,  are  rigid,  and 
their  inventor.  Count  Zeppelin,  is  the  origina- 
tor of  the  type.  The  gas  bag  of  a  2^ppelin  is 
stretched  over  a  strong  frame  of  aluminum, 
and  inside  of  it  there  are  partitions  of  alu- 
minum which  divide  it  into  gas-tight  compart- 
ments, any  one  of  which  may  be  punctured 
without  causing  the  airship  to  fall.  The  neces- 
sities of  the  War  of  the  Nations  brought  great 
improvements  and  enlargements  in  the  Zeppe- 
lins. By  the  close  of  1916  these  huge  ships 
were  500  feet  in  length,  and  neariy  fifty  feet 
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DIAORA.M  OF  A  ZEPPELIN 
.a)  Nine  sactlons  showing  aluminum  grli^ler  work  under  outer  fabric  cover,  and  nine  of  tha 
iteen  chambera,  with  a  hydrogen  gas  bag  In  each.  (b)  Outer  fabric  coT«r.  conceallnc  tha 
elglit  gas  chambers,  (c)  Solid  prow,  from  which  the  slrdeni  radiate,  (d)  Car.  so  conatmcted 
It  will  float  on  water.  <e)  Opened  part  of  the  paasaaeway  between  the  cars;  the  entire  pas- 
ray  is  always  covered,   as  In   (/). 


in  diameter.  The  gas  bags  of  euch  a  model 
eoDtain  742^000  cubic  feet  of  hydrogen  gas. 
This  gaa  IB  ao  much  lighter  than  air  that  that 
amount  will  lift  about  twenty-one  tons  of 
weight  into  the  air.  The  entire  ship  and  fit- 
tings weigh  about  fifteen  tons,  therefore  the 
Zeppelins  can  carry  several  tons  in  crew,  fuel 
and  supplies. 

A  non-rigid  dir^ible  has  no  framework  to 
maintain  its  shape;  if  its  gas  contracts,  air  is 
pumped  into  a  number  of  smaU  internal  bal- 
loons. The  principal  advantage  claimed  for 
the  non-rigid  type  by  its  greatest  advocate,  the 
German  Major  Parse val,  is  that  when  not  in- 
flated it  can  be  folded  up  and  transported 
from  place  to  place.  Before  the  War  of  the 
Nationa  a  French  non-rigid,  the  Adjutant  Ktn- 
cenot,  held  the  record  for  the  length  of  a  single 
voyage,  having  been  thirty-five  hours  and 
twenty  minutes  in  the  air. 

During  the  War  of  the  Nations  a  number  of 
combination  dirigibles  and  aeroplanes  were 
successfully  flown.  They  were  much  smaller 
than  the  true  dirigibles,  which  are  usually  a 
few  hundred  feet  in  length.  kx. 

Consult  Berrlman's  AnlatUm;  Curtlsi  and 
Post's  CuTtltt'a  Aviation  Book;  Uaxlm'H  Arti- 
pcial  and  Natural  Flight. 

Belated  Snkjeels.    The  reader  is  referred  to 

the  following  articles  In  these  volumes; 
Balloon  I.anBley.  Samuel 

Curtlss.  Glenn  Plerpont 

Hammond  Wrlsht.  Orvllle  and 

Wilbur 

FLYIHG  SQDIRSEL,  a  small  squirrel  whose 

name  suggests  power  of  flight  similar  to  that  of 

the  birds.    However,  it  does  not  possess  ability 

to  fly.    It  has  a  fold  of  skin  along  each  side 

of  its  body,  connected  with  its  legs,  enabling 

it  to  make  long,  flying  leaps  through  the  air, 

^^  flight  sometimes  extending  as  far  as  sixty 

Hnft^bit  always  in  a  downward  direction.    It 

^^^^^^^■1  in  its  habits,  that  is,  it  is  abroad 

d  it  is  easily  tamed.    It  so  closely 


resembles  in  color  the  decayed  tree  trunks  in 
which  it  makes  its  home  that  it  is  almost  in- 
visible. It  feeds  on  nuts,  leaf  buds,  birds'  egga 
and  sometimes  on  young  birds.  The  smaller 
species  are  common  to  North  America  and 
Europe.    Tlie  common  flying  squirrel  found  in 
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the  Eastern  United  States  is  six  to  seven  inches 
long,  exclusive  of  the  tail,  has  extremely  soft 
fur,  which  is  of  little  commercial  value,  uid 
soft  black  eyes.  The  larger  flying  squirtftl,  or 
laguan,  is  found  in  Indian  and  east  Indian 
regions,  and  is  sometimes  called  the  fivatg 
marmot,  or  fii/inf/  eat.    See  SqcmRXL. 

FOG,  or  UIST.  When  a  cloud  is  formed 
at  so  low  a  level  that  it  rests  on  the  grotmd 
or  on  the  surface  of  the  sea,  it  is  known  as  fov, 
but  when  it  presents  only  a  faint  cloudiness  it 
is  called  mi«l.  Fogs  often  appear  at  sea  when 
the  cold  winds  from  icebergs  blow  acroas  a 
warm  region  where  the  atmosphere  is  filled 
with  moisture;  the  manner  in  which  they  fonn 
under  such  conditions  is  explained  in  the  arti- 
cle Humidity.  A  warm  wind  blowing  into  a 
cold  atmosphere  will  form  fog,  and  many  of 
the  fog  banks  and  cloud  banks  so  common  eS 
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the  coast  of  Newfoundland  are  formed  in  this 
way.  No  fog  will  appear  until  the  cold  air 
has  absorbed  as  much  vapor  as  it  can  hold. 
It  forms  sometimes  suddenly;  the  hot  steam 
coming  out  of  a  kettle  shows  how  rapidly  the 
moisture  in  warm  air  is  condensed  when  it 
reaches  much  cooler  air.  In  seasons  of  the 
year  when  there  is  considerable  difference  in 
temperature  during  different  hours  of  the  day 
fogs  are  most  frequent;  this  is  seen  in  moun- 
tain valleys,  where  they  are  formed  by  the 
cooling  of  the  lower  air  at  night  but  usually 
disappear  in  the  morning  sunshine.  The  dis- 
agreeable odor  of  heavy  fog  in  large  cities  is 
due  to  smoke  and  the  many  impure  gases 
which  it  collects.    See  Cloud. 

Fog  Signals  are  warnings  issued  to  vessels 
by  means  of  sound  when,  owing  to  the  pres- 
ence of  fog,  other  signals  would  be  invisible. 
Many  kinds  of  signals  are  used,  including 
horns,  whistles,  bells  and  guns.  By  means  of 
these  devices,  agreed  upon  at  the  International 
Marine  Conference  held  at  Washington  in  1890, 
vessels  that  are  completely  hidden  from  sight 
in  the  fog  may  enable  other  vessels  to  locate 
their  positions  and  avoid  the  risk  of  collision. 
Lighthouses  are  equipped  with  fog  signals  for 
use  when  the  light  is  obscured. 

The   most   powerful   fog  signal   is   a   large 

steam  siren  (see  Siren,  for  illustration).    The 

sound  issues  from  a  long  iron  horn  swung  on 

a  pivot,  which  makes  it  possible  to  turn  it 

in   any   required   direction.     Under  favorable 

conditions  the  sound  of  a  very  large  siren  may 

be  heard  at  a  distance  of  thirty  miles.    Fog 

signals  generally  used  on  railways  consist  of 

bombs  or  torpedoes  attached  to  the  rails  and 

exploded  by  the  engine  as  it  passes  over  them. 

Consult  United  States  Monthly  Weather  Re- 
view, January.  1914,  for  an  excellent  discussion 
of  the  subject. 

FOLK,  Joseph  Winqate  (1869-  ),  an 
American  lawyer,  political  reformer  and  ex- 
govemor  of  Missouri,  was  bom  in  Brownsville, 
Tenn.  He  was  graduated  from  Vanderbilt 
University  in  1890  and  was  admitted  to  the  bar 
the  same  year.  After  practicing  law  in  Browns- 
ville for  four  years  he  removed  to  Saint  Louis 
and  became  circuit  attorney,  in  which  office 
he  prosecuted  a  number  of  notable  bribery 
cases  and  exposed  a  large  amount  of  political 
intrigue.  In  1905  he  was  elected  governor  of 
Missouri  on  the  Democratic  ticket,  carrying 
the  state  by  30,000  majority.  He  was  the  au- 
thor of  the  two-cent  fare  railroad  law  in  that 
state,  the  child  labor  law,  and  the  law  to 
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remove  officials  for  non-enforcement  of  stat- 
utes. He  was  appointed  solicitor  for  the  De- 
partment of  Labor  in  1913  by  President 
Wilson,  and  in  1914  was  appointed  chief  coun- 
sel for  the  Interstate  Commerce  Commission. 

FOLK 'LORE,  a  fascinating  study  which  con- 
cerns itself  not  with  learned  volumes  and  the 
thoughts  of  scholars,  but  with  the  traditions, 
customs,  superstitions,  games,  songs  and  pro- 
verbial sayings  of  the  great  mass  of  common 
people.  In  Europe  it  centers  around  peasant 
life.  The  further  back  these  things  date,  and 
the  more  thoroughly  unspoiled  they  are  by 
any  hint  of  book  lore,  the  more  does  the  folk- 
lore student  revel  in  them.  If  he  can  find  in 
some  peasant  family  a  quaint  saying,  a  jingle 
or  a  nickname  that  has  been  handed  down  by 
word  of  mouth  generation  after  generation,  he 
feels  that  he  has  unearthed  a  treasiure  as  surely 
as  does  the  archaeological  collector  who  dis- 
covers a  rare  specimen.  Many  of  these  treas- 
ures have  given  infinite  pleasure  to  people 
who  have  no  thought  or  knowledge  of  folk- 
lore, for  the  Mother  Goose  rhymes,  the  old 
ballads,  Grimm's  fairy  stories  and  many  of 
Andersen's,  and  such  famous  tales  as  Cinder- 
ella and  Red  Riding^Hood,  were  all  posses- 
sions of  the  people  long  years  before  they 
were  collected  and  put  into  book  form. 

The  students  of  folklore  make  their  discov- 
eries serve  a  good  purpose.  For  instance,  if 
there  is  found  to  be  a  close  similarity  in  the 
myths  or  traditions  of  two  widely-separated 
peoples,  the  student  may  conclude  that  either 
there  was  communication  between  them  at 
some  time  in  the  past,  or  similar  conditions 
among  them  have  called  forth  similar  explana- 
tions or  sayings.  Sociology,  ethnology,  his- 
tory, m3rthology  and  comparative  religion  all 
profit  by  the  study  of  folklore,  and  matters 
apparently  very  trivial  may  serve  to  indicate 
principles  of  considerable  value. 

Consult  Hazlitt's  Faiths  and  Folklore:  a  Dic- 
tionary of  National  Beliefs;  Mabie's  Folk  Tales 
Every  Child  Should  Know. 

FOND  DU  LAC,  fon  doo  lak',  Wis.,  the 
county  seat  of  Fond  du  Lac  County,  situated 
near  the  southeastern  part  of  the  state,  at  the 
southern  extremity  of  Lake  Winnebago,  at  the 
point  where  it  receives  the  waters  of  the  Fond 
du  Lac  River.  Appleton  is  thirty-seven  miles 
north,  Milwaukee  is  sixty-three  miles  south- 
east, and  Madison  is  eighty-nine  miles  south- 
west. The  Chicago  &  North  Western;  the  Chi- 
cago, Minneapolis  &  Saint  Paul,  and  the  Min- 
neapolis,   Saint  Paul  &  Sault  Sainte   Maiie 
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railways  enter  the  city,  and  electric  lines  ex- 
tend through  the  Fox  River  Valley  north  to 
Green  Bay.  The  first  settlement  was  made  by 
French  and  Germans  in  1836;  it  was  incor- 
porated as  a  village  in  1847,  and  a  city  char- 
ter was  granted  in  1852.  In  1914  the  commis- 
sicm  form  of  government  was  adopted.  In 
1910  the  population  was  18,797;  it  increased 
to  21,113  by  1916.  The  area  is  six  square  miles. 
Fond  du  Lac  is  a  busy  manufacturing  city, 
about  7,000  people  being  employed  in  its 
eighty  factories;  the  largest  of  these  make 
church  furniture,  caskets,  leather  and  refrig- 
erators, butter  and  cheese.  Its  bank,  school 
and  church  buildings  excel  those  of  the  aver- 
age city  of  its  size.  Besides  these  it  has  a 
Federal  building,  a  $100,000  courthouse,  a  $55.- 
000  theater,  an  armory,  an  imposing  high 
school  building,  a  Masonic  Temple,  a  Y.  M. 
C.  A.  building.  Saint  Agnes  Hospital,  the  state 
insane  asylum  and  the  state  women's  reforma- 
tory. In  addition  to  its  public  and  parochial 
schools  it  has  Grafton  Hall  (Episcopal),  Saint 
Mary's  Academy  (Catholic)  and  a  Carnegie 
Library.  Fond  du  Lac  is  the  seat  of  an  Epis- 
copal bishopric.  F.Mxa. 

FONTAINEBLEAU,  jonianhlo' ,  a  town  in 
France,  thirty-five   miles  southeast   of  Paris. 
It  is  chiefly  celebrated  for  its  chateau,  which 
is  rich  in  historic  interest  and  one  of  the  most 
magnificent  in  France.     Its  apartments  were 
lavishly  decorated  under  different  reigns  since 
that  of  Francis  I,  and  still  preserve  much  of 
their  original  character.    The  forest  surround- 
ing the  chateau  comprises  42,500  acres,  and  is 
world-famous.    Fontainebleau  was  the  scene  of 
the  abdication  of  Napoleon  in  1814;  the  revo- 
cation of  the  Edict  of  Nantes  was  signed  here 
in  1685,  as  was  the  peace  preliminary  agree- 
ment between  Great  Britain,  France,  Spain  and 
Portugal  in  1762.     The  town  figures  promi- 
nently  in    many   historic   romances,   notably 
those  of  Dumas. 
FOO-CHOW.    See  Fu-Chow. 
FOOD.     Whatever  is  taken  into  the  system 
to  supply  nourishment,  maintain  the  tempera- 
ture of  the  body,  furnish  energy  and  provide 
material  for  growth  is  food.    The  body  con- 
tains about  twenty  different  elements,  or  sim- 
ple substances,  t&e  twelve  most  important  be- 
ing carbon,  hydrogen,  oxygen,  nitrogen,  sodium, 
potassium,  calcium,  magnesium,  chlorine,  phos- 
|^«boni8,  sulphur  and  iron.    These  elements  are 
^■HM^^  hundreds  of  different  compound 
^      ^Y^  ^^  which  are  indispensable  to 
^^B  ^  working  of  the  system.    To  main- 


tain these  substances  in  the  body  in  proper 
proportions  food  must  be  supplied  at  fairly 
regular  intervals,  in  suitable  quantities  (neither 
too  little  nor  too  great)  and  of  sufiicient  va- 
riety. 

Work  of  the  Body.  Careful  investigations 
have  shown  that  there  is  a  loss  from  the  body 
of  a  man  of  average  size  of  about  nine  pounds 
of  matter  every  twenty-four  hours,  not  in- 
cluding the  undigested  portion  of  food,  which 
is  thrown  off  as  wasie.  Of  this  nine  pounds, 
seven  and  a  half  are  water,  but  the  other  one 
and  a  half  pounds  were  solid  matter  in  the 
body,  although  they  are  eliminated  from  the 
body  either  as  gas  or  in  solution  in  water. 
The  heat  given  off  by  the  body  during  this 
period  is  sufficient  to  raise  the  temperature 
of  fifty  pounds  of  water  from  the  freezing  to 
the  boiling  point,  or  to  heat  its  own  weight 
of  water  from  the  freezing  point  to  the  body- 
temperature.  To  produce  this  heat  the  body 
consumes  this  one  and  a  half  pounds  of  solid 
matter  by  a  process  resembling  that  of  burn- 
ing the  food.  Although  the  body  does  not 
become  nearly  as  hot  as  a  furnace,  the  food 
materials  combine  with  oxygen  from  the  air — 
as  they  do  in  burning — and  yield  carbon  diox- 
ide, water  and  salts,  the  same  products,  or  at 
least  approximately  the  same,  that  they  yield 
when  burned. 

Chemistry  of  Foods.  Foods  contain  the 
same  elements  as  are  found  in  the  body,  other- 
wise they  could  be  of  little  or  no  value;  in 
other  words,  what  we  call  food  would  not  be 
food  at  all.  We  must  first  of  all,  then,  look 
for  nitrogen,  hydrogen,  oxygen  and  carbon, 
since  these  elements  enter  into  the  composi- 
tion of  the  body  in  larger  proportions  than  any 
others.  Next  in  importance  come  calcium  and 
phosphorus,  which  are  found  in  large  propor- 
tions in  the  bones,  and  finally  iron,  a  small 
proportion  of  which  is  required  in  the  blood. 

According  to  their  composition  the  chief 
substances  contained  in  foods  are  generally  di- 
vided into  the  following  classes: 

Proteins.  In  the  first  class  are  those  con- 
taining nitrogen  as  one  of  their  elements.  This 
class  takes  the  name  protein,  which  means  o/ 
first  importance.  Such  foods  as  lean  meat, 
cheese,  milk,  eggs,  nuts  and  peas  and  beans 
are  rich  in  proteins.  The  dry  white  of  egg  is 
nearly  all  protein  and  so  is  the  gummy  gluten, 
which  we  have  left  when  we  chew  wheat  for 
a  long  time,  or  when  we  wash  dough  under 
running  water  until  all  the  starch  has  been 
carried  away.    Proteins  are  the  most  important 
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food  substances,  since  they  nourish  the  muscu- 
lar tissues.  During  every  moment  of  life  the 
protein  supply  of  the  body  is  being  drawn 
upon,  and  unless  this  supply  is  adequately  re- 
plenished from  the  food,  tiie  body  loses  weight 
and  grows  weak. 

Carbohydrates.  The  second  class  includes 
those  which  contain  carbon,  hydrogen  and  oxy- 
gen, with  the  latter  two  in  the  same  proportions 
as  in  water.  This  class  is  represented  by  starch 
and  sugar,  which  are  known  as  carbohydrates 
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The  above  chart  is  published  by  the  United 
States  Department  of  Agriculture,  size  17x22, 
suitable  for  hanging  in  a  schoolroom. 

(from  carbon  and  the  Greek  hudor,  meaning 
water).  The  carbohydrates  are  obtained  from 
vegetables,  with  the  exception  of  milk-sugar, 
which  is  made  from  milk.  Wheat  flour,  pota- 
toes, carrots  and  beets  owe  their  value  as 
foods  largely  to  the  carbohydrates  they  con- 
tain. So  also  do  all  the  common  fruits,  such 
as  apples,  oranges  and  grapes. 

Fats.  The  third  class  includes  those  sub- 
stances which  contain  hydrogen  and  carbon, 
with  a  smaller  proportion  of  oxygen  than  the 
carbohydrates.  These  are  known  as  fats.  Lard, 
butter  and  olive  oil  are  good  examples.  Fat 
meat,  egg-yolk,  nuts  and  some  classes  of  fish, 
such  as  salmon,  shad  and  eels,  contain  a  large 
proportion  of  fats.  The  chief  purpose  of  these 
foods  is  to  furnish  fuel.  For  this  purpose  they 
are   much   more  valuable  than  the   foods   of 


the  other  classes,  one  pound  of  fat  yielding  two 
and  one-fourth  times  as  much  heat  as  one 
pound  of  protein  or  carbohydrate.  They  are 
more  difficult  to  digest  than  the  starches  and 
sugars,  and  give  the  best  results  when  mingled 
with  a  certain  proportion  of  these  foods.  See 
Fat. 

Inorganic  Substances.  The  fourth  class  in- 
cludes all  the  inorganic  substances  used  as 
food;  that  is  to  say,  all  the  substances  which 
do  not  contain  the  element  carbon.  With  the 
exception  of  water,  which  forms  about  six- 
tenths  of  the  weight  of  the  body,  and  common 
salt,  which  we  add  to  our  food,  we  get  the 
inorganic  substances  in  sufficiently  large  quan- 
tities in  the  ordinary  articles  of  food  of  a 
well-balanced  diet  to  supply  the  demands  of 
the  body. 

Water.  The  amount  of  water  or  "moisture" 
contained  in  foods  varies  greatly.  Thus,  sugar 
and  olive  oil  contain  no  water;  wheat  flour 
contains  about  twelve  per  cent;  bread,  about 
thirty-five  per  cent;  average  of  beef,  about 
sixty  per  cent;  grapes,  seventy-seven  per  cent; 
potatoes,  seventy-eight  per  cent;  turnips, 
ninety  per  cent;  watermelon,  ninety-two  per 
cent,  and  tomatoes  and  celery  nearly  ninety- 
five  per  cent.  One  cannot  make  an  accurate 
estimate  of  the  amount  of  water  in  a  food  by 
merely  looking  at  it  or  feeling  it.  Who  would 
suspect  that  flour  contains  any  moisture  or 
that  turnips  have  more  than  potatoes  or 
grapes?  It  is  only  by  actual  drying  and  weigh- 
ing that  we  can  find  out  how  much  of  any 
food  is  water  and  how  much  is  solid  matter. 

Refuse.  As  bought  in  the  market,  most 
articles  of  food  contain  parts  that  are  not  or 
cannot  be  eaten,  such  as  the  bone  and  gristle 
in  meat,  the  skins  of  vegetables  and  seeds  of 
fruits.  These  parts  are  refuse,  or  waste,  the 
proportion  of  which  should  receive  careful  con- 
sideration in  the  purchase  of  food. 
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THE  FOOD  VALUE  IN  TEN  CENTS 

Food  as  Fuel.  The  fuel  value  of  food  is 
measured  by  a  heat  unit  called  the  calorie 
(which  see).  A  calorie  is  the  amount  of  heat 
requi^  to  raise  the  temperature  of  a  kilogram 
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of  water  one  degree  centigrade;  this  is  practi- 
cally the  amount  necessary  to  heat  one  pound 
of  water  four  degrees  Fahrenheit.  Careful  ex- 
periments have  determined  the  fuel  values  of 
the  different  claaaes  of  foods  to  be  as  follows: 

Protein.  1  caloiiea  per  fcram.  or  I.S30  calories 
per  pound. 

Fats,  9  calories  per  gram,  or  4,040  calories  per 

Carbohydrates,  4  calories  per  grain,  or  1,820 
calories  per  pound. 

All  nutritious  fooda  are  fairly  good  fuels, 
but  not  nearly  so  good  as  pure  fats.  One  can 
readily  see  why  people  living  in  a  temperate 
climate  eat  more  fat  in  winter  than  in  sum- 
mer, why  the  Eskimo  drinks  his  blubber  with 
relish,  and  why  people  of  the  tropics  eat  little 
or  no  fat. 

Digestibility  of  Food.  "We  live  not  upon 
what  we  eat,  but  upon  what  we  digest."  Food 
must  undergo  a  number  of  chemical  changes 
before  it  becomes  suitable  to  nourish  the  body- 
Digestibility  is  an  important  consideration  in 
selecting  food.  This  means  not  only  the  ease 
with  which  a  given  article  of  food  is  digested, 
but  also  the  amount  of  nutriment  it  will  yield. 
The  time  required  for  digestion  depends  upon 
the  class  of  food,  the  quantity  and  the  condi- 
tion of  the  stomach.  The  following  table, 
based  upon  investigations  made  by  the  United 
States  Department  of  Agriculture,  published 
in  BuUeLin  SJfi,  contains  valuable  information 
ious  articles  of  food  ordinarily 
It  mixed  diet: 
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health  and  maintain  his  strength  much  better 
on  a  mixed  diet.  All  the  organs  and  tissues 
of  the  body  contain  proteins;  proteins  are  the 
only  sultetancea  that  can  supply  nitrogen,  and 
comparatively  few  vegetable  foods  are  rich  in 
proteins.  Nine-tenths  of  the  tat  in  an  ordinnty 
diet  is  supplied  by  animal  foods,  and  about 
nine-tenths  of  the  starch  and  sugar  by  vege- 
table foods.  Since  small  quantities  of  mineral 
matter  are  found  in  all  foods,  a  mixed  diet 
supplies  the  body's  needs. 

Quantity  of  Food.  The  quantity  of  food 
needed  depends  upon  a  number  of  conditions. 
These  arei 

Sex.  Men,  being  larger  and  more  active 
than  women,  require  more  food.  The  average 
woman  eats  about  four-lifths  as  much  as  the 
average  man. 

Age.  A  growing  child  requires  proportion- 
ately more  food  than  an  adult.  Boys  and  girls 
over  fourteen  eat  nearly  as  much  as  adults  of 
the  same  sex.  An  aged  person  requires  less 
food  than  one  in  middle  life.  After  the  age 
of  sixty  the  diet  may  be  reduced  about  one- 
tenth  for  every  ten  years  of  age. 

Occupation.  A  man  engaged  in  manual  labor 
in  the  open  air,  as  a  lumberman  or  stonecutter, 
for  instance,  requires  more  food  than  a  clerk 
or  one  working  at  a  desk. 

Climate.  People  living  in  cold  climates  re- 
quire more  food  than  those  living  in  temperate 
and  tropical  climates.  People  in  temperate 
climates  require  more  food  in  winter  than  in 
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iifct.     From  the  foregoing  statements  Planning  Heals.     With  such  a  knowledge  of 

en  that  while  man  may  fooda  as  ia  here  outlined,  the  housewife  can 

'ly  vegetable  diet  or  an  plan  meals  so  as  to   meet  the  physiological 

"^>s^  be   will  preserve    his  needs  of  her  family,  give  a  good  variety  of 
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COMPOSITION  OF  FOOD  "MATERIALS 

Nutritive  ingredients,  refuse,  and  fuel  value 
Dii^estibUJ^u  trients^^IndigesfiUe  NidrientsJ^h^jiiiiner^s       Fuel  Value 


S3 


Muscle  mahinq       Fuel  ingredienls 


[From  US.  Dept.of  Agriculture 
Farmers' Bulletin  No.  14Z  ] 


Nutrient5,elc,  per  cent 


Eggs 


Ml  Ik.  unskimmed 


Mllf^,  skimmed 


White  bread 


Ee 


Sugar 


=^ 


FOOD 


2246 


FOOD 


appetizing  food  and  prevent  waste.  She  should 
always  bear  in  mind  that  that  food  is  the 
cheapest  which  supplies  the  greatest  amount 
of  nutriment  at  the  lowest  cost.  The  follow- 
ing estimate  prepared  by  the  United  States 
Department  of  Agriculture  will  be  found  a 
safe  guide: 

Man  at  hard  muscular  work  requires  1.2  times 
the  food  of  a  man  at  moderately  active  muscular 
work. 

Man  with  light  muscular  work,  and  boy  15-16 
years  old,  require  0.9  the  food  of  a  man  at  mod- 
erately active  muscular  work. 

Man  at  sedentary  occupation,  woman  at  moder- 
ately active  work,  boy  13-14,  and  gfirl  15-16  years 
old,  require  0.8  the  food  of  a  man  at  moderately 
active  muscular  work. 

Woman  at  light  work,  boy  12,  and  girl  13-14 
years  old,  require  0.7  the  food  of  a  man  at  moder- 
ately active  muscular  work. 

Boy  10-11  and  g\r\  10-12  years  old  require  0.6 
the  food  of  a  man  at  moderately  active  muscular 
work. 

Child  6-9  years  old  requires  0.5  the  food  of  a 
man  at  moderately  active  muscular  work. 

Child  2-5  years  old  requires  0.4  the  food  of  a 
man  at  moderately  active  muscular  work. 

Child  under  2  years  old  requires  0.3  the  food  of 
a  man  at  moderately  active  muscular  work. 

The  following  table,  prepared  by  the  Illinois 
Food  Commission,  is  of  value  in  determining 
the  relative  cost  of  various  articles  of  food.  A 
quart  of  milk  is  taken  as  the  standard.  While 
the  prices  may  vary  from  those  here  given, 
the  relative  value  as  compared  with  milk  will 
remain  practically  the  same: 


unnecessary  expense  or  more  serious  conse- 
quences. 

Meat  Extracts,  Manufacturers  and  dealers 
in  meat  extracts  advertise  them  as  having  a 
high  nutritive  value,  whereas  the  best  authori- 
ties state  that  they  have  no  nutritive  value 
whatever,  but  that  their  value  lies  wholly  in 
their  effectiveness  as  stimulants  and  appetisers. 
"In  brief,"  says  one  of  these  authorities,  "beef- 
tea  is  the  poker,  nutriment  is  fuel;  and  heat 
can  no  more  be  obtained  from  a  poker  than 
the  body  can  be  nourished  on  ordinary  extract 
of  meat  or  beef-tea."  A  cup  of  hot  bouillon 
on  a  cold  day  is  a  good  stimulant,  but  it  does 
not  take  the  place  of  a  steak. 

Cuts  of  Meat.  Many  think  that  the  more 
expensive  the  cut  of  meat  the  more  nutritious 
it  is,  when  often  the  contrary  is  true.  To  illus- 
trate, the  flank  of  beef  has  a  much  higher 
nutritive  value  than  the  loin,  which  usually 
costs  twice  as  much.  Moreover,  when  the 
cheaper  cut  is  properly  cooked  it  is  equally 
palatable.  The  food  value  of  veal  is  about 
one-half  that  of  beef. 

Delicacies.  The  food  value  of  brains,  kid- 
neys, livers,  oysters,  lobsters  and  clams  is  low, 
while  some  of  them  are  difficult  to  digest. 

Bread  and  Meat.  Meat  usually  supplies 
more  fat,  and  consequently  more  fuel,  than 
bread,  but  the  total  food  value  of  bread  per 
pound  is  equal  to  or  greater  than  that  of  most 
cuts  of  meat. 

Breakfast  Foods,   etc.     Manufacturers  and 


KIND  OF  FOOD 


Milk   

Cheese  ( 1 )   . . 

Eggs 

Meat  (2) 

Codfish  (8)  .. 
Potatoes  (4)  . 
Bread  (5)  . . . 
Commeal  . . . . 

Cabbage  

Dried  Beans  . 
Oranges  ...... 

Apples   

Bananas    . . . . 

Prunes 

Ntits 


COST 


10.08 
0.22 
0.35 
0.22 
0.15 
1.00 


per 


Qt. 

Lb. 

Doz. 

Lb. 

Lb. 

Bu. 


0.03 

0.025 

0.06 

0.40 

0.60 

0.20 

0.15 

0.60 


«« 


II 


*4 


II 


II 


Lb. 

Lb. 

Lb. 

Lb. 

Pk. 

Doc 

Lb. 

Lb. 


NUlf  BBR  OR 
MEA8URB 


1    Qt. 
10 


1  Head 


8 

12 

5 


WRIGHT 
OEAM8 


976 
193.3 
566 
307.7 
428.5 
722.7 
188.6 
137.7 
1875 
143 
1304.4 
1052.6 
774 
187.5 
128.7 


WEIGHT 


Lb. 

Oz. 

2 

2 

6.8 

1 

3.9 

10.8 

15.1 

1 

9.4 

6.6 

4.9 

4 

2.2 

5.05 

2 

14.0 

2 

5.1 

1 

11.3 

6.62 

4.5 

TOTAL  COST 


10.08 

0.093 

0.29 

0.148 

0.141 

0.026 

0.026 

0.009 

0.10 

0.0L8 

0.226 

0.092 

0.10 

0.061 

0.168 


1.  Full  Cream  Cheese.  2.  Meat — Fat,  Round  Beef.  3.  Codflsh — Boneless. 

4.  Potatoes — 60  Lb.  to  Bushel.  5.  Bread — ^White. 

Bxrort.     There  are  a  few  common     dealers  rate  the  various  cereal  preparations  far 

food  values  which  need  at-      above  their  actual  nutritive  value.    To  illus- 

following  them  often  leads  to      trate,  a  preparation  of  wheat  may  contain  no 
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more  nutriment  than  wheat  or  graham  flour, 
but  it  is  sold  for  two  or  three  times  the  price 
of  the  flour.  While  these  foods  are  pleasant, 
they  are  not  economical. 

The  full  page  table  accompanying  this  article, 
prepared  by  the  United  States  Department  of 
Agriculture  and  published  in  Bulletin  142,  is 
valuable  for  reference. 

Consult  Carpenter's  Food  and  Their  Uaea: 
Chamberlln's  How  We  Are  Fed;  United  States 
Department  of  AKrlculture  Bulletin  H2. 

Related  Subjects.  The  following  articles  con- 
tain much  Information  bearing  on  this  very  Im- 
portant subject.  Many  of  the  topics,  as  Fish, 
Fruits,  Grains,  Meat.  Vegetables,  have  them- 
selves lists  of  related  topics,  to  which  the  reader 
is  referred,  so  that  the  range  of  reading  here  in- 
dicated is  a  wide  one. 

Adulteration 

Albumen 

Baking  Powder 

Benzoate  of  Soda 

Blanc-mange 

Boys'  and  Girls'  Clubs 

Bread 

Breakfast  Food.«i 

Butter 

Calorie 

Candy 

Canning  Clubs 

Carbohydrates 

Casein 

Caviar 

Cheese 

Chlle-con-carne 

Chocolate 

Cocoa 

Coffee 

Cold  Storage 

Cookery 

Copra 

Diet 

Digestion 

Edible  Bird's  Nest 

Egg 

Fat 

Flreless  Cooker 

Fish  (see  list) 

Flour 

Food  Products, 

Preservation  of 
Fruits  (see  list) 


Gelatin 

Glucose 

Gluten 

Grains  (see  list) 

Honey 

Irish  Moss 

Jelly 

Ketchup 

Lard 

Macaroni 

Meat  (see  list) 

Molasses 

Nutrition 

Oleomargarine 

Paprika 

Peptones 

Pemmlcan 

Pickles 

Protelds 

Proteins 

Pure  Food  Laws 

Raisins 

Saccharin 

Salt 

Spice 

Starch 

Sugar 

Tapioca 

Tea 

Vegetables  ( see  1 1st ) 

Vinegar 

Water 

Yeast 


FOOD  PRODUCTS,  Preservation  of.  The 
annual  production  of  food  in  the  United  States 
is  sufficient  to  feed  twice  the  population  of  the 
whole  American  continent.  The  areas  of  pro- 
duction, however,  are  frequently  far  distant 
from  the  center  of  population,  and  the  distri- 
bution of  foodstuflfs,  especially  of  perishable 
products,  such  as  fruits  and  vegetables,  is  a 
serious  problem.  Large  quantities  of  such 
foods  are  shipped  by  rail  in  refrigerator  cars, 
but  the  cost  of  transporting  them  in  this  man- 


ner is  very  great,  and  the  price  demanded  of 
the  consumer  is  correspondingly  high.  Some 
fruits  and  vegetables  are  placed  in  cold  storage, 
but  this,  too,  is  expensive,  and  the  foods  so 
preserved  become  luxuries.  A  few  fruits  are 
dried,  but  they  are  not  so  palatable  as  the 
fresh  fruits,  and  the  demand  for  them  is  light. 
It  is  evident,  then,  that  these  methods  of 
preservation  take  care  of  only  a  small  part 
of  the  annual  production  and  do  very  little 
toward  distributing  it  among  the  population 
and  preserving  it  for  out-of-season  use. 

The  great  bulk  of  perishable  food  produced 
is  sealed  in  cans  and  so  shipped  to  any  dis- 
tance and  kept  for  any  period  of  time  without 
danger  of  deterioration.  During  the  year  1916 
over  300,000,000  cans  of  focxl  were  preserved  in 
commercial  canneries,  and  according  to  a  con- 
servative estimate,  150,000,000  quarts  were 
canned  in  homes.  Canned  food  is  cheaper  than 
cold  storage  food  and  has  more  nearly  the 
flavor  of  the  fresh  product  than  has  food  that 
is  dried.  Any  food  product  exposed  to  the 
air  decomposes.  This  decomposition  is  caused 
by  small  organisms,  visible  only  through  the 
most  powerful  microscope,  which  grow  and 
multiply  in  it.  Freezing,  as  applied  in  cold 
storage  plants,  arrests  the  activities  of  these 
organisms;  drying  retards  their  development  in 
some  products;  heat,  properly  applied,  kills 
them. 

Methods  of  Canning.  There  are  four  methods 
of  canning  now  in  general  use:  (1)  The  hot 
pack,  or  open-kettle,  method;  (2)  the  frac- 
tional, or  three-day,  method;  (3)  the  cold 
water  method;  (4)  the  cold-pack  method. 

The  hot-pack,  or  open-kettle,  method  has 
been  in  use  in  homes  for  years.  The  food  is 
boiled  or  sterilized  in  one  kettle,  the  jars, 
caps  and  rubbers,  in  another.  Then  the  ster- 
ilized food  is  ladled  into  the  sterilized  jars 
and  the  jars  are  sealed.  This  method  is  only 
partially  successful,  because  frequently  a  spore 
or  organism  from  the  air  is  ladled  into  the  jar 
with  the  food,  and  decomposition  results. 

The  three-day,  or  fractional,  method,  often 
called  the  laboratory  method,  is  based  on  a 
knowledge  of  the  development  of  spores  and 
organisms.  Scientists  have  discovered  that 
boiling  temperature  will  kill  organisms,  but 
that  a  considerable  period  of  boiling  tempera- 
ture is  required  to  destroy  spores.  By  the 
three-day  method  the  food  is  boiled  in  the  jar 
on  the  first  day  to  destroy  organisms,  on  the 
second  day  to  destroy  organisms  developed 
from  spores  not  destroyed  by  the  first  boiling. 
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and  on  the  third  day  to  sterilize  hoy  argan- 
iams  that  were  slow  in  developing.  This 
method  has  never  come  into  general  um,  for 
several  reasona.  It  involves  a  great  amotmt 
of  labor,  requires  a  great  quantity  of  fuel,  and 
destroys  jar  rubbeni,  which  are  not  made  to 
withstand  so  many  boilings. 

The  cold-water  procets  is  practicable  only 
for  fruits  high  in  acid,  such  as  gooseberries, 
rhubarb  and  cranberries.  Its  application  is  so 
limited  and  its  results  so  uncertain  that  it  is 
little  used.  It  consists  simply  in  packing  the 
fruit  into  a  jar,  tilling  the  jar  to  overflowing 
with  cold,  sterilized  water  and  sealing. 

The  eold'pack  method  has  been  in  use  by 
commercial  canners  for  years,  but  it  has  only 
recently  been  made  available  for  housewives 
and  boys  and  girls  engaged  in  garden  and  eon- 
nii^  club  work.  This  method  is  safe,  certain 
and  economical  for  home  canning  of  food 
products. 

The  most  common  type  of  container  used 
in  the  work  is  the  Mason  type  of  glass  jar. 
This  jar  has  a  tine  or  siuminum  screw  top, 
with  a  rubber  ring  that  fits  between  the  glass 
and  the  top;  the  rubber  makes  the  container 
air-tight  when  the  top  is  screwed  tight  on  the 
jar.  The  glass  top  jar  permits  no  food  to  come 
in  contact  with  metal,  and  is  considered  a  little 
more  sanitary  than  the  sine  top  container.  A 
rubber  ring  is  fitted  between  the  glass  top  and 
the  jar,  and  a  clamp  spring  is  provided  that 
may  be  tightened  as  soon  as  sterilisation  is 

The  Economy,  or  vacuum,  jar  has  a  metal 
top  coated  with  gold  lacquer  and  provided  with 
a  vegetable  fiber  ring  attached  to  the  metal 
top.  Where  food  products  are  packed  by  com- 
mercial  concerns,  tin  cans  are  commonly  used. 
These  cans  are  often  classified  as  "packers' 
cans,"  with  solder-hemmed  caps,  and  "sanitary 
cans,"  which  are  hermetically  sealed  by  ma- 
chines especially  made  for  the  purpose  (see 
illustration). 

No  special  equipment  is  required  to  can  by 
the  cold-pack  procees.  Olaas  jars  or  containers 
found  in  the  home  may  be  used.  A  satisfac- 
torj-  steriliner  or  hot  water  bath  outfit  may 
be  made  by  placing  a  wooden  rack  in  the  bot- 
tom of  a  tall  ciin  or  vessel  to  support  the 
Four  rules  cover  the  instructions  for  the 
ojteration  of  th'a  home-made  steriliser: 
_.  (1)  Hav?  a  rtti-k  In  the  bottom  of  the  sterlltEer 
germlc  the  water  to  circulate  under  It 
r  the  top  ot  Iha  }ar>. 
er  oovsr  th«  Jars  tiy  at  least 
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(3)  Count  the  time  as  soon  as  the  water  begins 

(1)   Remove  the  ]ars  from  the  steriliser  at  the 
close  of  the   sterlllzInK  period  and   tighten   the 


There  are  numerous  commercial  hot  water 
bath  outfits  on  the  market,  some  provided  with 
stove  attachments  and  others  arranged  for 
heating  on  top  of  the  family  cookstove.  These 
commercial  outfits  have  a  convenient  arrancs- 
ment  for  lifting  the  jars  in  and  out  of  the 
steriliser.  The  sterilising  period  for  the  home- 
made hot  water  bath  outfit  and  for  the  com- 
mercial hot  water  bath  outfit  is  the  same. 

The  steam  pressure  steriUsers  can  be  con- 
veniently divided  into  three  classes,  as  follows: 
(a)  Water-seal,  or  214-degree  outfit  (see  illus- 
tration) ;  (b)  the  five-pound  steam  pressure,  or 
328-degree  outfit;  (c)  the  fifteen-pound  steam 
pressure,  or  250-degree  outfit.  All  steam  pres- 
sure outfits  are  provided  with  a  safety  valve 
to  prevent  too  much  pressure  on  the  steriliser, 
a  pet  cock  to  release  the  prenure  before  open- 
ing the  canner,  and  a  steam  gauge  or  ther- 
mometer to  indicate  the  pressure  maintained 
on  the  outfit.  Each  type  of  outfit  will  do  the 
work  successfully,  if  properly  operated.  In  the 
recipes  given  below,  time  tables  are  printed 
for  sterilising  in  the  hot  water  bath,  the  214- 
degrce  outfit,  the  five-pound  steam  pressure 
outfit  and  the  fifteen-pound  pressure  outfit: 

FruKs 

Soft  Fruita.  Strawberries,  blackberries,  dew- 
berries, sweet  cherrtca,  blueberries,  apricots, 
grapes,  plums,  huckleberries. 

Recipe  for  canning  soft  fruits.  Can  the  same 
day  fruit  Is  plckea.  Grade  and  rinae  the  fruit  by 
pouring  water  over  It  through  a  atralnef.  Cull, 
seed  and  stem.  Pack  Immediately  In  glass  jara 
or  tin  cans.  Add  boiling  hot  alrup  of  eighteen  p«r 
cent  density  (thin).  Place  rubber  and  top  In 
Dlace.  Partially  tighten,  (Cap  and  tip  tin  caoH.) 
Sterilize  the  length  of  time  given  below  for  the 
particular  type  of  outnt  used. 

KIKUTBS 

Water  bath n 

Water  seal  at  IH* 10 

Steam  pressure  E  pounds S 

Steam  pressure  10  pounds G 

Remove  the  Jars.  Tighten  the  covers.  Invert 
the  Jars  to  cool  and  test  the  Joint.  Wrap  the 
Jars  with  paper  to  prevent  bleaching. 

(Sirup:   one   and   one-half  quarts  of  sugar   to 
one  quart  ot  water,  )>olled  to  medium  thickness.) 
Sour     Berrif    Fruila.      Currants,     gooseberries. 
cranberries  and  sour  cherries. 

Recipe  (or  canning  sour  l>erry  fruits.  Can 
same  day  picked.  Steam,  hull  and  clenn.  Blanch 
In  hot  water  one  minute.  Remove  and  dip  quickly 
In  cold  water.  Pack  berries  closely  m  container. 
Add  hot  sirup  of  twenty-eight  per  cent  density 
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until  full.  Place  rubber  and  cap  in  place.  Seal 
IMUtially.  not  tigrht.  (Cap  and  tip  tin  cans.) 
Sterlllae  the  length  of  time  given  below  for  the 
particular  type  of  outfit  used : 

MINUTES 

Water  bath 16 

Water  seal.  214' 12 

Steam  pressure  5  pounds 10 

Steam  pressure  15  pounds 5 

Remoive  the  Jars.  Tighten  the  covers.  Invert 
the  jars  to  cool  and  test  the  joint.  Wrap  the 
JMn  with  paper  to  prevent  bleaching. 

Hard  Fruits.  Apples,  pears,  quinces,  peaches, 
pineapple,  figs. 

Recipe  for  canning  hard  fruits.  Grade,  blanch 
one  and  one-half  minutes,  and  plunge  quickly  in 
cold  water.  Core,  pit.  or  remove  skins,  if  neces- 
sary. Pack  whole,  quartered,  or  sliced,  as  de- 
sired. Add  boiling-hot  sirup  of  from  eighteen  to 
twenty-eight  per  cent  density  (medium  thin). 
Place  rubbers  and  tops  in  position.  Partially 
tighten.  (Cap  and  tip  tin  cans.)  Sterilize  the 
length  of  time  given  below  for  the  particular  type 
of  outfit  used : 

MINUTES 

Water  bath 20 

Water  seal,  214" 12 

Steam  pressure  5  pounds 8 

Steam  pressure  15  pounds 6 

Remove  the  Jars.  Tighten  the  covers.  Invert 
the  jars  to  cool  and  test  the  Joint.  Wrap  the 
Jars  with  paper  to  prevent  bleaching. 

Vegetable* 

Vegetable  ffreena,  both  wild  and  cultivated. 

Recipe  for  canning  vegetable  greens.  Prepare 
and  can  the  day  picked.  Sort  and  clean.  Blanch 
in  a  vessel  with  a  little  water  under  false  bottom 
or  in  a  regular  steamer,  fifteen  to  twenty  min- 
utes. Remove.  Plunge  quickly  into  cold  water. 
Cut  in  convenient  lengths.  Pack  tight  in  Jar  or 
container  and  season  to  taste :  add  a  little  chipped 
beef,  olive  oil.  etc.  Add  hot  water  to  fill  crev- 
ices, and  a  level  teaspoonful  of  salt  to  each  quart. 
If  using  glass  Jars,  place  rubber  and  top  in  posi- 
tion, partially  seal :  if  using  tin  cans,  cap  and  tip 
completely.  Sterilize  the  length  of  time  given 
below  for  the  particular  type  of  outfit  used: 

MINUTES 

Water  bath 120 

Water  seal.  214* 90 

Steam  pressure  5  pounds 80 

Steam  pressure  15  pounds 45 

Remove  from  canner.  Tighten  covers.  Invert 
to  cool  and  test  Joints.  Wrap  in  paper  to  pre- 
vent bleaching  and  store. 

Root  and  Tuber  Vegetables.  Carrots,  parsnips, 
beets,  turnips,  sweet  potatoes. 

Recipe  for  canning  root  and  tuber  vegetables. 
Grade  for  size,  color  and  degree  of  ripeness. 
Wash  thoroughly.  Vb*?^  vejjetable  brush.  Scald 
in  boiling  hot  water  sufficiently  to  loosen  skin. 
Plunge  quickly  in  cold  water.  Scrape  or  pare  to 
remove  skin.  Pack  whole  or  cut  in  sections  or 
cubes,  as  required  by  the  home  or  market  stand- 
ard. Add  boiling  hot  water  and  one  level  tea- 
spoonful  of  salt  to  the  quart.  Place  rubbers  and 
tops  in  position.  Partially  seal,  but  not  tight. 
(Cap  and  tip  tin  cans.)     Sterilize  the  length  of 


time  given  below  for  the  particular  type  of  outfit 
used: 

MINUTES 

Water  bath 90 

Water  seal.  214' 75 

Steam  pressure  5  pounds 60 

Steam  pressure  15  pounds 40 

Remove  the  Jars.  Tighten  the  covers.  Invert 
the  Jars  to  cool  and  test  the  Joint.  Wrap  the  Jars 
with  pai>er  to  prevent  bleaching. 

Special  Vegetablea,  Tomatoes  and  com. 
Recipe  for  canning  tomatoes.  Grade  for  size, 
ripeness  and  color.  Scald  in  hot  water  enough  to 
loosen  skins.  Plunge  quickly  in  cold  water.  Re- 
move. Core  and  skin.  Pack  whole.  Fill  con- 
tainer with  whole  tomatoes  only.  Add  one  level 
teasiK>onful  of  salt  to  each  quart.  Place  rubber 
and  cap  in  position.  Partially  seal,  but  not  tight. 
(Cap  and  tip  tin  cans.)  Sterilize  the  length  of 
time  given  below  for  the  particular  tjrpe  of  outfit 
used: 

MINUTES 

Water  bath 22 

Water  seal.  214' 18 

Steam  pressure  5  pounds 15 

Steam  pressure  20  pounds 10 

Remove  Jars.  Tighten  covers.  Invert  to  cool 
and  test  Joints.    Wrap  Jars  in  paper  and  store. 

Recipe  for  canning  sweet  com  on  the  cob.  Can 
com  the  same  day  picked.  Remove  husks,  silica 
and  grade  for  size.  Blanch  on  the  cob  in  boiling 
water  five  to  fifteen  minutes.  Plunge  quickly 
in  cold  water.  Pack  ears,  alternating  butts  and 
tips,  in  half-gallon  glass  Jars  or  gallon  tin  cans. 
Pour  over  boiling  hot  water  and  add  two  level 
teaspoonfuls  of  salt  to  each  gallon.  Place  rubbers 
and  tops  in  position.  Seal  partially  but  not  tight. 
(Cap  and  tip  tin  cans.)  Sterilize  the  length  of 
time  given  below  for  the  particular  tyi>e  of  outfit 
used: 

MINUTES 

Water  bath 180 

Water  seal.  214* 90 

Steam  pressure  5  pounds 60 

Steam  pressure  20  pounds 35 

Remove  Jars.     Tighten  covers.     Invert  to  cool 

and  test  Joints.    Wrap  glass  Jars  with  paper  and 

store. 

Note.  When  sweet  com  is  taken  from  Jar  or 
tin  can  for  table  use,  remove  ears  as  soon  as  Jar 
or  can  is  opened.  Heat  com,  slightly  buttered,  in 
steamer.  Do  not  allow  ears  to  stand  in  water  or 
to  be  boiled  in  water  the  second  time. 

Recipe  for  canning  sweet  com  cut  from  colx 
Can  the  same  day  as  picked.  Remove  huslu  and 
silks.  Blanch  on  the  cob  in  boiling  hot  water  five 
to  fifteen  minutes.  Plunge  quickly  in  cold  water. 
Cut  the  com  from  the  cob  with  a  thin,  sharp- 
bladed  knife.  Pack  com  in  Jar  tightly  until  fulL 
Add  one  level  teaspoonful  of  salt  to  each  quart 
and  suflScient  hot  water  to  fill.  Place  rubbers  and 
tops  in  position.  Partially  seal,  but  not  tight. 
(Cap  and  tip  tin  cans.)  Sterilize  the  length  of 
time  given  below  for  the  type  of  outfit  used : 

MiNirrBB 

Water  bath 180 

Water  seal.  214" 90 

Steam  pressure  5  pounds 60 

Steam  pressure  20  pounds 33 


FOOD  PKODUCTS 


2250 


FOOD  PKODUCTS 


Remove  jars.  Tisrhten  covers.  Invert  to  cool 
and  test  joints.    Wrap  with  paper  and  store. 

Other  Vegetables.  Lima  beans,  string  beans, 
peas,  okra. 

Recipe  for  canning.  Can  same  day  vegetables 
are  picked.  Cull,  string,  grade.  Blanch  in  boil- 
ing hot  water  for  two  to  five  minutes.  Remove 
and  plunge  quickly  in  cold  water.  Pack  in  con- 
tainer until  full.  Add  boiling  hot  water  to  fill 
crevices.  Add  one  level  teaspoonful  of  salt  to 
each  quart.  Place  rubbers  and  tops  in  position. 
Partially  seal,  but  not  tight.  (Cap  and  tip  tin 
cans.)  Sterilize  the  length  of  time  given  below 
for  the  particular  type  of  outfit  used : 

MINUTES 

Water  bath 120 

Water  seal,  214* 90 

Steam  pressure  6  pounds 60 

Steam  pressure  20  pounds 40 

Remove  jars.  Tighten  covers  and  invert  to 
cool.     Wrap  jars  in  paper  and  store. 

Canning  pumpkin  and  squash.  Cut  up  into  con- 
venient sections.  Core  and  remove  skins.  Cook 
for  thirty  minutes  to  reduce  to  pulp.  Pack  in 
glass  Jars  or  tin  cans.  Add  one  cup  of  sugar  and . 
one  teaspoonful  of  salt  to  each  quart  of  pulp. 
Place  rubber  and  top  in  position.  Partially  seal, 
but  not  tight.  Sterilize  the  length  of  time  given 
below  for  the  particular  type  of  outfit  used: 

MINUTES 

Water  bath 60 

Water  seal,  214* 50 

Steam  pressure  6  pounds 40 

Steam  pressure  20  pounds 30 

Remove  Jars.  Tighten  covers.  Invert  to  cool 
and  test  joints.    Wrap  in  paper  and  store. 


Strawberry.  Make  a  sirup  of  one  quart  of 
water  and  eleven  pounds  of  sugar  and  cook  it  in 
an  open  kettle  until  a  candy  thermometer  regis- 
ters 265*  when  placed  In  the  sirup.  Add  eight 
pounds  of  berries  to  the  sirup.  Cook  very  slowly. 
Just  at  the  boiling  point.  Stop  the  cooking  when 
the  thermometer  registers  219*  and  pour  into 
shallow  pans  to  cool.  Hasten  the  cooling  by 
pouring  sirup  over  the  berries.  Skim  while  cool- 
ing. Fill  into  Jars  when  cold  and  allow  them  to 
stand  unsealed  for  four  days.  Put  the  rubber  and 
cap  In  position,  not  tight.  (Cap  and  tip  if  using 
enameled  tin  cans.)  Sterilize  the  length  of  time 
given  below  for  the  particular  type  of  outfit  used : 

MINUTES 

Water  bath 20 

Water  seal,  214' 15 

Steam    pressure     (see    note    under 

cherry  preserves)   16 

Remove  the  Jars.  Tighten  the  covers.  Invert 
the  Jars  to  cool  and  test  the  Joint.  Wrap  the  Jars 
in  paper  to  prevent  bleaching. 

Cherry.  Place  one  gallon  of  water  in  a  kettle 
and  add  ten  pounds  of  pitted  cherries.  Boil 
slowly  for  eighteen  minutes.  Add  twelve  pounds 
of  granulated  sugar  and  cook  until  the  product 
l.s  boIHng  at  a  temperature  of  219*.  Cool  quickly 
In  .«?hallow  pans.  Pack  into  glass  Jars.  Put  the 
rubber  and  cap  in  position,  not  tight.  (Cap 
and  tip  if  using  enameled  tin  cans.)  Sterilize 
the  length  of  time  given  below  for  the  particular 
type  of  outfit  used : 


MINUTES 

Water  bath 20 

Water  seal,  214* 15 

Steam  pressure  (see  note) 15 

Note.  When  using  pressure-cooker  outfits  on 
preserves,  keep  valve  open  during  sterilization. 

San  Preserves 

Strawberry.  Select  ripe,  firm  berries.  Pick 
and  preserve  them  the  same  day.  Hull  and  rinse 
thoroughly.  Place  them  in  a  shallow  platter  in 
a  single  layer;  sprinkle  sugar  over  them;  pour 
over  them  40'  sirup  (same  as  strawberry  pre- 
serves, above,  boiled  thicker).  Cover  them  with 
a  glass  dish  or  a  plain  window  glass.  Allow 
them  to  stand  in  the  hot  sun  eight  or  twelve 
hours.  Pack  them  in  glass  jars  or  cups;  tie 
paper  over  the  tops  or  cover  with  paraffin  or 
sealing  wax.     Keep  in  cool,  dry  place. 

Soaps 

Soup  Stock.  Secure  twenty-five  pounds  of  beef 
hocks,  Joints  and  bones  containing  marrow. 
Strip  off  the  fat  and  meat  and  crack  bones  with 
a  hatchet  or  cleaver.  Put  the  broken  bones  in  a 
thin  cloth  sack  and  place  them  in  a  large  kettle 
containing  five  gallons  of  cold  water.  Simmer 
(do  not  boil)  for  six  or  seven  hours.  Do  not 
salt  while  simmering.  Skim  off  all  fat.  This 
should  make  about  five  gallons  of  stock.  Pack 
hot  in  glass  jars,  bottles,  or  enameled  or  lacquered 
tin  cans.  Partially  seal  glass  Jars.  (Cap  and  tip 
tin  cans.)  Sterilize  the  length  of  time  given  be- 
low for  the  particular  type  of  outfit  used : 

MINUTES 

Water  bath 40 

Water  seal.  214* SO 

Steam  pressure  5  pounds 30 

Steam  pressure  15  pounds 26 

Check  list  of  supplies  to  be  provided  before 
beginning  work. 

25  pounds  of  beef  bones 
5  gallons  water 
Vegetable  Soup.  Soak  one-fourth  pound  lima 
beans  and  one  pound  rice  for  twelve  hours.  Cook 
one-half  pound  pearl  barley  for  two  hours. 
Blanch  one  pound  carrots,  one  pound  onions,  one 
medium  sized  potato  and  one  red  pepper  for  three 
minutes  and  cold  dip.  Prepare  the  vegetables 
and  cut  into  small  cubes.  Mix  thoroughly  lima 
beans,  rice,  barley,  carrots,  onions,  potatoes,  red 
pepper.  Fill  glass  jars  or  the  enameled  tin  cans. 
Chicken-Soup  Stock.  Place  thirty  pounds 
chicken  in  ten  gallons  of  cold  water  and  simmer 
for  five  hours.  Remove  meat  and  bones,  then 
strain.  Add  sufficient  water  to  make  ten  gal- 
lons of  stock.  Fill  glass  Jars  or  tin  cans  with 
the  hot  stock.  Partially  seal  glass  Jars.  iC&p 
and  tip  tin  cans.)  Sterilize  the  length  of  time 
given  below  for  the  particular  type  of  outfit 
used: 

MINUTES 

Water  bath 90 

Water  seal,  214* 76 

Steam  pressure  5  pounds 60 

Steam  pressure  15  pounds 46 

This   stock   is  used   to  make   soup  where  the 
term  "chicken-soup  stock"  Is  employed. 
Check  list :     30  pounds  chicken 
10  gallons  water 
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Vegetable*  (Mixed)  Without  Stook.  Many 
people  would  like  ve^table  soup  during  the  win- 
ter season,  but  find  it  impracticable  to  secure  the 
soup  stock  during  the  summer  season  when  the 
vegetables  are  so  abundant  that  they  are  rotting 
in  the  garden.  It  is  suggested  that  the  vegetable 
portion  of  the  soup  be  canned  during  the  siunmer 
and  made  available  when  the  soup  stock  is  pre- 
pared  during  the  winter.  It  makes  the  prepara- 
tion of  the  soup  a  simple  matter  whenever  the 
stock  is  available. 

Soak  six  pounds  of  lima  beans  and  four  pounds 
of  dry  peas  over  night.  Boil  each  one-half  hour. 
Blanch  sixteen  pounds  of  carrots,  six  pounds  of 
cabbage,  three  pounds  of  celery,  six  pounds  of 
turnips,  four  pounds  of  okra,  one  pound  of  onions 
and  four  pounds  of  parsley  for  three  minutes  and 
dip  in  cold  water  quickly.  Prepare  the  vegetables 
and  chop  them  into  small  cubes.  Chop  the  onions 
and  celery  extra  fine.  Mix  all  of  the  vegetables, 
and  season  to  taste.  Pack  in  glass  jars  or  tin 
cans.  Fill  with  boiling  water.  Partially  seal 
glass  jars.  (Cap  and  tip  tin  cans.)  Sterilize  the 
length  of  time  given  below  for  the  particular 
type  of  outfit  used: 

MINUTSB 

Water  bath 90 

Water  seal,  214* 60 

Steam  pressure  6  pounds 60 

Steam  pressure  16  pounds 45 

Check   list: 


16  pounds  carrots 

(small) 
6  pounds  cabbage 
3  pounds  celery 

(stems  and  leaves) 
6  pounds  turnips 
6  pounds  lima  beans 


4  pounds  okra 
1  pound  onions 
4  pounds  parsley 
4  pounds  dry  peas 

Salt  and  pepper  to 

taste 


Meat 

Poultry  and  Game 

Recipe  No.  1.  Kill  fowl  and  draw  at  once; 
wash  carefully  and  cool,  cut  into  convenient  sec- 
tions. Place  in  wire  basket  or  cheesecloth  and 
boil  until  meat  can  be  removed  from  bones; 
remove  from  boiling  liquid  and  remove  meat 
from  bones ;  pack  closely  into  glass  Jars ;  fill 
jars  with  pot  liquid,  after  it  has  been  concen- 
trated one-half;  add  level  teaspodnful  of  salt 
per  quart  of  meat,  for  seasoning;  put  rubber 
and  cap  in  position,  not  tight ;  sterilize  the  length 
of  time  given  below  for  the  particular  type  of 
outfit  you  are  using: 

HOURS 

Water  bath 3 % 

Water  seal,  214* 3 

Steam  pressure  6  pounds 2  ^ 

Steam  pressure  15  pounds 1 

Remove  Jars ;  tighten  covers  ;  invert  to  cool  and 
test  the  Joint ;  wrap  jars  with  paper  to  prevent 
bleaching. 

Recipe  No.  2.  Kill  fowl  and  draw  at  once; 
wash  carefully  and  cool ;  cut  into  convenient  sec- 
tions and  pack  at  once  into  glass  Jars ;  fill  with 
boiling  water:  add  level  teaspoonful  of  salt  per 
quart;  put  rubber  and  cap  in  position,  not  tight, 
and  sterilize  the  length  of  time  given  below  for 
the  one  particular  type  of  outfit  you  are  using : 


HOURS 

Water  bath 4 

Water  seal,   214* 3^ 

Steam  pressure  5  pounds 3 

Steam  pressure  15  pounds 1 

Remove  jars;  tighten  covers;  invert  to  cool 
and  test  the  Joint ;  wrap  Jars  with  paper  to  pre- 
vent bleaching. 

Freeh  Beef,  As  soon  as  beef  has  been  killed, 
cool  quickly  and  keep  cool  for  about  twenty-four 
hours.  Cut  the  beef  into  convenient  pieces  for 
handling,  about  three-fourths  pound  in  weight, 
and  roast  or  boil  slowly  for  one-half  hour.  Cut 
into  small  pieces,  remove  gristle,  bone  and  exces- 
sive fat,  and  pack  directly  into  glass  jars;  fill 
with  gravy  from  the  roasting  pan,  or  pot  liquid, 
concentrated  to  one-half  its  volume ;  put  rubber 
and  cap  in  position,  not  tight,  and  sterilize  the 
length  of  time  given  below  for  the  one  particular 
type  of  outfit  you  are  using: 

HOURS 

Water  bath   4 

Water  seal,  214* 4 

Steam  pressure  5  pounds 8  ^ 

Steam  pressure  15  pounds 1  ^ 

Remove  Jars;  tighten  covers;  invert  to  cool 
and  test  the  joint ;  wrap  jars  with  paper  to  pre- 
vent bleaching. 

Corned  Beef.  After  beef  has  .  been  properly 
corned  for  required  time,  remove  the  meat  from 
the  brine;  soak  for  two  hours  in  clear  water, 
changing  the  water  once ;  place  in  a  wire  basket 
and  boil  slowly  for  one-half  hour;  remove  from 
the  boiling  water,  then  plunge  into  cold  water; 
remove  gristle,  bone  and  excessive  fat;  cut  into 
small  pieces  and  pack  closely  into  glass  jars ;  put 
rubber  and  cap  in  position,  not  tight,  and  sterilize 
the  length  of  time  given  below  for  the  one  par- 
ticular type  of  outfit  you  are  using: 

HOURS 

Water  bath    4 

Water  seal,   214* 4 

Steam  pressure  5  pounds 8 

Steam  pressure  15  pounds 2 

Remove  jars ;  tighten  covers ;  invert  to  cool 
and  test  the  Joint;  wrap  Jars  with  paper  to  pre- 
vent bleaching. 

Canned  Pork,  After  the  animal  has  been 
butchered,  cool  quickly,  and  keep  the  pork  cool 
for  at  least  twenty-four  hours ;  can  only  lean  por- 
tions, using  the  fat  to  make  lard ;  place  meat  in 
a  wire  basket  or  cheesecloth  and  boil  for  thirty 
minutes,  or  roast  in  the  oven  for  thirty  minutes ; 
cut  into  small  sections  and  pack  closely  into 
glass  jars;  put  rubber  and  cap  in  position,  not 
tight ;  and  sterilize  the  length  of  time  given  be- 
low for  the  one  particular  type  of  outfit  you  are 
using : 

HOURS 

Water  bath 4 

Water  seal,   214' 3 

Steam  pressure  5  pounds 3 

Steam  pressure  15  pounds 1^ 

Remove  jars ;  tighten  covers ;  invert  to  cool  and 
test  the  Joint;  and  wrap  Jars  with  paper  to  pre- 
vent bleaching. 

Canned  Salmon.  Make  a  brine  of  salt  and 
water  that  will  support  a  potato,  and  after  clean* 
ing  the  fish  properly,  place  in  brine  for  one-half 
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hour;   remove  from  brine;   cut  Into  convenient  twelve  inches  was  adopted  in  England  in  the 

sections ;  and  pack  in  glass  jars,  with  the  skin  ^[^  ^f  Henry  I,  the  length  of  whose  arm  was 

toward   the  outside.     Add  level   teaspoonful  of  ^    ^    ^       y^    ^    standard  length  of  one  yard, 

salt  per  quart;  put  rubber  and  cap  in  position.  _,      .  ,  ,  xiT-  j     r  Ij 

not  tight ;  and  sterilize  for  the  length  of  time  The  foot  was  then  made  one-third  of  a  yard, 
given  below  for  the  one  particular  type  of  out-  In  arithmetic,  the  square  foot  is  a  unit  of 

tit  you  are  using:  measure    in   square    or   surface    measurement. 

HOURS  rpj^       1^  ^  equivalent  to  a  square,  each  of 

Water  bath    3 

Water  seal  214° ....!  1 !.!!.!..!! .     3  whose  sides  is  one  foot  long.    It  therefore  con- 
Steam  pressure  5  pounds 2%  tains  12X12,  or  144,  square  inches.    In  measur- 

Steam  pressure  15  pounds 1%  ing  solids,  a  cubic  joot  is  a  unit  of  measure. 

Remove  Jars ;  tighten  covers ;  Invert  to  cool  and  ^j^  ^  equivalent  to  a  cube  one  foot  high,  one 

test  the  joint;  wrap  the  jars  with  paper  to  pre-  ^^  rxu      j*u   t        <^w^-\ 

.  ..„,,„'  „--  foot  wide  and  one  foot  in  breadth  (see  Cube). 

vent  bleaching.  a.B.F.  ^ 

^      .        ,       ^  ^  It  contains  12X12X12,  or  1728,  cubic  mches. 
Related  Sobjects.     The  reader  is  referred  to  '  ' 

the  following  articles  in  these  volumes :  The  hoard  joot,  a  umt  of  measure  for  logs  and 

Boys'  and  Girls'  Clubs    Gardening  lumber,  is  a  board  one  foot  square  and  one  mch 

Canning  Clubs  School  Garden  thick;  therefore  a  board  12  feet  long,  1  foot 

and  to  each   fruit,  vegetable  or  other  product  ^fide  and  2  inches  thick  contains  24  board  feet, 

named  in  the  text  of  the  above  article.  g^  Square  Measure  ;  Cubic  Measure. 

FOOLS 9  Feast  of,  a  celebration  of  unknown         FOOT,  that  portion  of  the  skeleton  of  man 

origin,  current  between  the  fifth  and  sixteenth  and    other    vertebrate    (back-boned)    animals 

centuries  in  many  countries  of  Europe,  marked  which  forms  the  termination  of  the  legs.    In 

by  merriment  and  absurdities  of  a  boisterous  regard  to   structure,   the    foot   bears   a    close 

GREEK  FCBfT  ,/    MACEDONIA  14.08 IN./    ,    SICILY  875 IN.    /   GENEVA 

PY1VIIA-0.72IN. 

THE  ORIGIN  OF  THE  FOOT  AS  A  STANDARD  OP  LINEAR  MEASURE 

nature.    It  was  a  Christian  form  of  the  Roman  resemblance  to  the  hand,  but  its  bones  are 

Saturnalia,  and  in  common  with  that  festival,  larger  and  stronger  and  at  the  same  time  less 

occurred  in  December.    The  ceremonies  usually  flexible  than  those  of  the  hand.    The  skeleton 

consisted  of  dramatic  representations,  the  prin-  of  the  foot  consists  of  seven  rounded   tarsal 

cipal  church  of  the  place  serving  as  the  theater,  bones,  which  lie  below  the  ankle  joint  and  form 

and  if  the  clergy  did  not  actually  participate  the  instep ;  five  slender  metatarsal  bones,  which 

they  formed  an  interested  audience.    One  form  form  the  ball  of  the  foot,  and  fourteen  pha^ 

of  celebration  consisted  in  the  election  of  a  langes,   found   in   the   toes.     There   are   two 

mock   pope,    cardinal,   archbishop,   bishop    or  phalanges  in  the  great  toe  of  each  foot  and 

abbot,  under  the  title  of  Pope  of  Fools,  Boy  three  in  esLcJo,  of  the  other  toes. 
Bishop,  etc.    On  election  day  the  mob  took         The  foot  bones  in  man  are  so  arranged  as  to 

possession  of  the  churches,  and  even  mimicked  form  an  elastic  arch,  whiph  reaches  from  the 

the  performance  of  the  highest  offices  of  the  rear  end  of  the  heel  to  the  front  ends  of  the 

Church.    The  orgies  which  continued  in  many  tarsal  bones.    In  walking,  the  arch  bears  upon 

places  until  the  sixteenth  century,  and  in  the  the  ground  only  at  the  heel  and  ball  of  the 

south  of  France  survived  until  1644,  became  so  foot,  and  it  is  admirably  adapted  to  breaking 

marked  by  license  and  lawlessness  that  they  the  jars  which  would  be  transmitted  to  the 

were  finally  prohibited  by  the  Church.  spinal  column  were  the  foot  not  provided  with 

FOOT,  a  measure  of  length  originally  based  this  natural,  elastic  spring.    The  arched  inst«p 

on  the  length  of  the  human  foot,  to  which  is  one  of  the  characteristics  which  distinguish 

fact  its  name  is  due.    The  accompanying  illus-  man  from  the  beasts.    Nearly  all  of  the  lower 

tration  shows  how  the  standard  has  varied  in  animals  walk  upon  the  tips  of  their  toes,  and 

different  countries.    In  the  English  system,  in  even  those  which  rest  the  heel  on  the  ground 

general  use  in  America  and  Great  Britain,  the  in  walking,  as  the  bears,  have  only  a  slightly- 

^^gigth  of  a  foot  is  twelve  inches,  or  .3048  of  a  developed  arch.    A  high  arch  is  considered  a 

^^^••i*    (see   Metric   System).     The    foot   of  sign  of  beauty  in  the  human  foot,  and  it  p«p- 
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Torms  an  important  service  in  making  the  gait 
easy  and  graceful. 

In  the  act  of  walking,  the  foot,  as  it  receives 
the  weight  of  the  body,  broadens  a  little  and 


THE  FOOT 
(o)  Phalangea  (c)  Tarsals 

(b)   MelHUirsals  (d)   Aatragalua 

In  the  Rccond  Illustration  the  white  Unas  tndl- 


also  leogthens,  perhaps  a  half-inch.  The  prac- 
tice of  wearing  tight  shoes,  which  interfere 
with  this  natural  expansion,  is  therefore  un- 
hygienic. The  discomfort  occasioned  by  shoes 
that  pinch  the  feet  ia  well  known.  Unsightly 
and  painful  bunions  on  the  aide  joint  are 
caiued  by  wearing  shoes  that  are  too  short; 
when  the  toes  are  crowded  against  each  other 
in  too-narrow  shoes  corns  and  ingrowing  toe- 
nails result.  Broad,  low  heels  that  furnish  a 
firm  support  should  be  chosen  in  preference 
to  high  heels  that  throw  the  feet  forward  to- 
ward the  ends  of  the  shoes,  and  tend  to  flatten 
down  the  arch  of  the  foot. 

It  is  interesting  to  compare  the  powers  of  the 
human  hand  and  foot.  The  toes,  except  in 
special  instances,  are  quite  inferior  to  the  fin- 
gers in  flexibility  and  dexterity,  because  they 
are  not  called  upon  to  perform  such  a  variety 
of  movements.  This  difference  is  especially 
noticeable  in  the  caec  of  the  thumb  and  great 
toe.  With  the  thumb  we  can  touch  each  of 
the  fingers  with  perfect  case,  but  the  great  toe 
can  be  moved  only  a  little  way  in  each  direc- 
tion. Savages  who  have  never  worn  shoes, 
and  apes,  whose  four  limbs  are  about  equally 
exercised,  differ  from  civilised  man  in  having  a 
more  flexible  great  toe. 

The  toes  can  be  educated  to  perform  some 
acts  ordinarily  performed  by  the  fingers.    Many 
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persons  bom  without  hands  or  deprived  of 
them  by  accident  have  learned  to  write,  paint 
and  carry  on  many  other  activities  with  their 
feet.  S.C3. 

FOOT  AND  MOUTH  DISEASE,  a  contagious 
and  rapidly-spreading  fever  occurring  chiefly  in 
cattle,  sheep  and  pigs,  but  which  may  be  con' 
tracted  by  human  beinga.  It  is  characteriied 
by  blisters,  which  first  break  out  in  the  mouth 
but  later  may  appear  on  the  feet.  It  first 
occurred  in  England  in  1839,  and  did  not  ap- 
pear in  America  until  1870. 

No  certain  microbe  has  been  found  which 
causes  it,  but  it  is  known  to  be  brought  about 
by  direct  contact,  infected  feed,  contaminated 
stables  and  even  by  birds  carrying  the  disease 
to  considerable  distances.  Probably  it  is  most 
commonly  contracted  through  the  mouth  by 
eating  contaminated  hay  as  teed  and  by  feeding 
in  pastures  where  cattle  already  sick  have  been 
kept. 

The  disease  breaks  out  somewhat  mys- 
teriously, not  following  any  certain  rule  or 
limiting  itself  to  any  one  locality  or  country. 
Thus  outbreaks  occurred  in  1880  and  1884, 
followed  by  complete  disappearance  until  1902. 
Then  again  it  was  stamped  out  and  was  not 
heard  of  after  that  until  1008,  when  an  out- 
break occurred  in  Michigan  and  spread  to 
New  York,  Pennsylvania  and  Maryland.  By 
that  year  the  "scourge  of  Europe,"  as  it  was 
called,  was  looked  upon  as  a  serious  affair; 
therefore  the  government  and  states  involved 
ordered  all  infected  herds  bought,  killed  and 
buried  in  quicklime,  and  the  locations  were 
quarantined  for  three  months  afterwards.  These 
measures  were  successful.  In  1014  the  disease 
reappeared,  involving  twenty-two  states  and 
the  District  of  Columbia,  but  within  a  year 
all  were  free  from  it  except  Illinois,  where  it 
persisted  a  year  longer.  The  method  employed 
was  to  kill,  bury  in  lime,  and  to  quarantine; 
this  has  cost  thousands  and  thousands  of  dol- 
lars, but  it  is  considered  by  experts  better  than 
halfway  measures,  which,  because  they  do  not 
eradicate  the  disease,  would  eventually  cost 
millions  of  dollars  in  losses  of  stock. 

Symptoms.  The  period  of  incubation  is 
usually  from  three  days  to  one  week.  The 
early  symptoms  are  smocking  of  the  lips  and 
drooling,  preceded  by  fever.  The  animal  shows 
a  disinclination  to  move  and  when  in  motion 
walks  "stiff."  In  about  two  days  the  char- 
acteristic blisters  can  be  seen  in  thp  mouth, 
on  the  inner  side  of  the  lips  and  on  the  edges 
and  tip  of  the  tongue.    The  animal  drops  saliva 
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from  the  mouth.  The  amackiug  of  the  lipe 
at  this  stage  can  be  heard  at  a  distance.  The 
blisters  rupture  in  two  or  three  days  and 
leave  an  idcer,  which  may  heal  quickly  or 
very  slowly. 

Soon  the  animal  begins  to  be  lame,  drawing 
up  one  foot  to  ease  the  pain.  The  character- 
istic blisters  are  then  seen  on  the  skin  above 
the  hoof,  and  later  the  hoof  may  separate  in 
places.  The  teats  of  cows  are  often  broken 
out  in  blisters.  In  the  malignant  form  of  the 
disease  death  occurs  very  suddenly,  and  as 
high  as  fifty  per  cent  of  such  cases  are  fatal. 
The  death  rate  in  ordinary  cases  is  from  two 
to  five  per  cent. 

Treatment.  This  may  be  considered  imder 
two  heads,  t^e  preventive  and  the  medicinal. 

Preventive  treatment  consists  in  carefully 
isolating  all  well  animals  to  keep  them  from 
coming  in  contact  with  the  disease,  and  then 
thoroughly  disinfecting  the  sheds,  pens,  etc., 
in  which  the  stock  has  been  kept.  The  coa- 
taminated  feed,  litter,  etc.,  should. all  be  burned 
or  buried,  followickg  which  the  premises  should 
be  quarantined  for  three  months.  The  in- 
fected stock  Hod  all  other  animals  which  have 
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been  exposed  and  may  contract  the  disease 
should  be  killed  and  buried  in  quicklime  i 
experts  make  no  exception  to  this  ruling. 

Medicinal  treatment  consista  in  thorough 
cleanliness  of  the  premises,  soft  food  like 
gruel,  and  mashes.  Chlorate  of  pota^  or  ni- 
trate of  potash  may  be  given  in  the  drinking 
water  and  mild  astringent  applications  made 
to  the  hoofs. 

Danger  to  People.  Man  may  contnet  the 
disease  from  driiUciug  milk  from  infected  cows, 
or  getting  the  saliva  in  a  raw  place  on  the 
hands,  as  when  milking,  particularly  on  the 
fingers  and  at  the  roots  of  the  nails.  Young 
children  are  especially  liable  to  take  the  dis- 
ease and  may  die  as  a  result.  The  outcome  in 
adults  is  usually  favorable.  The  milk  from 
infected  cows  should  be  destroyed  and  at- 
tendants should  be  very  careful  to  wash  their 
hands  in  antiseptic  solution,  cauterising  with 
(urbolic  acid  any  cut  or  raw  places,      jmm. 

Consult  Uelvln's  The  IMS  Outbreak  of  Foot  and 
Mmtlh  DIeeate  In  tks  Unitea  State*.  In  the  annual 
report  (1908)  of  tbs  Bureau  at  Aniinal  Industrr. 
WashlnKton.  D,  C. ;  also  Circular  No.  lU,  United 
Btates  Department  at  AsrlcuHure.  Bureau  of 
Anlmat   Induatry. 


OOTBALL  ne\l  to  bT^liLiU  the 
popular  athletic  game  in  the  world  is  played 
pnnci|mlly  m  the  British  Empire  and  in  the 
United  States  It  is  a  very  ancient  form  of 
exercise  and  amusement  The  Indians  of  North 
Amenca  and  the  abongmes  of  many  of  the 
Pacific  islands  played  a  similar  game  and  it 
is  not  at  all  improbable  that  football  in  some 
form  was  known  in  the  far-off  days  when  all 
Europe  was  in  barbarism  The  Greeks  seem 
to  have  taught  it  to  the  Romans  and  the  latr 
ter  through  their  soldiers  to  the  Bntons  and 
Other  races  of  the  north  In  the  British  Isles 
football  was  played  in  the  Middle  Ages  by 
whole  commumties  who  kicked  the  ball  with- 
out clear  design  through  the  streets  or  over 
the  meadows  in  such  a  rough  fashion  that  the 
sometimes  forbidden  by  statute 
mneteenth  century  did  it  become 


nu  or^aiiiied  game  mth  fixed  numbers  on 
each  aide  and  defimte  methods  of  counting 
score  Weight  physical  fitness  and  endurance 
are  prime  requisites  in  players,  but  quick  think- 
ing IS  vitally  necessai7 

It  was  at  the  great  English  schools  like 
Rugby  Harrow  and  Eton  that  football  was 
first  made  practical  The  boys'  playground  at 
Rugby  was  large  and  there  was  plenty  of  room 
for  ninmng  and  tackling  At  other  schotds, 
e\en  as  late  as  1850  the  game  was  confined  to 
kicking  and  bunting  the  ball.  Thus  two  dis- 
tmct  types  of  football  have  developed;  Rvfi^V, 
ndiich  permits  running  with  the  ball,  and  Auo- 
cuUton  or  Soccer  which  prohibits  it.  The 
former  includes  Ei^ish  Canadian  and  Ama- 
ican  Rugby  three  distinct  styles  of  play.  The 
vanations  in  these  plays  is  made  dear  in  the 
paragraphs  that  follow 


Football  in  the  United  States 


The  Dame  American  Rugby  sounds  str&iige 
to  football  players  in  the  Uiuled  States,  but 
it  is  the  correct  name  for  their  game.  The 
early  Vii^inia  colonists  brought  the  older  Eng- 
lish game  to  America,  and  soon  after  1S30 
students  at  several  of  the  eastern  colleges 
began  to  play  it.  Ten  yeare  later,  at  Amhetat, 
Brown,  Harvard,  Trinity  and  Yale,  there  were 
interclass  games  resembling  the  class  rushes 
which  still  take  place  in  some  colleges,  and  so 
rough  did  they  become  that  in  1860  the  facul* 
ties  of  Harvard  and  Yale  prohibited  football. 
At  Princeton  a  more  orderly  game  was  played, 
adapted  from  the  English  "Association"  code. 


Harvard  rules,  and  Harvard  scored  three  times. 
The  next  day,  under  McGiU  rules,  neither  aide 
was  able  to  score.  The  success  of  these  two 
contests  aroused  enthusiasm  for  Rugby,  and 
in  1876  Harvard  and  Yale  played  a  game 
under  a  compromise  set  of  rules  which  ad- 
mitted both  of  running  with  the  ball  and  of 
batting  the  ball  with  the  hand.  This  compro- 
mise was  unsatisfactory,  and  in  1S76  Columbia, 
Princeton  and  YaJe  abandoned  the  other  form 
of  football  in  favor  of  straight  Rugby. 

Like  HJI  the  more  popular  athletic  competi- 
tions of  the  colleges  of  the  United  States, 
football  has  become  a  highly-specialized  actir- 
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and  in  1869  the  first  intercollegiate  contest  took 
place  between  Princeton  and  Rutgers.  In  1871 
football  waa  revived  at  Harvard,  with  rules 
which  permitted  running  with  the  ball,  as  in 
Rugby;  two  years  later  Harvard's  team  re- 
fused to  join  the  association  formed  by  Yale, 
Columbia,  Princeton  and  Rutgers  because  its 
players  would  not  abandon  the  Rugby  style 
of  play. 

Not  long  after  this,  McGill  College  in  Mon- 
treal challenged  Harvard  to  a  match,  and  on 
May  15,  1874,  these  two  teams  played  the 
first  intercollegiate  Rugby  match  in  America. 
McGill's  players  were  accustomed  to  English 
Rugby  rules  and  Harvard's  to  their  own  ver- 
sion of  them,  so  on  the  preceding  day  the  two 
teams  courteoualy  coached  each  other  in  tac- 
tics.   On  the  15th  a  match  was  played  under 


ity.  The  original  Rugby  rules  have  been  en- 
tirely superseded  by  a  gradual  development 
of  a  code  much  more  complex  but  permitting 
a  far  higher  development  of  team  play.  Play- 
ers are  trained  by  professional  coachers  who 
in  some  cases  receive  several  thousand  dollars 
for  a  season's  work.  Each  man  is  drilled  in 
the  elements  of  the  game  by  long  hours  of 
practice  in  tackling  dummies  and  charging 
against  wooden  frames.  Team  work  is  taught 
in  scrimmages,  the  shara  battles  of  football, 
and  strategy  is  studied  by  blackboard  talks. 
Though  the  game  is  played  only  in  the  au- 
tumn, the  more  ambitious  colleges  have  prac- 
tice in  the  sprii^  as  well. 

As  a  result  of  all  this  care,  a  football  game 
between  two  great  colleges  is  one  of  the  most 
interesting   and   exciting  spectacles   anywhere 
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to  be  seen.  The  famous  contests  between 
Harvard  and  Yale  attract  the  largest  crowds, 
which  seem  to  be  limited  only  by  the  seating 
capacity  of  the  Harvard  Stadium,  which  will 
accommodate  47,000  people,  and  of  the  great 
Yale  Bowl,  which  seats  over  70,000.  A  num- 
ber of  "gridiron  battles"  in  both  the  East  and 
Middle  West  are  scarcely  less  popular.  Foot- 
ball in  the  United  States  is  largely  confined 
to  schools  and  colleges,  clubs  like  those  of 
Canada  being  quite  unknown. 

How  Played  in  the  United  States.  Why  a 
Rugby  field  is  called  a  gridiron  is  apparent  at 
first  sight  of  one.  As  shown  in  the  accompany- 
ing diagram  of  the  field  in  the  United  States, 
distinct  lines,  which  on  the  field  are  white, 
mark  the  borders  and  cross  from  side  to 
side  every  five  yards.  The  goals  are  upright 
timbers  joined  ten  feet  above  the  ground  by  a 
crossbar. 

Each  team  defends  a  goal  and  attempts  to 
score  by  carrying  the  ball  across  its  opponents' 
goal  line  anywhere  between  the  edges  of  the 
field,  or  by  kicking  it  from  the  ground  over  the 
bar.  The  ball  is  a  leather  casing  about  a  foot 
long  and  seven  inches  in  diameter,  enclosing 
an  inflated  rubber  bladder.  There  are  eleven 
players  on  each  side,  seven  of  whom  compose 
the  line,  and  four  the  back-field. 

At  the  opening  of  the  game  one  team  places 
the  ball  in  the  middle  of  its  forty  yard  line 
(that  is,  forty  yards  from  its  own  goal),  and 
lines  up  along  the  same  mark.  The  other  team 
is  distributed  throughout  its  half  of  the  field. 
One  member  of  the  first  team  kicks  off  to- 
wards the  opponent's  goal,  but  does  not  neces- 
sarily attempt  to  kick  the  ball  over  it,  as  at 
this  time  no  score  would  be  counted.  The 
opponent  who  catches  the  ball  runs  forward 
with  it,  dodging  back  and  forth  to  avoid  the 
onrushing  men  of  the  first  team,  and  following 
two  or  three  of  his  teammates,  who  form  inter- 
ference (protection)  for  him.  He  is  usually 
tackled  and  thrown  to  the  ground  or  stopped 
before  he  has  reached  the  center  of  the  field, 
but  now  and  then  a  clever  runner  makes  his 
way  through  the  whole  opposing  team  and 
reaches  its  goal.  As  soon  as  he  is  stopped  the 
referee  blows  his  whistle  and  the  teanls  line 
up  for  the  first  scrimmage. 

Scrimmage,  The  team  in  possession  of  the 
ball  is  now  given  four  opportunities  to  ad- 
vance it  ten  yards.  The  player  called  the 
center  puts  his  hands  on  the  ball,  which  rests 
on  the  ground  with  its  points  toward  the  ends 
"4  the  field,  and  prepares  to  pass  it  backwards 


between  his  legs.  To  his  right  are  the  right 
guard,  the  right  tackle,  and  the  ri^t  end;  to 
his  left  are  the  corresponding  members  of 
the  left  side  of  the  line.  Behind  him  are  the 
quarter-back,  the  left  and  right  half-backs  and 
the  full-back.  The  quarter-back  is  the  direct- 
ing general;  upon  his  strategy  and  good  judg- 
ment largely  depends  the  success  of  the  team. 
The  instant  the  ball  is  down  he  begins  to  call 
secret  signals,  a  rapid  succession  of  numbers, 
and  then  he  stands  close  to  the  center  to 
receive  the  ball  as  the  latter  passes  it,  and  to 
give  it  to  the  player  who,  in  response  to  his 
signal,  is  to  run  with  it.  The  line  men  of  the 
opposing  team  are  lined  up  behind  the  other 
end  of  the  ball,  the  back-field  men  forming  a 
secondary  defense  behind  them. 

Play   commences    the    moment    the    center 
snaps  the  ball.    If  the  signal  has  been  for  a 
plunge  through  the  opposing  line,  it  is  the 
duty  of  some  of  the  line  men  to  spread  apart 
their  opponents  and  make  a  hole  through  which 
the  runner  may  pass,  and  of  the   others  to 
hold  back  the  players  opposite  them.     The 
back-field   men   assist  the   runner   in   various 
ways.     But  no  player  of  the  attacking  side 
except  the  runner  is  allowed  to  use  his  hands 
or  arms  upon  an  opponent  or  those  who  are 
attempting  to  tackle  him.    The  players  on  the 
defense   may  use   their  hands   and   arms   to 
break  through  in  an  endeavor  to  reach   the 
ball  or  the  man  carrying  it.    If  instead  of  a 
line  plunge  the  play  is  a  run  around  the  end, 
the  whole  offensive  line  aims  to  hem  in  their 
opponents  so  that  they  can  neither  stop  the 
runner  from  in  front  nor  reach  him  from  the 
rear.    The  usual  gain  from  a  line  plunge  or 
an  end  run  is  only  a  few  yards,  if  the  teams 
are  evenly  matched,  but  sometimes  a  runner 
succeeds  in  going  a  long  distance  before  he  is 
tackled.    On  the  other  hand,  if  the  offensive 
line  is  less  alert  than  the  defenders,  the  ball 
may  be  downed  farther  back  than  before. 

The  Forward  Pass,  Though  it  has  alwasrs 
been  one  of  the  principles  of  Rugby  football 
that  the  ball  could  be  advanced  only  by  run- 
ning or  kicking,  the  forward  pass  has  recently 
been  introduced  into  the  American  game  to 
add  interest  to  the  spectacle  and  to  lessen  the 
strain  on  the  players  from  continued  playing 
at  close  quarters.  It  is  difficult  to  execute. 
The  quarter-back,  or  any  man  behind  the  line, 
standing  five  yards  back  of  the  line,  receives 
the  ball  from  the  center  and  throws  it  to  one 
of  his  men  who  has  run  to  a  point  where  he 
can   catch    it   and   get   away   without   being 
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tackled.  The  only  men  eligible  to  receive  thia 
Torward  pass  are  the  two  men  on  the  end  of 

the  line  or  a  man  in  the  back-field  who  was  at 
least  one  yard  back  of  the  line  when  the  ball 
was  put  in  play.  Sometimes  Bi  forward  pass 
results  in  a  long  gain;  at  other  times  an  o|>- 
ponent  catches  it  and  dashes  off  down  the 
field;  or,  again,  the  ball  may  fall  to  the 
ground  untouched  and  be  brought  back  by  the 
referee  to  the  point  where  the  play  started, 
one  of  the  team's  four  chances  to  advance 
having  been  wasted. 

PurU.  A  ball  dropped  from  a  player's  hands 
and  kicked  before  it  touches  the  ground  is 
said  to  be  purUed.  U  a  team  fails  to  gain 
its  ten  yards  in  the  four  tries  permitted,  the 
ball  will  pass  to  Its  opponents.  If,  therefore, 
at  the  fourth  down  the  quarter-back  sees  that 
his  men  may  fail  to  advance  the  necessary 
distance,  and  they  are  not  near  the  others' 
goal,  he  may  give  the  direction  for  a  punt. 
The  punter  stands  several  yards  back  of  bis 
line  men,  so  as  to  have  plenty  of  time  to  kick. 
He  sends  the  ball  high  in  the  air  in  order  that 
the  ends  may  run  down  under  it  and  be  at 
hand  to  tackle  the  roan  who  catches  it.  A 
good  punter  will  advance  the  ball  from  forty 
to  sixty  yards,  but  unless  the  opponents  fumble 
it,  possession  of  it  passes  to  their  team. 

Scoring,  If  a  team  can  put  the  ball  down 
on  or  behind  the  other's  goal  line,  it  scores  a 
touchdovm,  and  earns  six  points.  The  ball  is 
then  brought  straight  out,  or  punted  out  to  a 
point  in  front  of  the  goal  posts,  and  placed  on 
the  ground.  Here  one  player  holds  it  for 
another  to  kick,' and  if  it  passes  over  the  cross- 
bar another  point  is  added  to  the  score. 

When  a  touchdown  seems  improbable,  a 
team  in  its  opponent's  territory  may  attempt 
a  field  goal,  which  counts  three  points.  This 
may  be  any  kind  of  a  kick  except  a  punt.  It 
is  usually  either  a  place-kick,  similar  to  the 
goal-kick  after  a  touchdown,  but  necessarily 
more  hurried  and  therefore  more  difficult,  or 
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a  drop-kick,  in  which  the  ball  is  dropped  as  in 
punting  but  kicked  just  as  it  touches  the 
ground.  In  either  case  the  ball  must  pass 
above  the  crossbar  to  score.  A  goal  made  from 
thirty-yards'   distance   is  considered   an   excel- 
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lent  performance,  but  the  record  for  a  place- 
kick  is  sixty-five  yards  and  for  a  drop-kick 
sixty-two  yards.  If  a  team  carries  or  kicks 
the  ball  across  its  own  goal  line  and  is  there 
downed,  two  points,  called  a  safely,  are  scored 
against  it.  If,  on  the  other  hand,  it  downs  a 
ball  which  its  opponents  have  propelled  or 
carried  across,  the  result  is  a  touckback,  and 
no  score  is  made.  After  either  a  touchback  or 
safety  the  ball  is  given  to  the  defending  side 
on  its  twenty  yard  line,  for  a  scrimmage. 

Signals  used  by  a  quarter-back  in  directing 
his  team  arc  uBually"very  simple.  Sometimes 
each  player  has  a  secret  number,  and  the  signal 
104-10-17-2  might  mean  that  player  number 
ten  is  to  carry  the  ball  through  the  hole  pre- 
pared by  player  number  four,  the  other  num- 
bers being  without  meaning.  Or  the  num- 
bers may  refer  to  the  play  instead  of  the 
men,  ten  meaning  that  the  full-back  is  to 
cany  the  ball  around  the  left  end,  nine  that 
he  is  to  carry  it  around  the  right  end.    To 
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conceal  the  code  the  numbere  which  actually 
carry  the  message  are  usually  preceded  or 
followed  by  others.  Thus  it  might  be  agreed 
that  the  third  number  should  be  the  significant 
one.  A  starting  signal  is  also  sometimes  used 
which  indicates  to  the  attacking  aide  the  in- 
stant the  play  is  to  start. 

The  officials  of  a  football  game  in  the  United 
States  are  the  referee,  the  umpire,  the  Ivnet- 
vtan  and  the  ^eld  judge.  Each  has  duties 
assigned  by  the  intercollegiate  rules.  The  first 
two  are  mainly  concerned  with  the  enforce- 
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ment  of  the  regulations,  penalties  for  violating 
which  are  given  by  moving  the  ball  a  specified 
number  of  yards  toward  the  goal  which  the 
side  in  error  is  defending. 

The  game,  unless  shortened  by  agreement, 
lasts  an  hour,  and  is  divided  into  four  periods 
of  fifteen  minutes  each,  with  a  one-minute 
intermission  between  the  first  and  second  and 
the  third  and  fourth  periods,  and  a  fifteen- 
minute  intermission  between  the  second  and 
third.  Delays  in  the  play  are  not  counted  as 
part  of  the  game. 


Canadian  Rugby  and  English  Rugby 


In  spite  of  the  fact  that  English  Rugby 
rules  formed  the  basis  for  the  game  in  both 
the  United  States  and  Canada,  a  visitor  to 
either  nation  from  the  other  finds  football 
bewilderingly  strange.  Because  of  the  differ- 
ences in  rules  many  details  of  good  play  in 
the  one  country  would  be  poor  policy  in  the 
other.  Thus,  when  an  American  sees  a  Cana- 
dian kick  the  ball  while  running  with  it  he 
is  astonished,  but  no  more  than  a  Canadian 
who  watches  an  American  runner  allow  him- 
self to  be  tackled  with  the  ball  instead  of 
passing  it  to  another  of  his  team. 

The  ConJidUn  Gun*.  One  of  the  principal 
points  which  distinguish  the  Canadian  game 
is  the  rule  forbidding  vtttrfeTtnte ;  no  player 
in  front  of  the  runner  is  allowed  to  protect 
him  from  tacklers.  Another  distinction  is  that 
oS-*ide  players,  those  who  have  been  in  front 
of  the  ball  when  it  was  Iticked  or  thrown  for- 
ward, must  not  come  within  three  yards  of  an 
opposing  player  attempting  to  make  a  free 
catch  of  the  ball,  even  if  it  has  already  bounded 
on  the  ground.  The  scrimmage  line  may  con- 
sist of  only  three  players,  and  the  ball  is  put 
into  play  by  heeUng  off — a  backward  kick  with 
the  heel.    Fourteen  men  belong  to  each  t«am. 

Scoring  is  as  follows:  for  a  try  and  goal, 
six  points;  for  a  try,  five;  for  a  drop-kick, 
three;  for  a  drpp-kiek  or  place-kick  after  a 
penalty,  two;  for  a  tafety-touck,  two;  for  a 
rouge,  one.  A  try  corresponds  to  a  touchdown 
in  American  football.  If  a  team  is  downed 
with  the  ball  behind  its  own  goal  line,  a  safety- 
s  counted  against  it  if  it  has  carried 

g^ball  there  itEelf,  a  rouge  if  the  other  side 

[_carried  it  over  the  line.    A  rouge 

I  a  team  secures  the  ball 

f*nty-five  yards  behind  its  op- 

'  both  behind  the  goal  and 

■  touchline  (side  line). 


Penalties  are  awarded  in  various  ways,  in- 
cluding giving  to  the  opponents  the  right  to 
attempt  a  drop-kick  or  place-kick  unhindered. 

The  Rugby  championship  in  Canada  is  de- 
cided mora  definitely  than  in  the  United  States, 
where  it  is  always  largely  a  matter  of  indi- 
vidual opinion.  Both  college  and  club  teams 
are  organized  into  leagues  which  play  round- 
robins.  At  the  end  of  the  season  the  league 
winners  meet  for  the  national  championship. 

Bn(Usta  Sngby.  There  is  little  difference 
between  the  original  game  of  football  and  the 
Canadian  game  just  described.  Two  features 
of  it  which  have  been  abolished  in  both  the 
United  States  and  Canada  are  the  old  fash- 
ioned terummage  and  the  throw-in.  The  latter 
is  used  when  the  ball  goes  out  of  bounds  at 
the  side  of  the  field.  Instead  of  the  ball  being 
brought  back  to  the  field  and  put  into  play 
by  a  scrummage,  it  is  thrown  in  between  the 
two  teams,  each  lined  up  at  right  angles  to  the 
side  of  the  field.  In  a  scnimmage  the  ior- 
vKtrdi,  eight  of  each  team,  gather  around  the 
ball  and  push  each  other  with  their  heads. 
Each  side  endeavors  to  heel  the  ball  into  a 
position  where  its  backs  may  seise  and  catty 
it.  Neither  side  has  definite  possesaion  of  the 
ball  as  in  the  two  American  varieties  of  the 
game.    There  are  fifteen  men  on  an  English 

English  Rugby  ia  played  principally  for  cups 
and  for  national  and  international  champion- 
ships. England,  Scotland,  Ireland  and  Wales 
meet  each  other  every  year,  and  since  1906 
France,  too,  has  figured  in  the  international, 
matches.  New  Zealand,  South  Africa  and 
Australia  develop  teams  whtcb  usually  defeat 
those  of  the  mother  country,  and  during  the 
War  of  the  Nations  there  was  interesting  com- 
petition among  the  soldiers  from  various  parti 
of  the  empire. 
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I.    History  off  the  Game 

A  very  old  game 

Development    at    the    erreat    English 

schools 
As  played  In  the  United  States 

(a)  Rugby 

(b)  Association  or  soccer 

II.  Ravl>T  Football 

The  field 

(a)  Size  and  shape 

(b)  "Gridiron"  markings 

(c)  Goals 
The  ball 

(a)  Size 

(b)  Shape  and  material 

As  played  in  the  United  States 

(a)  Players 

1.  Number 

2.  Position 

3.  Duties 

(b)  Officials 

(c)  The  course  of  the  game 

1.  The  klck-ofr 

2.  The  scrimmage 


3.  The  forward  pass 

4.  Punting 

5.  Signals 

6.  Interference  permitted 
(d)   Scoring 

(4)  Differences  in  Canadian  game 

(a)  No  Interference 

(b)  Free  catch 

(c)  Heeling  off 

(d)  Different  method  of  scoring 

(e)  Difference  in  number  of  players 

(5)  Rugby  in  England 

(a)   Number  of  players 

<b)   Differences  in  manner  of  play 

1.  Scrummage 

2.  Throw-in 

(6)  Widespread  popularity 

III.  Aaaodatlon  FoothaU 

( 1 )  A  faster  game 

(2)  Running  with  the  ball  forbidden 

(3)  Differences  in  number  of  players,  size 

of  field  and  shape  of  ball 

(4)  Popularity  in  Great  Britain  and  col- 

onies 


Qtiestions 

Why  is  the  field  on  which  the  game  is  played  called  a  "gridiron''? 

If  one  side  downs  the  ball  behind  its  opponents'  goal  posts,  and  then  succeeds 
in  its  free  kick,  what  is  its  score? 

In  what  kind  of  football  do  the  sixteen  forwards  push  each  other  with  their 
heads?     What  is  this  play  called? 

When  is  the  quarter-back  most  likely  to  order  a  punif 

What  corresponds  in  Canadian  football  to  a  touchdown  in  the  United  States 
game? 

What  is  the  advantage  of  a  forward  pass?    How  is  it  made? 

If  you  were  watching  a  Rugby  game,  how  could  you  tell  from  the  attitude  toward 
a  player  running  with  the  ball  whether  the  teams  were  from  Canada  or  from  the 
United  States? 

Was  the  first  intercollegiate  Rugby  game  in  America  a  "domestic"  or  an  "inter- 
national" match? 

What  restrictions  are  there  on  "interference"  in  case  of  a  line  plunge? 

Explain  the  terms  scrimmage;  down;  tackle;  quarter-hack. 

Whose  duty  is  it  to  see  that  the  rules  are  carried  out  and  that  players  are 
penalized  for  breaking  them? 

How  could  you  tell  an  association  football  from  a  Rugby? 

What  is  the  chief  difference  between  an  association  and  a  Rugby  game? 

Have  you  ever  heard  a  player  during  a  game  call  out  some  such  series  of  num- 
bers as  8-13-19-38-6-4?    What  is  his  object? 
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Association  Football 


Though  perhaps  giving  both  spectators  and 
players  fewer  moments  of  tense-muscled  sus- 
pense than  Rugby,  "soccer''  football  is  a  more 
lively,  spirited  and  continuously  active  game. 
From  beginning  to  end  of  its  ninety  minutes 
of  play,  interrupted  only  by  the  one  minute 
rest  at  half-time,  the  ball  travels  back  and  forth 
and  up  and  down  the  field,  now  pausing  for  a 
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GOAL      •        •     L/NE 
ASSOCIATION  FOOTBALL  FIELD 

moment  as  two  players  strive  for  its  possession, 
then  suddenly  shooting  through  the  air,  now 
bounding  from  the  head  of  a  player  who  leaps 
into  the  air  to  intercept  it  by  a  bunt,  now 
dribbled,  or  carried  along  in  short  kicks,  by  a 
player  who  seems  as  skilful  with  his  feet  as 
most  people  are  with  their  hands;  suddenly 
passed  to  another  player  by  a  kick  with  the 
side  of  the  foot  and  driven  swiftly  toward  the 
net  which  is  stretched  between  the  goal  posts; 
then  seized  by  the  goal  keeper  after  a  headlong 
dire  and  punted  quickly  to  midfield,  where  the 
hiH|M|te,  suspended  only  for  a  moment,  begins 

^  ^on  football  is  so  named  because  it 

in  of  game  for  which  the  first  set  of 

/  rules   was   drafted,   by   the   London 

Association,  in  1863.    "Soccer"  is  the 


word  association  converted  into  slang  in  the 
British  fashion  by  adding  -er  to  the  principal 
syllable.    Similarly,  "rugger"  stands  for  Rugby. 

The  popularity  of  soccer  in  Great  Britain 
rivals  (if  it  does  not  exceed)  that  of  baseball 
in  the  United  States.  In  normal  times  there 
are  over  400  professional  and  15,000  amateur 
clubs  in  the  British  Isles,  and  closely-packed, 
standing  crowds  of  more  than  100,000  witness 
some  of  the  championship  matches.  There  are 
a  number  of  leagues,  which  play  throughout 
the  winter.  On  the  continent  of  Europe,  too, 
association  football  is  a  familiar  game,  and 
before  the  War  of  the  Nations  there  was  an 
international  federation  which  included  Aus- 
tria, Belgium,  Denmark,  England,  Finland, 
France,  Germany,  Hungary,  Italy,  Netherlands, 
Norway,  Sweden  and  Switzerland.  Quite  nat- 
urally the  British  dominions  and  colonies  also 
play  the  game,  and  it  is  growing  in  favor  in 
the  United  States.  In  some  parts  of  Canada 
it  is  more  popular  than  Rugby. 

Association  football  is  played  with  a  spheri- 
cal ball  about  twenty-eight  inches  in  circiun- 
ference,  on  a  field  from  100  to  130  yards  long 
and  from  50  to  100  yards  wide.  Eleven  plasrers 
make  up  a  team.  The  distinguishing  principle 
of  the  rules  is  that  the  ball  must  never  be 
touched  with  the  hand  or  arm  except  by  the 
goal  keeper.  See  the  general  article  Ath- 
letics, w.c. 

V      Consult  Camp's  Book  of  Football;  Yost's  Poot- 
oall  far  Player  and  Spectator. 

FOOTE,  Andrew  Hull  (1806-1863),  an 
American  officer  who  was  distinguished  as  a 
Federal  naval  commander,  was  bom  in  New 
Haven,  Conn.  He  entered  the  navy  as  acting 
•  midshipman  in  1822,  and  later  was  executive 
officer  in  the  Boston  and  Brooklyn  navy  yards. 
From  1849  to  1851,  as  commander  of  the  brig 
Perry,  he  cruised  along  the  African  coast  for 
the  protection  of  American  commerce  and  the 
suppression  of  the  slave  traffic.  In  1852  he 
was  advanced  to  the  rank  of  commodore.  In 
1856,  when  in  command  of  the  China  station, 
during  the  war  between  the  Chinese  and  Eng- 
lish, he  was  fired  upon,  by  the  former,  and 
his  demand  for  an  apology  being  refused,  he 
attacked  and  captured  four  of  their  forts. 

In  1861,  in  the  War  of  Secession,  he  directed 
the  naval  attacks  on  Forts  Henry  and  Donel- 
son,  and  was  wounded  in  the  engagement.  In 
1862,  at  his  own  request,  he  was  formally 
detached   from   the   western   flotilla,   became 
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chief  of  the  bureau  of  equipment  and  recruit- 
ing, and  in  1863  was  appointed  the  successor 
of  Rear-Admiral  Dupont  as  commander  of  the 
fleet  off  Charleston.  He  died  while  on  the 
way  to  assume  the  duties  of  his  new  position. 
A  book  written  by  him,  entitled  Ajrica  and  the 
American  Flag,  deals  largely  with  his  African 
cruise  of  1849-1851. 

FOOTE,  Abthub  (1853-  ),  an  American 
concert  pianist  and  organist  whose  composi- 
tions have  found  their  way  into  musical  in- 
struction all  over  America.  He  was  bom  in 
Salem,  Mass.,  and  is  typically  American,  hav- 
ing studied  with  the  foremost  American  in- 
structors. 

The  first  of  his  compositions  which  won  dis- 
tinction was  a  Trio  in  C  Major  for  piano  and 
stringed  instruments,  composed  in  1883,  at 
which  time  he  was  giving  a  series  of  trio  con- 
certs. He  has  written  extensively  in  all  forms. 
Of  his  longer  works,  the  best  known  are  Sym- 
phonic Prologue,  Francesco  da  Rimini  and 
Suite  in  E  Major  for  stringed  orchestra.  He 
has  written  musical  settings  for  well-known 
poems,  including  Longfellow's  The  Wreck  of 
the  Hesperus  and  Hiawatha  and  five  poems 
after  Omar  Khayyam.  In  addition  to  many 
pieces  for  the  organ  and  for  church  choruses, 
he  has  almost  a  hundred  songs  to  his  credit, 
among  them  the  famous  Fm  Wearing  Awa'; 
I  Arise  from  Dreams  of  Thee;  0  My  Love's 
Like  a  Red  Red  Rose,  and  In  Picardie.  Foote's 
sincerity  and  genius  have  had  an  uplifting 
influence  upon  modem  American  music. 

FOOTE,  Mary  Hallock  (1847-  ),  an 
American  novelist  and  artist,  bom  in  Milton, 
N.  Y.  After  her  marriage  to  a  mining  engineer 
she  lived  for  a  number  of  years  in  Colorado, 
Idaho  and  California,  and  her  novels,  illus- 
trated by  herself,  depict  western  types  and 
scenery.  Among  them  are  The  Led  Horse 
Claim,  Coeur  d'Al^ne,  The  Desert  and  the 
Sown.  She  is  also  the  author  of  many  short 
stories. 

FOOT-POUND.  When  a  bimdle  of  books  is 
lifted  from  the  floor  to  be  placed  on  the  shelves 
the  resistance  of  the  force  of  gravity  must  be 
overcome.  In  order  to  overcome  it  a  certain 
amount  of  work  is  done,  and  this  is  in  propor- 
tion to  the  weight  of  the  books  and  the  height 
of  the  shelves.  Work  therefore  means  the 
overcoming  of  resistance,  and  it  necessitates 
the  expenditure  of  energy.  We  can  also  define 
work  as  the  action  of  force  through  distance. 
The  amount  of  work  to  be  done  is  determined 
by  the  magnitude  of  the  force,  or  the  weight 


of  the  object  and  the  distance  through  which 
it  acts.  In  the  English  system  the  unit  em- 
ployed to  measure  work  is  the  foot-pound. 
The  foot-pound  is  the  amount  of  work  done  in 
order  to  raise  a  weight  of  one  pound  through 
a  distance  of  one  foot.  In  the  metric  system 
the  unit  of  work  is  the  gram-centimeter.  The 
gram-centimeter  is  the  work  done  in  order  to 
raise  a  weight  of  one  gram  through  a  distance 
of  one  centimeter. 

FORBES-ROBERTSON,  Sir  Johnston  (1853- 
),  one  of  the  most  distinguished  actors  of 
the  day,  bom  in  London,  England.  Originally 
an  artist,  he  turned  to  the  stage  when  he 
was  twenty-one  and  in  time  was  a  member  of 
various  leading  companies,  including  that  of 
Sir  Henry  Irving.  In  1895  he  appeared  with 
Mrs.  Patrick  Campbell  in  The  Notorious  Mrs. 
Ebbsmith,  and  in  Romeo  and  Juliet,  in  which 
he  and  Mrs.  Campbell  played  the  title  roles. 
His  first  appearance  in  America  with  his  own 
company  was  in  1885  as  Orlando  in  As  You 
Like  It.  Later  American  successes  include 
Hamlet,  Caesar  and  Cleopatra,  Mice  and  Men, 
The  Passing  of  the  Third  Floor  Back  and  The 
Light  That  Failed.    He  was  knighted  in  1913. 

FORCE.  When  we  throw  a  ball  into  the 
air  it  falls  to  the  ground.  We  say  that  it  is 
the  pull  of  the  earth,  or  the  force  of  gravity, 
which  causes  its  fall.  When  we  catch  a  ball 
that  has  been  thrown  towards  us  we  say  that 
the  force  of  our  hands  stops  or  destroys  its 
motion.  When  a  magnet  attracts  small  pieces 
of  iron  we  say  that  it  is  the  magnetic  force 
that  has  made  the  pieces  of  iron  move  towards 
it.  In  physics  an3rthing  that  produces,  de- 
stroys or  changes  motion  or  tends  to  produce 
these  effects  is  called  a  force.  By  long  ex- 
perience men  have  learned  that  the  forces  of 
nature  always  act  in  a  uniform  way — ^in  other 
words,  that  in  nature  the  same  causes  will 
always  produce  the  same  effects  in  similar 
circumstances.  The*  object  of  physics  and  of 
other  sciences  is  to  discover  the  laws  that 
govern  the  forces  of  nature,  in  order  to  be 
able  to  control  them  and  to  use  them  for  our 
advantage. 

Velocity  and  Acceleration.  In  ph3^cs  a  force 
is  measured  by  the  velocity  it  produces  in  a 
given  mass  in  a  definite  portion  of  time,  as 
for  instance,  in  one  pound  of  mass  in  one 
second.  The  rate  at  which  a  body  moves  is 
called  velocity,  and  the  increase  of  velocity 
in  a  given  time  is  called  acceleration.  A  body 
weighing  ten  pounds  will  require  a  force  ten 
times  greater  than  that  necessary  for  a  body 
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of  one  pouod  in  order  to  produce  upon  it  the 
same  velocity.  It  is  also  evident  that  a 
greater  force  will  be  neceasory  in  order  to 
produce  a  still  greater  velocity  or  a  greater 
change  in  motion.  We  exprew  this  by  saying 
that  the  force  required  to  accelerate  any  man 
is  proportional  to  the  mass  and  to  the  accel- 
eration produced,  and  that  it  is  equal  to  the 
product  of  the  mass  by  the  acceleration  pro- 
duced. There  are  two  systems  for  measuring 
force,  the  English  system,  which  uses  the 
poundal  as  the  Btaudard  unit,  and  the  metric 
system,  which  uses  the  dyne  (whidi  see).  The 
laws  of  motion  that  govern  bodies  that  fall  to 
the  earth  are  given  in  a  separate  article  in 
theee  volumes  (see  Faluno  Bodies).  See  also 
CiNTsiFuaAL  Pobce;  Cintbipetal  Foecr 

The  field  of  a  force  is  the  area  within  which 
a  force  acts.  Thus  the  field  of  force  of  the 
earth's  gravity  extends  far  beyond  the  dis- 
tance to  the  moon,  while  the  field  of  a  body 
charged  with  electricity  or  of  a  magnet  is  lim- 
ited to  a  small  area  around  it.  O.B. 

FOBCE  BILLS,  a  name  first  applied  to  sev- 
eral bills  passed  by  the  United  States  Congress 
in  1833,  but  more  recently  given  to  the  Lot^e 
Bill  to  amend  the  election  laws  of  the  United 
States,  and  to  provide  for  a  more  rigid  en- 
forcement of  such  laws.  This  bill  passed  the 
House  of  Bepresentativee  in  July,  1890,  but 
was  defeated  in  the  Senate.  Force  bills  were 
so  called  because  the  power  of  the  Federal 
government  was  forced  upon  a  state  in  mat- 
ters which  affected  the  whole  nation  equally 
with  the  state. 

During  the  process  of  reuniting  the  North 
and  the  South,  known  as  the  period  of  recon- 
struction, Congress  passed  a  so-called  force  bill 
in  May,  1870,  which  made  punishable  by  fine 
or  imprisooment  any  attempt  to  bribe  or 
hinder  qualified  voters  from  casting  their  votes 
at  the  polb.  In  1871  another  bill  known  by 
this  name  was  aimed  against  the  Ku-Klus 
Klan,  a  Southern  secret  society  of  nearly  half 
a  million  members. 

The  force  bill  from  which  the  original  term 
was  derived  related  to  the  question  whether  a 
state's  rights  were  subordinate  to  national 
rights,  and  was  brought  to  a  head  by  the 
action  of  South  Carolina.  A  new  protective 
tariff  law  was  passed  by  Congress  in  1S32 
which  did  not  please  the  South  Carolinians, 
and  they  declared  in  convention  that  the  tariff 
law  was  of  no  effect  in  that  state,  and  threat- 
^^gned  to  leave  the  Union  if  force  were  used  to 
^^^^■Bt  duties  on  foreign  goods  coming  into 


3  FOBS 

the  state.  The  bill  passed  by  Congrea  aimed 
to  enforce  this  law,  as  South  Carolina  had 
previously  passed  a  resolution  of  nullification 
(which  see). 

FOBS,  Henbt  <1863-  ),  an  American  in- 
ventor and  manufacturer,  without  doubt  the 
best-known  automobile  manufacturer  in  the 
world.  He  was  bom  in  Greenfield,  Mich.,  at- 
tended the  district  school,  and  later  became  s 
machinist  in  De- 
troit. About  1890 
he  began  to 
experiment  with 
steam  carriages, 
and  in  1895,  after 
two  years  of 

pleted  his  first 
gasoline  automo- 
bile. The  Ford 
Motor  Company, 
which  he  organ- 
iKd  io  1903,  be-  HBNKTFOIID 

came  under  his  presidency  the  largest  maker 
of  automobiles  in  the  world.  By  standardiiing 
the  output  to  a  very  simple  design  it  was 
possible  to  reduce  the  price  of  Ford  automo- 
biles to  such  a  point  that  their  salea  in  1917 
were  over  2,000  a  day.  In  the  month  of  March. 
1917,  hia  factory  made  over  59,000  machines. 

Early  in  1914  Ford  drew  national  attention 
to  the  prosperity  of  his  company  by  announc- 
ing that  henceforth  it  would  share  ite  profits 
with  its  employees,  and  that  their  share  for 
the  first  year  would  be  110,000,000.  At  the 
same  time  the  working  day  was  reduced  from 
nine  to  eight  hours,  and  SS  a  day  was  fixed  as 
the  minimum  wage  for  every  employee  over 
twenty-one  years  old,  regardlere  of  his  position. 
The  total  assets  of  the  company  increased 
from  an  original  investment  of  |S8,0OO  in  1903 
to  120,000.000  in  1912  and  nearly  1100,000,000 
in  1916. 

In  December,  191S,  Ford  won  much  notoriety 
by  paying  the  expenses  of  a  "peace  trip"  to 
Europe  for  about  160  men  and  women,  in- 
cluding reporters,  students  and  a  few  well- 
known  peace  advocates.  The  "Ford  peace- 
party,"  as  it  was  called,  visited  the  Scandi- 
navian countries  in  an  effort  to  arouse  neutral 
opinion  to  end  the  War  of  the  Nations.  A 
few  of  the  delegates  traveled  as  far  as  The 
Hague,  but  Ford  himself  was  compelled  by 
illness  to  return  to  the  United  States  almoot 
immediately  after  reaching  Norway.  The 
earnestness  of  Ford  and  many  of  the  dels- 
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gates,  and  the  folly  of  the  cry,  "Well  get  the 
boys  out  of  the  trenches  by  Christmas"  were 
ridiculed  by  the  American  prma,  and  the  "peace 
party"  broke  up  after  a  few  weeks.  From  the 
beginning  the  United  States  government  had 
disavowed  any  connection  with  the  Ford  party, 
and  the  European  nations  at  war  gave  it  no 
official  recognition. 

In  the  Presidential  campaign  of  1916  Ford 
was  mentioned  as  a  possible  candidate  on  the 
Republican  ticket.  He  received  the  endorse- 
ment of  the  voters  at  the  primaries  in  Mich- 
igan and  Nebraska,  but  this  endorsement  was 
generally  regarded  as  evidence  of  a  desire  to 
keep  the  United  States  at  peace  with  the  world 
rather  than  of  a  demand  for  Ford  for  President. 

In  March,  1917,  Mr.  Ford  offered  to  turn 
over  his  entire  plant  to  the  Federal  govern- 
ment, without  profit  to  his  company,  in  case  of 
war  with  Germany. 

FORD,  Paul  Leicesteb  (1865-1902),  Amer- 
ican historical  writer  and  novelist,  was  bom 
in  Brooklyn,  N.  Y.  His  novels  include  The 
Honorable  Peter  Stirling,  which  deals  with  a 
young  attorney's  struggle  for  recognition,  and 
is  generally  supposed  to  be  based  on  the  life 
of  Grover  Cleveland,  and  Janice  Meredith,  a 
novel  of  the  American  Revolutionary  period. 
Among  his  historical  writings  are  The  True 
George  Washington;  The  Many-Sided  Franklin, 
and  The  Writings  of  Thomas  Jefferson,  In  a 
dispute  over  financial  matters  Mr.  Ford,  who 
had  been  a  cripple  all  his  life,  was  shot  and 
killed  by  his  brother  Malcom,  who  then  com- 
mitted suicide. 

FOREORDINATION ,  fore ordina' shun.  Cer- 
tain Protestant  sects  have  always  believed  that 
every  event  in  the  history  of  man  is  a  direct 
result  of  the  purposes  of  God — in  other  words, 
that  every  event  is  foreordained  by  Him.  To 
deny  Him  such  a  part  in  human  affairs,  they 
declare,  is  to  limit  His  knowledge  and  power. 
Calvin  based  much  of  his  theology  on  the 
doctrine  of  foreordination,  and  the  churches 
which  followed  his  teachings  for  centuries  laid 
great  stress  upon  it.  The  result  in  many  in- 
stances was  a  very  gloomy  form  of  Christianity, 
for  the  original  doctrine  was  distorted  until  it 
declared  that  God  ordained  certain  people  to 
be  lost,  just  as  He  ordained  certain  others  to 
be  saved.  Such  interpretations  of  the  doctrine 
went  far  beyond  the  intention  of  the  theo- 
logians, who  based  their  views  of  foreordination 
on  the  goodness  of  God,  and  believed  that  He 
"foreordained"  to  be  lost  only  those  whom  He 
could  by  no  means  win  to  righteousness.    In 


recent  years  leas  emphasis  has  been  laid  on 
foireordination. 

FORESHORT'ENIlfG,  in  drawing  and  paint- 
ing, is  the  art  of  representing  objects  on  a 
plane  surface  as  they  appear  to  the  eye,  de- 
pending upon  an  accurate  knowledge  of  form, 
perspective,  and  the  treatment  of  light  and 
shade.  The  figures  thus  represented  convey 
the  impression  of  the  entire  length  of  any 
object,  although  only  a  part  of  this  length 
actually  is  shown.  An  object  viewed  in  an 
oblique  direction  is  foreshortened.  In  drawing 
an  object  in  such  a  position,  less  space  would 
be  covered  than  if  the  object  stood  straight  in 
front  of  and  on  a  level  with  the  Observer. 

Foreshortening  is  one  of  the  most  difficult 
studies  in  the  art  of  painting.  Michelangelo, 
Rubens  and  Correggio  were  distinguished  for 
their  skill  in  foreshortening;  each  practiced 
modeling  as  an  aid  in  attaining  this  art.  See 
Industrial  Art. 

FORRESTERS,  Ancient  Order  op,  a  frater- 
nal organization  founded  in  Yorkshire,  Eng- 
land, in  1745,  and  introduced  into  America  in 
1832  by  the  establishment  of  a  court  in  Phila- 
delphia. In  1917  there  were  in  the  United 
States  three  high  courts  and  441  subordinate 
courts,  with  a  membership  of  nearly  50,000. 
Its  entire  membership  is  about  1,600,000. 
Funds  are  raised  by  fixed  dues,  and  annual 
disbursements  in  benefits  to  families  of  mem- 
bers amount  to  over  $5,000,000.  There  is  a 
flourishing  Canadian  branch. 

FORESTERS,  Independent  Order  or,  a  fra- 
ternal and  benevolent  society,  with  branches 
in  Canada,  Great  Britain,  Norway,  France, 
India  and  Australia.  It  was  founded  in  New- 
ark, N.  J.,  in  1874,  and  reorganized  in  1881. 
There  were  in  the  United  States  in  1917  fifty- 
five  high  courts  and  4,150  subordinate  courts, 
with  a  membership  of  218,074.  The  total 
disbursements  of  the  order  since  its  organiza- 
tion amount  to  over  $45,000,000,  with  annual 
benefits  to  families  of  members  of  about 
$3,900,000. 

FORESTERS  OF  AMERICA,  a  benevolent 
and  fraternal  association  which  was  originally 
part  of  the  Ancient  Order  of  Foresters.  It 
was  founded  in  England  in  1745,  and  intro- 
duced in  the  United  States  in  1832.  In  1839 
the  American  order  became  a  separate  and  dis- 
tinct organization  entirely  within  the  United 
States.  In  1917  it  had  eighteen  grand  courts 
and  1,550  sub-courts,  with  a  membership  of 
over  205,000.  Since  its  organization  over 
$44,000,000  h^s  been  disbursed  in  benefits. 
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A.  ORESTS  AND  FORESTRY.  The  use  of 
the  word  }orest  to  describe  a.  heavily  wooded 
tmct  of  land  ia  so  common  that  it  Beems 
strange  to  think  that  it  did  not  always  have 
that  meaning.  In  earlier  years  in  Ei^land 
a  forest  did  not  necessarily  have  any  trees — 
it  was  just  a  stretch  of  land  of  any  sort,  pasture 
land  or  even  village  land,  which  was  set  apart 
for  huntii^,  and  usually  belonged  to  the  king. 

Kinds  of  Forests.  The  name  forest  is  from 
the  Latin  foria,  meaning  oiit-o}-doon,  and  once 
upon  a  time,  in  far  bygone  ages,  the  name 
would  have  been  very  suitable,  for  all  out-of- 
doors  was  almost  literally  covered  with  trees. 
There  were  bleak  mountain  tops,  it  is  tnie, 
,  and  also  far  polar  regions  where  the  climate 
was  too  cold  to  allow  any  vegetation  to  grow, 
but  all  between  whs  forest  land.  Each  lone, 
then,  must  have  had  its  own  particular  kind 
of  trees,  and  to-day,  in  the  forests  which  re- 
main, the  same  differences  of  type  are  noticed. 
Soil  and  climate  are  the  great  factors  in 
determinii^  not  only  whether  land  shall  be 
grassland  or  forest,  but  in  determining  what 
kind  of  forests  shall  grow  in  certain  localities. 
And  of  climate  conditions  moisture  ia  by  far 
the  most  important.  Given  a  sufficient  rain- 
fall, no  matter  how  this  may  be  distributed 
throughout  the  year,  a  forest  will  grow;  and 
only  in  regions  of  very  heavy  rainfall  are  such 
dense,  luxuriant  forests  as  those  of  the  Amaion 
country  possible. 

Of  the  various  kinds  of  forests,  there  are 
three  which  are  most  important  to  people  in 
temperate  zones.  In  the  cooler  regions  are 
to  be  found  those  huge  groves  of  cone-bearers, 
which  the  scientist  calls  comfcra — the  pines, 
spruces,  6rs  and  hemlocks  which  are  so  dom- 
inant a  feature  of  the  Northern  United  States 
and  Canada.  Growing  among  them,  and  light- 
ing up  in  the  autumn  with  their  marvelous 
tints  the  gloom  of  the  evergreen  shade,  are 
frequently  to  be  found  beech,  birch  and  maple 
trees  in  profusion. 


Ill  die  Miirmer  tomperale  region?  flourish  the 
familiar  "woods"  of  oak,  maple,  beech,  chest- 
nut and  other  hardwood  trees,  nowhere  to  be 
found  in  more  typical  form  than  in  the  East- 
em  United  States  and  Southern  Canada. 
These  are  all  deddtiout  trees — that  is,  they  shed 
their  leaves  at  the  approach  of  winter;  for 
only  in  their  naked,  leafless  state  can  the  trees 
present  to  the  dry  winter  winds  an  evaporation 
surface  sufficiently  small  to  enable  them  to  live. 

The  third  type  of  temperate-region  forest 
is  not  so  widespread  as  these  two,  but  is  found 
in  abundance  in  coastal  regions.  It,  too,  is 
made  up  of  evergreen  trees,  but  its  evergreens 
have  not  the  narrow,  needle-like  leaves  of  the 
cone-bearers.  Some  of  the  forests  of  Califor- 
nia, with  their  madronas  and  strawberry  trees, 
illustrate  this  type. 

Where  Forests  Grow  To-dar>  Of  its  original 
forest  growth  every  continent  still  poaaccscg 
large  tracts,  and  almost  every  country  in  the 
world  has  some  forest  never  touched  by  the 
hand  of  man.  The  heaviest  forests  are  found 
in  South  America,  along  the  Amaion,  where 
the  jungle  with  its  undergrowth  and  its  climb- 
ing, intertwining  vines  is  so  dense  that  passage 
through  it  ia  impossible.  Africa  has  a  forest 
area  almost  as  rich,  but  nothing  like  these  two 
areas  exists  in  any  of  the  more  thoroughly 
explored  continents.  Of  the  countries  of 
Europe  and  North  America,  Canada  has  the 
largest  forest  area— over  600,000.000  acres;  but 
Sweden,  with  50,000,000  acres,  has  the  largest 
proportion  of  its  surface  under  trees— forty- 
eight  per  cent.  The  United  States  has  550,- 
000,000  acres  of  forest  land,  or  about  twenty- 
five  per  cent  of  its  total  area.  Great  Britain, 
with  3,000,000  acres  of  woodland,  has  the 
smallest  proportionate  amount  of  any  impor- 
tant country — only  four  per  cent^-but  Switier- 
land  has  a  smaller  actual  amount^-2,000^)00 

The  Deforeating  of  Lsnd.  The  first  comen 
to  most  lands  have  found  them  forested. 


FORESTS  AND  FORESTRY 


2265 


FORESTS   AND  FORESTRY 


The  woods  against  a  stormy  sky 
Their  giant  branches  tosseid, 

says  the  familiar  poem  that  tells  of  the  landing 
of  the  Pilgrims  in  North  America.  And  to 
make  themselves  houses,  to  fit  the  land  for 
agriculture,  they  had  to  cut  down  the  forests. 
Then,  too,  extensive  woodlands  near  new  and 
feeble  settlements  have  always  been  a  source 
of  danger,  so  easily  might  animals  or  savage 
enemies  lurk  in  their  shadows.  There  were 
other  reasons,  too,  for  cutting  down  forests — 
economic  ones — because  wood  was  needed  for 
fuel,  for  furniture,  for  ships,  for  almost  num- 
berless things;  and  new  uses  constantly  devel- 
oped. In  addition  to  all  this,  in  every  wooded 
region  which  has  been  settled  inestimable 
quantities  of  wood  have  been  wasted — burned 
just  to  get  it  out  of  the  way;  and  the  time 
came  in  the  history  of  almost  every  nation 
when  it  became  evident  that  sooner  or  later, 
if  the  original  policy  were  persisted  in,  there 
would  be  a  sad  lack  of  forest  areas. 

Value  of  Forests.  Wherein  lies  the  great 
value  of  forests?  Some  points  are  so  obvious 
that  they  scarce  need  mention — the  fuel  and 
lumber  aspects,  for  instance,  and  the  use  of 
wood  for  a  thousand  other  things.  But  if 
there  were  no  wood  to  be  had  its  place  could 
now  be  taken  fairly  well  by  other  substances. 
Concrete  is  being  used  increasingly  in  build- 
ing; the  newest  and  finest  ships  and  railway 
cars  are  of  steel;  coal,  gas  and  electricity  offer 
solutions  of  the  fuel  problem. 

The  utility  of  forests  is  not  confined  to 
their  value  as  logs  or  lumber  after  they  are 
cut  down;  it  is  just  as  great  when  the  trees 
remain  rooted  in  the  soil.  Everyone  recognizes 
the  beauty  of  forests,  every  variety  having  its 
special  charm;  and  everyone  realizes  the  pro- 
tection which  the  sheltering  trees  give  to  flow- 
ers, to  birds  and  to  other  animals.    The  eco- 


nomic value,  however,  is  not  evident  on  the 
surface,  and  for  that  reason  men  did  not  dis- 
cover it  for  a  long  time — in  some  instances 
until  it  was  too  late  to  remedy  the  damage 
done. 

First  of  all,  forests  prevent  rapid  evapora- 
tion, and  so  tend  to  equalize  moisture.  In 
perfectly  open  country  the  streams  carry  off 
the  water  as  soon  as  it  falls,  but  in  forest 
country  the  heavy  mat  of  dead  leaves  and 
underbrush  holds  it  and  allows  it  to  flow  off 
gradually.  The  streams  which  have  no  forests 
near  their  sources  and  near  the  sources  of 
their  tributaries  are  certain  to  be  of  the 
type  which  dries  up,  wholly  or  partly,  during 
the  seasons  of  no  rainfall,  but  in  the  rainy 
season  is  subject  to  sudden  floods.  Years  ago, 
before  all  this  was  understood,  the  trees  were 
cut  from  about  the  mountain  sources  of  certain 
rivers  of  Southern  France,  and  now  the  spring 
freshets  work  great  damage  each  year. 

Related  to  this  is  the  part  forests  play  in 
preventing  erosion  by  lessening  the  rapidity 
of  streams — a  work  of  great  importance  when 
it  is  considered  that  in  various  parts  of  the 
world  millions  of  acres  of  once  valuable  agri- 
cultural land  have  been  literally  eaten  away 
by  rushing  rivers  (see  Ebosion).  Then,  too, 
trees  are  a  protection  against  wind,  and  also  do 
the  farmer  a  real  service  by  housing  the  birds 
which  are  among  his  best  friends  because  they 
help  to  protect  his  crops  from  insect  enemies. 

As  stated  above,  almost  every  country  in  the 
world  at  some  stage  of  its  history  has  come 
to  realize  that  it  was  wasting  its  forest  wealth, 
and  first  one  and  then  another  made  more  or 
less  formal  and  effective  plans  for  forest  preser- 
vation. Gradually  there  was  evolved  a  regular 
science  of  the  growth  and  management  of 
trees — a  science  which  received  the  name  of 
forestry. 


Forestry 


Aims  and  Methods.  Though  its  object, 
broadly  stated,  is  very  definite — to  care  for 
forests  and  make  the  most  of  their  products — 
the  problem  of  forestry  presents  many  diffi- 
culties. While  it  seeks  to  prevent  the  present 
generation  from  despoiling  the  future  of  that 
which  is  its  right,  it  must  avoid  the  opposite 
error  of  saving  for  the  future  at  the  expense 
of  present  welfare.  That  is,  it  is  not  simply 
a  matter  of  forest  preservation.  The  govern- 
ment of  a  country  could  not  simply  decree 
that  no  trees  were  to  be  cut,  and  so  solve 


the  whole  question,  for  trees  must  be  cut 
constantly  to  meet  imperative  needs.  But 
there  should  be  other  forests  growing  up  to 
take  the  place  of  those  which  are  being  cut 
down,  and  the  work  undertaken  by  the  forestry 
service  in  various  countries  includes  the  pres- 
ervation of  forests,  the  reforestation  of  areas 
which  have  been  cut  over,  the  planting  of 
regions  which  have  before  been  treeless,  the 
prevention  of  forest  fires,  the  setting  aside  of 
forest  reserves  and  the  reformation  of  wasteful 
methods  of  lumbering. 
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Forest  creation  is  one  of  the  most  interesting 
phases  of  the  work,  and  in  it  two  main  methods 
are  employed.  Such  trees  as  oaks,  birches, 
chestnuts,  elms — most  of  those  hardwood 
trees  which  lose  their  leaves  in  the  fall — ^will 
grow  in  coppice;  that  is,  when  they  have  been 
cut  they  will  send  up  shoots  from  the  stumps, 
some  of  which  shoots  will  reach,  in  the  course 
of  a  generation,  a  fair  size.  The  cone-bearing 
trees,  however,  and  all  others  which  do  not 
sprout  well,  are  grown  from  seed,  either  start- 
ing life  in  a  nursery  and  being  transplanted 
or  growing  from  the  first  on  the  area  set  aside 
for  them.  Larger  trees  can  be  obtained  from 
seeding  than  from  coppicing. 

In  the  United  States.  Scientists  had  realized 
for  years  that  the  United  States  was  in  a 
fair  way  to  exhaust  its  forest  resources,  and 
occasional  spasmodic  laws  were  passed  to  pre- 
vent this;  but  not  until  1891  did  the  country 
have  anything  like  a  national  policy.  In  that 
year  a  law  was  passed  authorizing  the  President 
to  set  aside  forest  areas  as  national  teaerves, 
while  a  change  was  made  in  the  laws  relating 
to  the  management  of  government  timber  land. 
The  Division  of  Forestry,  created  in  1880  under 
the  Department  of  Agriculture,  and  becoming 
of  ever-increasing  importance,  was  made,  in 
1901,  the  Bureau  of  Forestry,  and  in  1905  was 
reorganized  as  the  Forest  Service,  with  greatly 
enlarged  powers.  All  the  phases  of  forestry 
enumerated  above  the  Service  attends  to,  and 
in  addition  it  gives  assistance  to  individuals 
and  to  state  governments  in  developing  and 
protecting  their  forests.  By  no  means  the 
least  of  its  achievements  has  been  its  successful 
campaign  against  forest  fires,  formerly  a  fright- 
fully destructive  agency;  for  it  is  estimated 
that  since  the  settlement  of  the  United  States 
fire  has  destroyed  more  timber  than  has  man; 
and  this  gigantic  loss  the  Forest  Service  has 
practically  eliminated. 

National  Reserves.  These  are  not  literally 
reserves  in  the  sense  of  being  withheld  from 
use,  but  they  are  very  carefully  managed  so 
that  the  greatest  possible  good  will  come  from 
them.  The  privilege  of  cutting  a  certain  num- 
ber of  trees  within  the  reserve  each  year  is 
usually  leased  to  individuals,  but  the  methods 
to  be  employed  are  clearly  specified,  and  the 
trees  which  may  be  cut  are  designated  by 
authorized  forest  rangers.  At  present  there 
are  in  the  United  States  over  160  national 
forests,  with  a  total  of  164,068,393  acres,  most 
of  this  area  being  west  of  the  Mississippi 
i>;«r«»     In  very  recent  years  considerable  land 


has  been  acquired  by  the  government  in  the 
White  Mountains  and  the  Southern  Appa- 
lachians, the  object  being  to  prevent  the  de- 
forestation of  stream  sources. 

In  Canada.  Canada  has  at  the  head  of  its 
very  efficient  forestry  service  a  Director  of 
Forestry,  who  works  under  the  Department  of 
the  Interior.  His  problems  are  similar  to  those 
of  the  Forest  Service  of  the  United  States 
rather  than  to  those  of  the  foresters  of  Europe, 
for  the  forests  of  the  two  American  countries 
are  far  vaster  than  those  in  Europe.  Patroling 
the  huge  forest  districts  of  the  Dominion  are 
rangers,  who,  like  those  of  the  United  States, 
have  sole  right  to  designate  the  trees  which 
may  be  cut  and  who  with  their  subordinates 
have  done  remarkable  work  in  preventing  for- 
est fires. 

Under  the  Dominion  government  there  are 
thirty-one  national  forests,  the  total  area  of 
which  is  23,017,504  acres;  more  than  half  of 
this  is  in  one  great  reserve.  Rocky  Moimtains 
Forest  Reserve,  in  the  province  of  Alberta. 
But  this  total  is  far  from  representing  all  the 
public  forest  land  in  Canada,  for  several  of  the 
provinces  control  great  reserves,  those  of  Que- 
bec having  an  area  of  111,4014280  acres.  All  in 
all,  there  is  a  reserve  area  of  147,200,000  acres, 
or  almost  one-fourth  of  the  total  forest  region 
of  the  country.  a.mc  c. 

Consult  Green's  Principles  of  American  For- 
estry; Roth*8  First  Book  of  Forestry. 

Related  Subject*.  The  following  articles  in 
these  volumes  contain  much  Information  that 
will  be  of  interest  in  connection  with  the  above. 
The  articles  on  the  various  important  countries 
may  also  be  consulted. 

Climate  Rocky  Mountains  Forest 

Conservation  Reserve 

Erosion  Tree  (see  list) 

Glacier   National  Park  Yellowstone  National 

Lumber  Park 

Parks,  National  Tosemite  National  Park 

FORGERY,  for'jeri,  the  act  of  making  or 
altering  in  the  slightest  degree  any  written 
instrument,  for  the  purpose  of  deceit  or  fraud. 
Before  conviction  can  be  secured  an  intent  to 
defraud  must  be  shown ;  it  is  not  required  that 
anyone  should  have  been  injured,  but  that 
the  forged  instrument  may  be  hurtful  or  preju- 
dicial is  sufficient  proof. '  The  punishment  of 
forgery  is  either  fine  or  imprisonment.  In 
the  different  states  of  the  American  Union  and 
the  Canadian  provinces  the  penalty  varies,  the 
statutes  in  some  cases  having  been  enlarged 
to  include  acts  which  were  not  formerly  pun- 
ishable as  forgery. 
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Forgery  is  most  common  in  connection  with 
aifinatures  to  important  documenta  and  espe- 
cially with  respect  to  checks,  whose  amounts 
may  be  largely  increased  by  slulful  and  un 
lawful  work  with  a  pen.  In  common  speech 
thia  latter  crime  is  known  as  "roiamg  a  check 
See  Crime. 

FORGET-ME-NOT,  the  dainty  meek  flower 
of  an  herb  common  in  the  United  States 
Southeastern  Canada  and  England  Some  spe- 
cies grow  in  ditches  and  damp  meadows 
othera  are  found  only  in  dry  places  For  most 
successful  cultivation 
a  cool,  moist  soil  is 
best.  The  species 
most  often  seen  has 
lancelike,  downy 
leaves  on  a  weak 
stem,  with  loose 
clusters  of  small, 
five  -  petaled,  sky- 
b  1  u  e  Sowers  with 
yellow  eyes.  The 
flower  buds  are  pink. 

One  species  culti- 
vated in  greenhouses 
and  valued  for  its 
brilliancy  is  the 
dark-blue  foi^et-me- 
not   of   t 

Another  species, 
with  short,  soft 
leaves,  gave  this  genua  of  plants  the  Greek 
name  Mloaotii,  meaning  moute-ear.  In  Eng- 
land the  forget-me-not  b  sometimes  called 
icorpion  graat,  but  in  many  languages  the  name 
of  this  plant  is  the  same — forget-me-not. 

In  the  language  of  flowers,  the  forget-me-not 
stands  for  remembrance,  sjid  it  is  a  symbol 
of  friendship,  the  world  over.  In  Longfellow's 
Evangeline  he  speaks  of  the  stars  as  "the  for- 
get-me-nots of  the  angels."  It  is  a  favorite 
flower  with  painters.    See  Flowers. 

FOSKALDEHYDE,  /auir  mal' de  hide,  a 
compound  of  carbon,  hydrogen  and  oxygen, 
discovered  by  A.  W.  Hoffman  in  1867.  It 
may  be  obtained  in  several  ways;  one  popular 
method  is  by  leading  a  mixture  of  vapor  of 
methyl-alcohol  and  air  over  a  heated  platinum 
spiral.  The  solution  is  the  commercial  for- 
malin.  The  chemically  pure  article  is  un- 
known. Formaldehyde  is  a  powerful  disin- 
fectant, and  it  is  used  also  in  the  manufacture 
of  certain  dyes. 

FORHOSA,  fawmo'aa,  called  Tainjin  by 
the  Japanese,  who  took  it  from  China,  is  an 
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island  in  the  Chinese  Sea  separated  from  the 
mainland  of  China  by  a  strait  about  ninety 
miles  wide  in  its  narrowest  part  It  covers  an 
area  of  I342S  square  miles    and  is  therefora 


:    The   Brook. 


FORMOSA 
The  curved  line  separaling:  the  Island  from  the 
miilnland  morkn  Japan's  line  of  ownership. 

larger  than  Maryland.  The  island  is  noted 
for  the  majestic  beauty  of  its  scenery,  to  which 
it  owes  the  name  Fomota  the  Beautiful,  given 
to  it  by  early  Spanish  navigators. 

The  soil  is  extremely  fertile,  and  cereals  are 
produced  in  abundance,  but  tea  is  the  most 
important  product.  Much  of  the  tea  imported 
into  the  United  States  and  Canada  comes  from 
Formosa,  those  two  countries  taking  practically 
all  of  the  island's  crop.  This  was  formerly 
shipped  to  Chinese  ports,  where  it  was  re- 
packed and  forwarded,  but  now  there  is  direct 
communication  between  Fonnosan  ports  t>nd 
North  America.  Com,  sugar,  pepper,  camphor, 
indigo,  hemp  and  timber  are  also  exported,  the 
principal  trade  being  with  China,  Great  Britain 
and  the  United  States.  The  inhabitants  are  for 
the  most  part  of  Chinese  and  Malay  descent, 
but  there  are  still  numbers  of  aboriginal  savage 
tribes  inhabiting  the  interior. 

The  chief  town  is  Tainan,  but  more  than 
seventy-five  per  cent  of  the  commerce  passes 
through  Tamsui,  the  port  at  the  mouth  of  the 
Tamsui-yei  River.  Formosa  was  ceded  to 
Japan  in  1895  after  China's  defeat  in  the 
Chinese-Japanese  War  (which  see),  and  is  ad- 
ministered by  a  governor,  who  is  subject  to  the 
imperial  authority  of  Japan.  Population  offi- 
cially estimated  in  1913,  3,512^607. 

FORMS    OF    ADDRESS'.      See    Addresb, 

FOR'RBST,  Edwin  (1806-1873),  a  famous 
American  actor  who  honored  his  profession  in 
life,  and  upon  bis  death  left  a  large  portion 
of  his  ample  estate  to  found  a  home  for  aged 
and  destitute  men  and  women  of  the  stage. 
He  was  bom  in  Philadelphia,  where,  in  1820. 
he  made  his  initial  appearance  in  the  title  r&le 
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of  Home's  Douglaa.  His  first  real  triumph  was 
ID  1826  in  Othello.  In  1836  he  appeared  in 
London  as  Spartacua  in  The  Gladiator.  Other 
notable  roles  include  Virginiua,  Damon  and 
Lear.  Hia  last  profeHsional  appearance  was  in 
1871. 

FOBT.    See  FtnnncATiON. 

FOBT  COLLINS,  Colo.,  the  county  seat  of 
Larimer  County,  is  in  the  northern  part  of  the 
state,  on  the  Cache  la  Poudre  River  and  on  the 
Union  Pacific  and  the  Colorado  &  Southern 
railroads.  The  population  in  1910  was  S^ilO; 
in  1916  it  was  11,451.  Fort  Collins  occupies 
an  area  of  over  two  square  miles,  on  a  Bandy 
plain  near  foothills  of  the  Rocky  Mountains. 
It  ia  the  seat  of  the  state  agricultural  college, 
in  connection  with  which  is  a  government 
experiment  station.  The  city  has  a  Federal 
building,  courthouse,  Carnegie  Library,  hos- 
pital and  parks.  Sugar  beeta,  potatoes,  alfalfa 
and  wheat  are  important  crops  of  a  large  sur- 
rounding irrigated  district,  and  the  city  has  a 
large  sugar-beet  factory. 

Fort  Collins  adopted  the  commission  form 
of  government  in  1913. 

FOKT  DEAR'BOSN,  a  fort  built  in  1804  on 
the  site  of  the  present  city  of  Chicago,  and 
famous  for  the  massacre  which  occurred  there 
on  August  15,  1812.  On  that  day  the  garrison 
of  sixty-seven  men,  commanded  by  Captain 
Heald,  evacuated 
the  fort  under  or- 
ders from  Gen- 
eral Hull  from 
his  headquarters 
in  Detroit.  Ac- 
thirty  settlers,  in- 
cluding women 
and  children,  and 

b^nd"  'oV  MUnU  ^ ^^"^  DEARBORN 

Indians,  he  started  for  Detroit.  At  a  short 
distance  from  the  fort  (near  the  eastern  end 
of  the  present  Eighteenth  Street),  they  were 
attacked  by  a  large  number  of  savages,  who 
were  joined  by  most  of  the  escort.  Two-thirds 
of  their  number  were  killed,  and  the  rest  were 
captured.  The  tort  was  destroyed  by  the  In- 
dians on  the  following  day,  was  rebuilt  about 
1816  and  razed  in  1856.  A  monument  marks 
the  spot  of  the  massacre;  it  stands  about  five 
hundred  feet  from  Lake  Michigan. 

Fort  Dearborn  was  named  in  honor  of  Gen- 
eral Henry  Dearborn,  a  prominent  figure  in 
'    *~'  ■"     of  1812. 
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FOBT  DODGE,  Iowa,  the  county  seat  of 
Webster  County,  is  in  the  northwestern  part 
of  the  state,  eighty-five  miles  north  and  west 
of  Des  Moines  and  135  miles  east  of  Sioux 
City.  It  ia  on  the  Des  Moines  River  and  on 
the  Illinois  Central ;  the  Minneapolis  A  Saint 
Louis;  the  Fort  Dodge,  Des  Moines  &  South- 
ern, and  the  Chicago  Great  Western  railroads. 
A  long  steel  railway  bridge  crosses  the  river 
at  this  point.  The  population  was  15,543  in 
1910  and  30,648  in  1916.  The  area  of  the  city 
is  nearly  four  square  miles. 

Fort  Dodge  is.  the  seat  of  Tobin  College.  It 
has  a  Federal  building,  courthouse,  Carnegie 
Library  and  Oleson  and  Reynold's  parks.  The 
city  is  a  trade  center  for  a  rich  farming  coun- 
try, and  in  the  locality  are  an  extensive  gyp- 
sum bed  and  deposits  of  coal,  glass  sand,  clay 
and  brown  sandstone.  The  wholesale  trade 
ia  extensive.  Railroad  shops  of  all  four  roads 
entering  the  city  are  located  here,  and  other 
establishments  are  greenhouses,  boiler  works 
and  foundries,  and  manufactories  of  gypsum 
and  clay  products,  brick  and  tile,  plaster,  oat- 
meal and  shoes. 

Settled  in  1854  on  the  site  of  a  fort  built 
four  years  previously  as  a  protection  against 
the  Indians,  Fort  Dodge  was  chartered  as  a 
city  in  1869.  In  1911  the  commission  form  of 
government  was  adopted. 

PORT  DOHELSON.     See  Fobt  Henbt  and 

FoBT  DONGUION. 

FORT  DnQUESHE,  dukane',  a  fort  erected 
by  the  French  in  1764  at  the  junction  of  the 
Allegheny  and  the  Monongahela  rivers,  around 
which,  in  1764,  the  city  of  Pittsburgh  was 
laid  out.  It  was  an  important  French  military 
station,  was  the  objective  of  numerous  attacks 
by  the  English,  and  was  finally  captured  by 
them  in  1758,  At  the  suggestion  of  General 
Washington,  its  name  was  changed  to  Fort 
Pitt,  in  honor  of  William  Pitt,  prime  minister 
of  England.  The  old  block  house  built  by 
General  Bouquet  in  1763  still  stands.  See 
PrrTSBuaGH. 

FORT  FRANCES,  fran'sea,  the  principal 
town  of  the  Rainy  River  district,  Ontario,  a 
lumbering  center  and  headquarters  for  huntera 
and  fishermen.  It  is  situated  in  the  extreme 
western  part  of  the  province,  on  the  north 
bank  of  Rainy  River,  which  at  this  point  is 
the  boundary  between  Ontario  and  Minnesota. 
On  the  Minnesota  side  of  the  river  is  the  town 
of  International  Falls.  Fort  Frances  ia  174 
miles  northwest  of  Duluth,  207  miles  soutbeast 
of    Winnipeg    and    232    miles   weet    ot    Port 
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Arthur.  It  is  on  the  main  line  of  the  Canadian 
Northern  Railway,  and  at  International  Falls 
has  connection,  through  the  Minneapolis  & 
International  Railway,  with  the  Northern  Pa- 
cific and  other  railways  in  the  United  States. 
Fort  Frances  is  the  terminus  of  several  steam- 
ship lines  whose  small  vessels  traverse  Lake 
of  the  Woods,  Rainy  River  and  Rainy  I^ke, 
one-half  mile  east  of  the  town.  Large  lumber 
mills,  in  which  from  600  to  800  people  are  em- 
ployed, pulp  and  paper  mills  and  planing  mills 
are^  the  principal  industrial  establishments. 
Nearly  all  nationalities  are  represented  in  the 
population,  which  in  1910  was  1,611;  in  1916 
it  was  estimated  at  2,000. 

FORTH,  a  river  and  firth,  or  estuary,  in  the 
east  of  Scotland.  The  river  is  formed  by  the 
Duchray  Water  and  the  Avondhu  River,  which 
rise  in  the  slopes  of  Ben  Lomond  in  Stirling- 
shire and  unite  about  a  mile  from  the  town 
of  Aberfoyle.  The  actual  length  of  the  river 
is  sixty-six  miles,  though  the  distance  from 
its  source  direct  to  the  sea  is  only  about  thirty 
miles.  From  the  town  of  Kincardine  to  the 
North  Sea,  a  distance  of  forty-eight  miles,  the 
river  is  known  as  the  Firth  of  Forth,  one  of 
the  finest  natural  harbors  in  the  British  Isles. 
It  varies  in  width  from  one  and  a  half  miles 
at  Kincardine  to  seventeen  and  a  half  miles 
at  the  mouth.  The  oyster  beds  for  which  the 
Firth  of  Forth  was  long  noted  are  greatly 
diminished  in  value,  but  there  are  still  many 
important  fishing  centers  on  both  coasts. 

Forth  Bridge,  a  railway  bridge  one  and  a 
half  miles  long,  crossing  the  Firth  of  Forth. 
It  is  built  on  the  cantilever  principle,  and  is 
regarded  as  one  of  the  most  remarkable  bridges 
in  the  world.  The  actual  length  is  8,295  feet, 
over  one  and  a  half  miles;  it  has  two  main 
spans  of  1,710  feet,  two  arms  of  680  feet,  fifteen 
spans  of  168  feet  and  seven  small  arches.  The 
center  of  the  bridge  is  152  feet  above  high 
water,  the  extreme  height  of  the  towers  being 
361  feet.  The  bridge  was  completed  in  1889 
at  a  cost  of  $13,000,000. 

FORT  HENRY  AND  FORT  DONELSON, 
two  fort«  of  the  War  of  Secession  in  America, 
constructed  by  the  Confederates  in  1861  south 
of  the  boundary  line  between  Kentucky  and 
Tennessee.  The  former  was  located  on  the 
right  bank  of  the  Tennessee  River,  and  the 
latter  on  the  left  bank  of  the  Cumberland,  the 
distance  between  the  two  being  about  twelve 
miles.  They  were  important,  for  they  con- 
trolled the  entrance  into  Tennessee  and  the 
states  farther  south. 


On  February  6,  1862,  a  fleet  of  gunboats 
under  Commodore  Foote  attacked  and  cap- 
tured Fort  Henry.  Most  of  the  Confederates 
escaped  to  Fort  Donelson,  which,  thus  reen- 
forced,  at  first  successfully  withstood  the  attack 
of  the  land  troops  under  General  Grant,  but 
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later  began  to  weaken.  During  the  next  night 
Generals  Floyd,  Pillow  and  Forrest,  with  2,000 
men,  escaped,  leaving  the  command  to  Gen- 
eral Buckner,  who,  on  the  following  day,  recog- 
nizing the  situation  as  hopeless,  offered  to  sur- 
render on  certain  conditions.  These  were  re- 
jected }iy  General  Grant  in  his  now  famous 
words,  "No  terms  but  unconditional  and  imme- 
diate surrender  can  be  accepted."  General 
Buckner  then  surrendered  15,000  men,  and  a 
large  amount  of  ammunition  and  stores.  This 
was  the  same  General  Buckner  who,  in  1896, 
was  the  candidate  for  President  of  the  United 
States  on  the  Gold  Democratic  ticket,  as  a 
party  protest  against  the  "free  silver"  candi- 
dacy of  William  Jennings  Bryan. 

FORTIFICATION,  jortijyka'ahun,  a  term 
applied  to  the  art  of  strengthening  military 
positions,  and  also  to  the  earthworks,  fort, 
fortress  or  other  engineering  device  used  for 
defense.  Modem  scientific  fortification  dates 
from  the  reign  of  Louis  XIV  of  France  (1638- 
1715),  during  which  time  the  distinguished 
engineer,  Vauban,  devoted  many  yeara  to  the 
erection  of  permanent  fortresses  sufficiently 
strong  to  withstand  the  attacks  of  the  most 
powerful  artillery  then  known.  The  object  of 
fortification  is  to  give  protection  to  troops  so 
that  they  may,  while  themselves  under  cover, 
repel  attacks  of  troops  in  superior  numbers  who 
must  advance  against  them  along  compara- 
tively open  ground. 

For  military  purposes  fortifications  may  be 
classed  as  permanent  or  temporary.  Perma- 
nent fortifications  are  erected  to  defend  a  town, 
harbor,  arsenal  or  some  particular  point  that 
may  be  an  object  of  attack.  In  planning  such 
fortification  the  nature  of  the  surrounding  ter- 
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ritoiy  must  be  carefully  coneidercd.  The  de- 
fenaes  munt  be  erected  so  that  every  approach 
is  guarded,  and  planned  in  such  a  manner  that 
the  varioufl  parte  of  the  fortification  may  be 
able  to  support  each  other  by  gun  and  lifle 
fire. 

Temporary  fortifications  are  prepared  to  af- 
ford protection  to  troops  wherever  they  may 
be  in  war  time.  These  consist  chiefly  of 
trenches,   bBj4>ed   wire    entanglements,    felled 


QUICKLT-CONaTRUCTBD  TRSNCHES 
At  top,  typical  lylTiK-down  trench,  made  under 
Are  ot  the  enemy.  Second,  a  ihallow  trench,  tur- 
alshlnc  shelter  (or  kneeltDK  soldier.  Third,  a 
complete  Htandlng  trench.  At  bottom,  form  of 
eonatructlon  of  cave  shelter,  which,  though  crude, 
posMnaeii  comfortable  features.  See  other  lllus- 
Iratlons  of  trenches  In  article  Was  or  vtLM 
Nations. 

trees,  and  in  fact  anything  available  which  will 
retard  the  advance  of  hostile  troops.  Modem 
warfare  has  proved  that  forts  such  as  were 
erected  by  Vauban,  consisting  of  huge  earth- 
works, surrounded  by  a  moat  or  ditch,  and 
of  late  years  greatly  strengthened  by  at«el 
Mkd  cement,  cannot  withstand  present-day  ar- 
tillery. The  forts  of  Liege  and  Antwerp,  con- 
sidered the  strongest  ever  built,  crumbled  be- 
neath the  mighty  shells  of  the  German  howits- 
ers  at  the  beginning  of  the  War  of  the  Nations, 
in  1914.    Steel  and  cement  are  giving  way  to 
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earth  and  sand,  and  fortresses,  instead  of  stand- 
ing out  boldly  are  now  being  made  as  oeaiiy 
invisible  as  possible.  A  fort,  the  range  of 
which  hat  been  accurately  ascertained,  can 
withstand  attack  but  a  few  hours,  or  a  few 
days,  at  most.  Forts  in  which  big  guns  may 
be  moved  from  place  to  place  are  more  val- 
uable than  those  in  which  the  guns  retain  a 
more  or  less  fixed  position;  an  earthwork,  eOD- 
sistiog  of  hastily  thrown-up  mounds,  behind 
which  guns  may  be  hidden,  is  then  more  . 
effective  than  the  strongest  structure  of  Aeet 
and  concrete  that  human  ingenuity  has  yet 
erected. 

Early  in  the  War  of  the  Nations  it  was 
found  that  the  most  satisfactory  fortifications 
that  could  be  constructed  were  series  of 
trenches  connected  with  each  other  by  sigsag 
passages.  In  such  trenches  a  few  determined 
men  could  resist  the  assaults  of  far  superior 
numbers,  and  only  after  severe  bombardment 
by  heavy  guns  could  a  successful  advance 
against  them  be  achieved. 

Contrasting  the  quick  reduction  of  the  great 
fortifications  in  the  War  of  the  Nations  with 
the  long  sieges  required  to  destroy  forts  in 
former  wars,  it  is  possible  to  estimate  the 
terrible  energy  of  modem  guns.  Some  his- 
torical data  is  given  in  the  article  Sibob.  See, 
also,  Was  or  the  Nations. 

FOKT  MADISON,  Iowa,  county  seat  of  Lee 
County,  is  a  city  on  the  Misussippi  River,  in 
the  southeastern  comer  of  the  state.  It  is 
nineteen  miles  south  of  Burlington  and  twenty- 
five  miles  north  of  Keokuk.  Saint  Louis  is 
202  miles  down  the  river.  Fort  Madison  is  on 
the  Atchison,  Topeka  ft  Santa  Fe  and  the 
Chicago,  Burlington  &  Quincy  railroads  and  is 
a  port  for  upper  river  and  local  packet  steam- 
ers. The  area  of  the  city  is  neariy  six  squsje 
miles.  The  population  in  1910  was  8,S00;  the 
state  census  of  1915  reported  9,507. 

Since  the  completion  of  the  power  dam  at 
Keokuk  (see  Keokuk  Dam),  the  development 
of  Fort  Madison,  which  is  within  the  power 
tone,  has  been  rapid  and  substantial.  Since 
1914,  four  large  factories  have  located  here,  a 
new  street  railway  has  improved  the  lociJ 
system,  the  city  has  granted  new  water  and 
gas  franchises  and  has  appropriated  large  sums 
for  paving  streets,  laying  sewers,  etc.  The 
building  of  an  intenirban  railway  through  a 
fertile  and  productive  farming  region  to  the 
old  Mormon  town  of  Nauvoo,  ten  miles  south 
in  Illinois,  is  one  of  the  new  projects  to  be 
undertaken. 
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Among  the  more  prominent  buildings  are 
the  Federal  building,  erected  in  1913  at  a  cost 
of  175,000;  the  German- American  bank  build- 
ing, erected  in  1916  at  a  cost  of  $110,000;  Cot- 
termole  Memorial  library,  and  the  Santa  Fe 
and  Sacred  Heart  hospitals.  The  state  peni- 
tentiary is  located  here.  There  are  four  public 
parks.  From  the  bluffs  the  views  up  and  down 
the  river  are  attractive.  There  is  a  fine  rail- 
road and  wagon  bridge  across  the  Mississippi. 

The  industrial  establishments  are  a  packing 
house,  shops  of  the  Atchison,  Topeka  &  Santa 
Fe  Railroad,  whose  monthly  pay  roll  is  170,000, 
grain  elevators,  brick  works,  cement-block 
works,  foundries  and  machine  shops,  wrapping- 
paper  mills  and  plow  factories. 

A  stockade  fort  was  built  on  the  site  of  Fort 
Madison  in  1805;  in  1813  it  was  destroyed  by 
fire.  A  permanent  settlement  was  made  in 
1833;  the  town  was  chartered  in  1836  and  be- 
came a  city  in  1839.  jj.h. 

FORT  MIMS,  Massacre  of,  an  Indian  mas- 
sacre on  August  30,  1813,  at  Fort  Mims,  thirty- 
five  miles  north  of  Mobile,  Ala.  At  the  out- 
break of  the  Creek  War  553  men,  women  and 
children  had  assembled  in  the  garrison  for 
protection.  They  were  attacked  by  a  large 
band  of  savages  and  in  spite  of  their  brave 
resistance  all  but  fifteen  were  killed. 

FORT  MONROE  or  FOR 'TRESS  MONROE, 
a  fort  on  Old  Point  Comfort,  at  the  mouth  of 
the  James  River,  Virginia,  commanding  the 
entrance  to  Hampton  Roads.  It  is  the  head- 
quarters of  the  coast  defenses  of  Chesapeake 
Bay,  and  is  the  location  of  one  of  the  largest 
military  posts  in  the  United  States.  It  occu- 
pies a  reservation  of  282  acres  ceded  by  Vir- 
ginia in  1818  to  the  Federal  government. 

FORT  MOULTRIE,  mohl'tri,  a  fort  on  Sulli- 
van Island,  at  the  main  entrance  to  Charleston 
Harbor,  South  Carolina,  formerly  known  as 
Fort  Sullivan.  It  was  famous  for  its  de- 
fense against  the  British  in  the  Revolutionary 
War.  In  1776  a  force  of  English  troops  under 
Sir  Henry  Clinton  and  a  fleet  under  Sir  Peter 
Parker  arrived  at  Charleston  Harbor  with  the 
intention  of  occupying  Charleston  and  operat- 
ing from  there  against  the  Southern  colonies. 
An  American  force  of  6,500,  under  Colonel 
Moultrie,  was  stationed  at  Fort  Sullivan,  at 
the  eastern  end  of  Sullivan's  Island,  and  suc- 
cessfully defended  Charleston.  The  Southern 
states  were  thus  temporarily  freed  from  in- 
vasion. The  name  of  the  fort  was  subsequently 
changed  to  Fort  Moultrie.  On  May  7,  1780,  it 
was  seized  by  the  British.    At  the  outbreak  of 


the  War  of  Secession  it  was  occupied  by  a 
United  States  garrison,  but  fell  into  the  hands 
of  the  Confederates  when  Major  Anderson 
abandoned  it  for  Fort  Sumter  in  1861.  See 
Fort  Sumteb. 

FORT  NIAG'ARA,  a  fort  formerly  at  the 
mouth  of  the  Niagara  River,  on  the  American 
side.  La  Salle  built  a  rude  structure  here  in 
1669,  and  ten  years  later  he  constructed  a 
fortified  trading  post  on  the  same  site.  In 
1725  the  Frenchman,  Vaudreuil,  erected  Fort 
Niagara,  which  soon  became  the  most  im- 
portant military  and  trading  center  on  the 
Great  Lakes.  In  1759  it  was  attacked  and 
captured  by  the  British  under  Sir  Willi&m 
Johnson,  but  was  returned  to  the  Americans 
in  1796,  in  accordance  with  the  treaty  of  1783. 
In  1813  it  was  attacked  and  captured  by  the 
British,  and  again  given  back  to  the  Americans 
at  the  close  of  the  War  of  1812.  In  1826  it 
had  ceased  to  be  important  as  a  military  cen- 
ter, and  the  United  States  troops  were  with- 
drawn.   Later  it  was  demolished. 

FORT  SCOTT,  Kan.,  the  county  seat  of 
Bourbon  County,  in  the  southeastern  part  of 
the  state,  is  five  miles  west  of  the  Missouri 
state  line  and  ninety-seven  miles  south  of 
Kansas  City!  It  is  on  the  Marmaton  River, 
and  on  the  Saint  Louis  <&  Kansas  City;  the 
Missouri,  Kansas  <&  Texas  and  the  Missouri 
Pacific  railroads.  The  area  is  four  square 
miles.  In  1910  the  population  was  10,463;  in 
1916  a  Federal  estimate  gave  10,550.  The 
city  has  a  Federal  building,  built  in  1889  at  a 
cost  of  $120,000,  a  Carnegie  Library  and  Mercy 
Hospital.  There  are  paved  streets,  three  parks, 
and  splendid  roads  throughout  the  surrounding 
country.  Near  the  town  is  a  national  ceme- 
tery. 

Fort  Scott  is  the  trade  center  for  a  rich 
agricultural  section,  in  which  dairying  is  an 
important  industry.  There  is  much  mineral 
wealth  in  the  vicinity,  including  bituminous 
coal,  in  which  there  is  a  large  trade,  oil  and 
gas,  cement,  rock,  lead  and  zinc.  Sulphur 
water  is  obtained  from  artesian  wells.  The 
principal  industrial  establishments  are  large 
railroad  shops,  a  s3Tup  factory,  an  overall  fac- 
tory and  manufactories  of  cement,  pottery, 
tile,  leather  goods  and  medicines. 

Fort  Scott  was  established  by  the  Federal 
government  in  1842  in  what  was  then  Indian 
Territory.  The  fort  was  abandoned  in  1855. 
A  settlement  was  organized  in  1857,  and  it 
became  a  city  in  1860.  The  commission  form 
of  government  was  adopted  in  1914.      has.    ^ 
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FOKT  SKITH,  Akk.,  the  county  seat  of 
Sebastian  CouDty,  north  of  the  center  of  the 
>tate,  on  the  weetem  state  boundary  line,  165 
miles  northwest  of  Little  Rock,  the  state  cap- 
ital. It  ia  in  the  Ozark  Mountains,  and  on  the 
Arkansas  River,  at  the  mouth  of  the  Poteau 
River,  and  on  the  Saint  Louis  ft  San  Fran- 
cisco, the  Aiicansaa  Central,  the  Midland  Valley, 
the  Kansas  City  Southern,  the  Fort  Smith  ft 
Western,  and  the  Saint  Louis,  Iron  Mountain 
ft  Southern  railroads.  Transfer  and  ehipping 
are  promoted  by  a  belt  line  within  the  city. 
The  street  car  service  is  extended  by  inter- 
urban  electric  line  to  Van  Buren.  The  popula- 
tibn  in  1910  was  23,675;  in  1916  it  was  28,638, 
by  Federal  estimate.  There  are  many  Ger- 
mans and  Irish  among  the  population. 

The  rivers  are  crossed  at  this  point  by  four 
steel  bridges.  The  city  has  a  Federal  build- 
ing, erected  in  1890  at  a  cost  of  S250,000i  a 
Carnegie  Library,  a  Union  Station,  Masonic 
Temple  and  several  noteworthy  bank  buildings 
and  churches.  In  addition  to  the  public 
schools,  which  include  a  high  school  building 
costing  $500,000,  Fort  Smith  has  a  German 
Lutheran  School  and  Saint  Anne's  Academy. 
Electric  Park  contains  seventy-five  acres;  Cliff 
Drive  is  an  oiled  automobile  road  forty  miles 

Fort  Smith  ia  in  a  rich  agricultural  section 
where  two  crops  a  year  is  the  rule.  Cotton, 
sorghum  cane,  sweet  and  Irish  potatoes,  grain, 
hay  and  fruits  are  raised.  Near  the  city  are 
forests  of  yellow  pine,  oak,  hickory,  etc. 
Manufactories  are  fostered  by  an  abundant 
supply  of  natural  gas  and  smokeless  coal,  both 
found  in  the  vicinity.  Industrial  enterprises 
include  cotton  compresses,  cottonseed-oil  mills, 
smelters,  a  sorghum  syrup  mill,  canning  plant, 
oil  refinery,  coffee  roasting  and  extensive  manu- 
factures of  wagons,  stoves,  wheelbarrows,  drays, 
chairs  and  every  kind  of  furniture,  saddles 
and  harness,  vitrified  paving  brick,  crackers, 
peanut  butter,  etc.  The  shipping  of  cattle 
and  hogs  and  agricultural  and  manufactured 
products  constitutes  an  eitensive  commerce. 

Fort  Smith  was  built  as  a  United  States 
army  post  in  IS17,  and  until  the  post  was 
abandoned  in  1871  it  was  the  chief  depot  of 
the  western  forts.  The  town  was  organized  in 
1821,  incorporated  in  1842  and  became  a  city 
in  1845.  Near  the  old  fort,  which  was  the 
scene  of  several  engagements  in  the  War  of 
Secession,  is  a  National  cemetery.  The  city 
adopted  the  commission  form  of  government 
in  1913.  0.8. 
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FORT  SUH'TBR,  a  fort  in  the  harbor  of 
Charleston,  S.  C,  four  miles  southeast  of  the 
city,  and  distinguished  as  the  scene  of  the 
first  engagement  in  the  War  of  Secession.  At 
this  period  the  national  defenses  in  Charleston  . 


harbor  were  in  charge  of  Major  Robert  Ander- 
son, whose  headquarters  were  in  Fort  Moultrie. 
In  1860,  South  Carolina  seceded  and  prepared 
to  seize  the  United  States  forts  in  the  harbor. 
Major  Anderson,  believing  he  was  about  to 
be  attacked  and  realizing  the  weakness  of  Fort 
Moultrie,  abandoned  it  and  made  Fort  Sumter 
bis  headquarters.  In  April,  1861,  he  refused  to 
surrender  to  General  Beauregard,  who  vigor- 
ously bombarded  and  captured  the  fort  on 
the  thirteenth  dny 
of  that  monlli. 
Major  AndersijD 
and  his  command 
were  permitted  lo 
leave  the  fort  wiib 
honors  of  war. 
Sumter  was  held 
by  the  Confed- 
erates until  tlip 

Charleston  in  Feb- 
ruaiy,  1865,  and  m 
the  following  April 
the  same  flag  thui 
had  been  lowered 
in  1861  was  raisi/d 
over    it    with    i]ii- 

monies.     See  Foht  | 

MOVLTRIB. 

FORTD'NA, 
Roman  mythoIoE:^-, 
was  the  goddesi 
chance,  correspond-  FOBTUNA 

ing  to  the  Greek  Tj/che.    She  differed  from 
Destiny,  or  Fate,  in  that  she  dispensed  joy  or 
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sorrow  at  her  own  pleasure,  and  without  regard 
to  law.  In  Italy  she  was  worshiped  from  a 
very  early  period,  and  had  temples  at  Antium 
and  Praeneste.  In  Greek  art  she  is  usually 
represented  with  a  rudder,  indicating  her  guid- 
ing power;  with  a  cornucopia,  as  a  symbol  of 
prosperity,  or  with  a  ball,  wheel  or  wings, 
typifying  her  fickle  character.  The  English 
word  fortune  is  therefore  understood. 

FORT  WAYNE,  Ind.,  the  county  seat  of 
Allen  County,  is  a  railroad  center  and  manu- 
facturing city  in  the  northeastern  part  of  the 
state,  102  miles  northeast  of  Indianapolis  and 
150  miles  nearly  east  of  Chicago.  It  is  on  the 
Saint  Joseph  and  Saint  Mary's  rivers,  which 
continue  from  their  junction  within  the  city 
as  the  Maumee  River,  and  on  the  Fort  Wayne, 
Cincinnati  <fe  Louisville;  Pennsylvania;  Grand 
Rapids  <fe  Indiana;  New  York,  Chicago  <fe 
Saint  Louis;  Wabash  and  New  York  Central 
railroads.  There  is  also  interurban  electric 
service.  The  area  of  the  city  is  eleven  square 
miles.  In  1910  the  population  was  63,933; 
in  1916  it  was  76,183,  by  Federal  estimate. 

Public  Buildings  and  Institutions.  Fort 
Wayne  has  a  Federal  building;  a  county  court- 
house, completed  in  1902  at  a  cost  of  $1,000,- 
000;  a  public  library,  costing  $100,000,  of 
which  amount  Mr.  Carnegie  donated  $90,000; 
Saint  Joseph's,  Hope  and  Lutheran  hospitals; 
a  high  school  building,  erected  at  a  cost  of 
$300,000,  and  several  noteworthy  churches.  In 
Lawton  Park  (thirty-one  acres)  is  a  monu- 
ment erected  in  honor  of  Major-General  Henry 
Ware  Lawton,  who  was  killed  while  fighting 
in  the  Philippines.  Other  parks  include  Lake- 
side (twenty- two  acres)  and  the  smaller  parks, 
Reservoir,  Piqua  and  Old  Fort,  the  last  named 
being  the  site  of  Old  Fort  Wayne.  The  educa- 
tional institutions  include  Concordia  College 
(Lutheran),  a  college  of  medicine  and  surgery, 
a  conservatory  of  music,  a  school  of  art  and  a 
school  of  oratory,  expression  and  physical  cul- 
ture. Among  the  larger  charitable  institutions 
are  the  Indiana  School  for  Feeble-minded 
Youth  and  several  orphan  asylums. 

Industry.  Fort  Wayne  is  the  distributing 
center  of  an  extensive  a^icultural  district.  It 
has  large  shops  of  the  Pennsylvania  and  the 
Wabash  railroads,  and  among  the  important 
manufactures  are  Corliss  and  other  steam  en- 
gines, locomotives,  freight  and  passenger  cars, 
car  wheels,  boilers,  electrical  machinery,  elec- 
trical fittings  and  fixtures,  organs  and  pianos 
and  many  others  of  lesser  importance.  About 
10,000  operatives  are  employed  in  the  various 
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industries,  and  the  manufactured  products 
have  an  annual  value  in  excess  of  $15,000,000. 
Wholesale  and  jobbing  houses  distribute  dry 
goods,  groceries,  hardware,  drugs,  millinery, 
paper  and  other  commodities  valued  at  $10,- 
000,000  yearly. 

History.  Kekionaga,  the  principal  village 
of  the  Miami  Indians,  was  formerly  within  the 
present  limits  of  Fort  Wayne.  A  stockade 
fort,  now  the  site  of  Old  Fort  Park,  was  built 
in  1794  by  (General  Anthony  Wayne.  In  1813 
it  was  besieged  by  Indians,  who  were  routed 
after  a  hard  fight.  Six  years  later  the  fort 
was  abandoned.  A  permanent  settlement  was 
made  in  1815  and  until  1830  it  was  an  im- 
portant fur-trading  post.  The  town  was  in- 
corporated and  made  the  county  seat  in  1824, 
and  in  1840  it  became  the  city  of  Fort  Wayne. 

FORT  WILLIAM,  a  city  in  the  Thunder 
Bay  district,  Ontario,  is  a  distributing  point 
of  importance.  It  is  situated  at  the  head  of 
navigation  on  Lake  Superior,  at  the  point 
where  it  receives  the  waters  of  the  Kaminis- 
tiquia  River,  and  three  miles  southwest  of  Port 
Arthur,  with  which  it  has  steam  and  electric 
railway  connection.  Winnipeg  is  419  miles 
northwest,  and  Montreal  is  992  miles  south- 
east, by  rail;  Duluth  is  180  miles  southwest, 
Sault  Sainte  Marie  is  237  miles  southeast,  and 
Montreal  is  1,056  miles  also  southeast,  by 
water.  Fort  William  is  a  meeting  point  for 
the  Canadian  Pacific,  Canadian  Northern  and 
Transcontinental  railways,  and  is  a  port  of 
call  for  all  passenger  and  freight  steamer  lines 
on  the  upper  lakes.  The  Mount  McKay  and 
Kakabeka  Falls  Railway,  built  and  operated 
by  local  capitalists,  runs  from  Fort  William 
to  Kakabeka  Falls,  where  water  power  for  the 
city  is  developed. 

Fort  William  was  established  as  a  Hudson 
Bay  post  in  1805,  and  was  named  in  honor  of 
William  McGillivray,  then  chief  factor  of  the 
Hudson's  Bay  Company,  but  it  was  not  in- 
corporated as  a  city  until  1907.  With  the 
development  of  the  Canadian  Northwest,  the 
city's  growth  has  been  rapid.  The  population 
increased  from  3,633  in  1901  to  16,499  in  1911; 
in  1916  it  was  estimated  at  20,000.  Of  this 
number  about  10,0(X)  are  Canadians,  the  re- 
mainder being  chiefly  United  States  citizens, 
Finns,  Swedes  and  Norwegians. 

Fort  William  is  located  in  a  district  rich  in 
timber  and  agricultural  products,  especially 
grain;  silver,  copper  and  iron  ores  are  also 
found  here.  Through  excellent  shipping  facili- 
ties by  water  and  by  rail,  the  city  and  Port 
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Arthur,  its  neighbor,  became  the  reshipping 
points  for  the  great  bulk  of  freight  passing 
into  and  out  of  Western  Canada.  In  Fort 
William  alone  there  are  eighteen  grain  ele- 
vators, with  a  total  capacity  of  30,000,000 
bushels.  The  leading  industrial  establishments 
are  large  flour  mills,  having  a  daily  output 
of  about  15,000  barrels,  stove  and  car-wheel 
foundries,  breweries,  shipbuilding  yards,  fac- 
tories for  making  various  kinds  of  building 
supplies,  and  plants  for  making  heavy  iron  and 
steel  implements. 

Noteworthy  buildings  are  the  post  office 
and  custom  house,  the  S85,000  city  hall,  erected 
in  1905,  and  the  public  library.  The  park 
reservations  cover  125  acres.  Points  of  in- 
terest in  the  vicinity  are  Mount  McKay,  Kaka- 
beka  Falls,  120  feet  high,  and  Sleeping  Giant, 
or  Thunder  Cape,  eighteen  miles  across  Thun- 
der Bay.  A.Mc  N. 

FORT  WORTH,  Texas^  the  county  seat  of 
Tarrant  County,  is  a  rapidly  growing  shipping 
and  manufacturing  center,  in  the  northeastern 
part  of  the  state.  In  1876  there  were  fewer 
than  1,000  inhabitants.  By  1910  this  number 
had  increased  to  73,312  and  in  1916  to  104,562, 
by  Federal  estimate.  The  city  has  an  area  of 
more  than  sixteen  square  miles. 

It  is  attractively  situated  on  an  elevated 
plain  at  the  junction  ^f  forks  of  the  Trinity 
River.  Dallas  is  thirty  miles  east,  Austin  175 
miles  south,  and  £1  Paso  615  miles  west  and 
south.  It  is  on  the  Texas  &  Pacific;  the  In- 
ternational &  Great  Northern;  the  Chicago, 
Rock  Island  &  Gulf;  the  Gulf,  Colorado  & 
Santa  Fe;  the  Fort  Worth  &  Denver  City; 
the  Saint  Louis  Southwestern  (Cotton  Belt) ; 
the  Saint  Louis  &  San  Francisco;  Missouri, 
Kansas  &  Texas  and  the  Sunset-Central  Lines. 
In  addition  to  these  there  are  two  electric 
interurban  lines. 

Buildings  and  Parks.  The  Federal  building, 
Tarrant  County  courthouse,  built  of  granite 
and  marble  from  Texas  quarries,  the  city  hall, 
Central  High  School,  union  railway  station. 
Coliseum  and  the  Chamber  of  Commerce 
Auditorium  are  the  noteworthy  structures. 
There  are  twenty-one  parks,  varying  from  one- 
half  acre  to  113  acres  in  area.  About  the  city 
are  unexcelled  hard-surfaced  country  roads. 

Educational  Institutions.  Fort  Worth  is  the 
seat  of  the  Texas  Christian  University,  with 
which  in  1913  was  united  the  Fort  Worth 
Medical  College;  Texas  Woman's  College,  the 
successor  of  the  Polytechnic  College  (Meth- 
odist   Episcopal);    Baptist    Theological    Sem- 


inary; Southland  University  (state  school  of 
the  Disciples  of  Christ);  Saint  Andrew's 
School  (Protestant  Episcopal);  Saint  Ignatius 
Academy  (Roman  Catholic);  Masonic  Or- 
phans' Home  and  School  for  Texas,  and  a 
number  of  smaller  denominational  and  tech- 
nical schools.  The  city  has  a  Carnegie  Li- 
brary, a  law  library  and  the  medical  college 
library. 

Industries.  Most  of  the  trunk  lines  of  Texas 
converge  at  Fort  Worth,  making  the  city  one 
of  the  most  important  shipping  centers  of  the 
southwest  and  a  reshipping  point  for  almost 
the  entire  state.  Agriculture  and  stock  raising 
are  the  supporting  industries  of  the  vast  sur- 
rounding country.  The  grain  handled  annually 
by  elevators  and  mills  in  Fort  Worth  is  valued 
at  over  $35,0(X),000,  and  the  cotton  business 
exceeds  $50,000,000  annually.  The  wholesale 
fruit  and  produce  business  amounts  to  960,- 
000,000. 

Meat  packing  houses  in  1914  slaughtered 
1,985,426  animals;  Fort  Worth  ranks  well  with 
the  leading  cities  in  this  industry.  Among  the 
other  important  industries  are  included  corn- 
meal  and  stock-feed  mills,  cotton  and  oil  mills, 
railroad  repair  shops,  foundries  and  machine 
shops,  silo  plants  and  many  lesser  manufac- 
tories. The  city  is  an  important  horse  and 
mule  market. 

In  view  of  the  possible  failure  of  the  water 
supply  from  a  number  of  artesian  wells,  the 
city  has  constructed  a  large  storage  dam  on 
the  west  fork  of  the  Trinity  River,  seven  miles 
distant.  This  work  cost  $1,5(X),(X)0,  and  it  has 
a  storage  capacity  of  thirty  billion  gallons. 

History.  In  1849  a  military  camp  called 
Fort  Worth  was  established  on  the  present  site 
of  the  city.  The  camp  was  abandoned,  and  a 
later  settlement,  which  became  the  county 
seat  in  1860,  was  incorporated  in  1873.  The 
fort  and  settlement  were  named  in  honor  of 
General  William  Jenkins  Worth.  The  commis- 
sion form  of  government  was  adopted  in  1907; 
the  departments  consist  of  five  commissioners, 
mayor  and  tax  collectors. 

FO'RUM.  When  used  without  modification 
this  word  usually  refors  to  the  great  Fonmi, 
the  center  of  the  life  of  ancient  Rome.  It 
lay  in  the  hollow  between  the  Palatine,  the 
Quirinal  and  the  Capitoline  hills,  and  to  it 
flocked  the  dwellers  on  those  heights.  Here,  in 
the  early  centuries  of  the  city's  life,  were  the 
markets,  where  the  farmers  displayed  their 
fruits  and  vegetables  and  the  fish  dealer  his 
wares;  here  the  political  meetings  were  held, 
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and  here  the  devout  gathered  to  worship  the 
gods.  At  Bret  everything  connected  with  the 
Forum  was  largely  informal — it  was  merely 
an  open  gathering-place,  often  unpleaaantly 
marshy.  But  aa  the  city  grew  the  Forum  was 
leveled  and  drained  by  the  great  eewer  known 
as  Cloaca  Maxima;  shops  were  built  about 
the  edges,  and  temples  began  to  spring  up. 
Later  the  shops  were  banished  to  new  market- 
places, and  the  Forum  assumed  an  added  dig- 
nity.   The  emperors  delighted  to  ornament  it 
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with  buildings,  arches  and  statuary,  and.  in 
the  days  of  the  empire  it  was  an  imposing 
sight,  with  its  pillared  temples,  its  gleaming 
columns  and  its  shaded  walks.  The  illustra- 
tion shows  the  location  of  the  most  prominent 
buildings. 

It  was  not  the  architecture,  however,  which 
made  the  Forum  the  wonder  of  the  ancient 
world,  but  the  teeming  life  which  flowed 
through  it.  Stately  Romans  in  their  Sawing 
togas  walked  beneath  its  arches;  dignified  Sen- 
ators hastened  to  it,  intent  on  measures  which 
might  save  or  disrupt  the  empire;  there  was 
the  echo  of  clashing  arms  from  its  walls,  as 
soldiers  returning  victorious  from  some  far 
province  marched  through  it;  and  many  a 
conquered  enemy  of  rojrat  rank  was  led  cap- 
tive under  its  arches.  Here,  in  the  Senate 
House,  Cicero  delivered  those  renowned 
speeches  which  overthrew  Catiline;  here  Brutus 
made  his  defense  after  the  death  of  Caesar, 
and  here  Mark  Antony  swayed  the  passions  of 


V  FOSSIL 

the  mob  to  vengeance  and  violence.  The  his- 
tory of  the  world  of  that  day  was  largely 
made  here,  for  Rome  was  the  all-important 
part  of  the  world  in  those  days  of  splendor. 

When  the  barbarians  poured  into  Rome  in 
the  fifth  century  they  spared  the  Forum,  but 
lat«r  centuries  were  not  so  kind,  and  all  during 
the  Middle  Ages  the  Forum  was  little  more 
than  a  desolate  waste,  its  buildings  tumbled 
in  ruins  or  buried  under  rubbish.  Its  condition 
is  plainly  shown  by  the  fact  that  it  was  called 
Cow  Plain.  In  recent  years  clearances  and 
excavations  have  been  undertaken,  and  some 
valuable  relics  have  been  unearthed. 

Other  Foruma.  The  word  jorvm  means 
simply  out-of-doon,  or  market-place,  and  was 
by  no  means  restricted  to  the  one  open-air 
place  described  above.  Rome  itself  had  many 
more,  several  of  the  emperors  setting  aside 
and  beautifying  forums  in  their  own  honor. 
Julius  Caesar  began  the  custom,  and  Augustus, 
Vespasian,  Domitian,  Nerva  and  Trajan  fol- 
lowed his  example.  Some  of  these  had  arcbi- 
tectural  beauties  as  great  as  those  of  the  old 
Forum,  but  they  never  took  the  same  part  in 
the  city's  life,  and  it  alone  bore  the  title  of 
Fonim  Romawum.  Practically  every  Roman 
city,  whether  in  Italy  or  in  the  colonies,  bad 
at  least  one  forum,  and  no  study  of  the  life 
of  ancient  times  is  complete  which  does  not 
give  much  attention  to  these  great  unifying, 
civilising  agencies.    See  Rome.  a.mcc. 

Consult  HUlsen -Carter's  The'  Roman  Forum; 
Platner's  The  TOfography  ana  Monament*  of 
Anciettt  Rome. 

FOSSIL,  jot'il.  We  sometimes  find  pieces 
of  shell  in  a  rock  and  look  upon  them  as 
great  curiosities.  If  we  examine  the  rock  mixa 
closely  by  using  a  magnifying  glass,  we  may 
discover  that  it  contains  the  remains  of  tiny 
animals  that  have  turned  to  stone,  that  is, 
have  petrified.  These  remains  of  plants  and 
animals  that  have  turned  to  stone  are  foMilt. 
We  may  well  look  upon  them  as  curiosities, 
for  they  tell  us  ol  the  animals  and  plants  that 
lived  in  the  past  geolc^c  ages,  long  before 
man  came  upon  the  earth. 

Fossils  are  of  the  greatest  importance  to  the 
geologist,  for  it  is  by  studying  them  that  he 
is  able  to  tell  the  order  in  which  the  different 
rock  systems  were  formed.  For  instance,  the 
rocks  that  contain  no  fossils  must  have  been 
formed  before  either  plants  or  animals  could 
live  on  the  earth.  Again,  it  is  reasonable  to 
suppose  that  the  simplest  forms  of  life  ap- 
peared first,  hence  the  rocks  in  which  fossils 
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In  the  course  of  ages  the  hills  wear  away  by  Broalon    (which   see)    and  their  deposits   foil   to  the 

bottoms  of  Btreama  and  lakea,  Bradually  fUlIng  them  up,  or  leBsenlng  their  depths.   Animals  and  plants 

die  and  are  covered,  and  possibly  tn  hundreds  of  thousands  or  mlUlonB  of  years  evidences  of  them  are 

discovered  by  excavation.    The  above  Illustration  sugKests  but  one  of  the  means  by  wlilcti  fosBlla  ai« 

of  these  forms  are  [ound  are  believed  to  be 
older  than  those  in  which  foesils  of  more 
complex  forms  occur.  These  studies  lead  us 
to  believe  that  plants  came  into  exist«nce  be- 
fore animals,  and  that  animals  nith  a  simple 
structure,  like  the  shellfish  and  starfish,  came 
before  those  of  a  more  complex  structure. 
The  study  of  foeails  tells  us  that  there  were 
no  (Uiimals  with  backbones  (vertebrates)  be- 
fore the  Silurian  Period,  and  that  during  the 
Devonian  Period  fishes  reached  their  highest 
development.  These  were  followed  by  rep- 
tiles, which  in  turn  were  followed  by  birds, 
and  these  by  mammals,  which  were  the  fore- 
runners of  the  animals  of  the  present  time. 
The  fossils  of  animals  are  much  easier  to  study 
than  those  of  plants,  because  they  are  better 
preserved.  The  study  of  fossils  forms  the 
study  of  paleontology. 

R«tBtcd  Snbjeets.     The   reader  Is  referred  to 
the  followlnK  articles  In  these  volumes: 
Etevonlan   Period  Paleontology 

Geology  Silurian  Period 

FOSTER,  John  Watson  <1836-        ),  Amer- 
ican diplomat  of  high  rank,  and  a  statesman 
and  author,  was  bom  in  Indiana.    Be  was  grad- 
^Urted   at  Indiana   State   University   in    1855, 

mitted  to  the  bar  in  1857,  and  served  in  the 


Union  army  during  the  War  of  1 
From  1873  to  1880  he  was  minister  to  Mexico, 
then  for  two  years  minister  to  Russia,  and  in 
ISS3  minister  to  Spain.  In  1892  he  succeeded 
James  G.  Blaine  as  Secretly  of  Stat«  in  the 
Cabinet  of  President  Benjamin  Harrison.  In 
1893  he  was  agent  in  the  Bering  Sea  arbitra- 
tion at  Paris;  in  1898  member  of  the  An^o- 
Canadian  commission;  in  1903  agent  in  the 
Alaskan  Boundary  Tribuntkl  at  London;  and 
in  1907  was  appointed  delegate  from  China 
to  the  Second  Hague  Conference.  Probably 
no  other  man  in  America  has  had  a  longer  at 
more  honorable  public  career  in  diplomacy. 
His  son-in-law,  Robert  Lansing,  became  Sec- 
retary of  State  under  President  Wilson.  His 
writings  include  A  Cenlury  of  American  Di- 
plomacy, Diplomatic  Memoirs  and  The  Ptaa- 
tiee  of  Diplomaej/. 

FOSTER,  Sir  Geobge  Eulab  (1847-  ),  m 
Canadian  statesman,  Dominion  Minister  of 
Trade  and  Commerce  since  1911,  the  only 
member  of  the  Borden  Ministry  who  had 
previously  held  a  Cabinet  office,  and  the  only 
man  who  has  served  under  all  the  Conservative 
Premiers  from  Macdonald  to  Borden.  His 
early  years  gave  little  indication  of  his  later 
career.    Bom  in  Mew  Brunswick,  he  attended 
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the  Univereity  of  New  Bruiuwick,  from  which 
he  waa  graduated  ia  1868.  After  pursuing  hia 
studies  further  at  the  universities  of  Edinburgh 
and  Heidelberg,  he  returned  to  New  Bnmawick 
and  for  several  years  was  a  teacher,  finally 
becoming  professor  of  the  classics  at  his  alma 
maler.  He  resigned  his  professorship  in  1870 
and  in  1882  entered  political  life  as  a  Con- 
servative member  of  the  House  of  Commons. 
In  Parliament  his  scholarship  and  ready  wit 
in  debate  won  immediate  recognition.  In  1885 
Sir  John  A.  Macdonald  appointed  him  Minister 
of  Marine  and  Fisheries,  a  position  which  he 
exchanged  in  1SS8  for  that  of  Minister  of 
Finance.  He  remained  as  Minister  of  Finance 
in  the  ministries  of  Macdouald's  four  Con- 
servative successors,  and  after  the  defeat  of 
his  party  in  1896  remained  in  the  House  of 
Commons  as  a  member  until  1900.  In  1904 
he  was  again  elected  to  the  House,  and  in 
1911  was  appointed  Minister  of  Trade  and 
Commerce  by  Premier  Borden.  King  Geoi^ 
in  1914  created  him  a  Knight  Commander  of 
the  Order  of  Saint  Michael  and  Saint  Geo^e. 
Sir  George  is  known  as  an  advocate  of  temper- 
ance, and  as  early  as  1895  supported  a  resolu- 
tion in  Parliament  for  the  extension  of  suffrage 
to  women.  He  is  also  a  strong  Imperialist, 
and  favors  preferential  tariffs  within  the  em- 

FOSTER,    Stkphen    Colunb     (1826-1864), 
composer  of  Mv  Old  Kentucky  Home,  prob- 


f- 

=t--~=i =r— =- 

-"- 

;^i;.,.kiK««i^i»-    1 

House  . 

ably  with  the  exception  of  Home,  Sweet  Home 
the  most  extensively-translated  song  in  the 
world.  Every  part  of  Europe  has  a  version  of 
it,  and  even  in  Asia  and  Africa  the  natives 
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have  sung  it  in  their  own  tongues.  Over 
400,000  copies  of  this  song  were  sold  five  years 
after  its  publication;  at  the  time  it  was  a 
record  never  before  equaled. 

Without  any  formal  training  in  music,  he 
composed  about  125  songs,  more  than  any 
other  man  ever  produced.  Nearly  a  fourth  of 
these  are  negro  melodies  and  the  remainder 
are  sentimental  ballads;  both  the  music  and 
words  of  all  of  them  were  of  his  own  composi- 
tion. It  was  generally  supposed  that  no  one 
not  bom  in  the  South  could  produce  negro 
melodies  such  as  were  composed  by  Foster, 
who  was  a  native  of  Pittsburgh,  Fa. 

Foster  was  of  a  retiring  nature  and  cared 
little  for  fame  and  money,  but  he  could  not 
escape  popularity.  It  is  said  that  for  The  Old 
Folkt  at  Home  (The  Suwanee  River)  be  re- 
ceived only  SfiOO;  his  publisher  netted  over 
$10,000  for  his  The  Louisiana  Belle  and  Old 
Uricle  Ned.  Other  songs  which  brought  him 
great  fame  are  Nelly  Bly,  Old  Dog  Tray, 
Way  Down  South  Where  de  Cotton,  Groim, 
Gentle  Arvnie,  Willie  We  Have  Missed  You 
and  Come  Where  My  Love  Lies  Dreaming. 
He  preferred  bis  sentimental  songs  to  his  plan- 
tation ditties,  but  it  is  for  the  latter  that  he 
will  be  most  gratefully  remembered. 

FOSTO'HIA,  Ohio,  a  city  in  Seneca  and 
Hancock  counties,  near  the  boundary  of  Wood 
County,  in  the  northwestern  part  of  the  state, 
thirty-five  miles  south  of  Toledo.  It  is  on  the 
Baltimore  &,  Ohio,  the  Hocking  Valley,  the 
Lake  Erie  &  Western  and  the  New  York, 
Chicago  k  Saint  Louis,  railroads.  The  city 
has  electric  interurban  service.  In  1910  the 
population  was  9,597;  in  1916  it  was  10,770,  by 
Federal  estimate.  The  area  of  the  city  exceeds 
two  and  one-half  square  miles. 

Fostoria  is  tn  an  agricultural  country  and 
near  lai^e  oil  fields.  It  has  glass  factories  and 
lime  kilns,  and  manufactures  glass  novelties, 
automobile  and  incandescent  lamps,  barrels, 
safes  and  machinery.  The  city  has  a  Carnegie 
Library  and  a  Y.  M.  C.  A.  building.  It  was 
founded  in  ISXt  and  became  a  city  in  1854. 
Its  growth  and  development  were  promoted 
by  Charles  Foster,  later  governor  of  Ohio  and 
Secretaiy  of  the  United  States  Treasury,  and 
it  was  named  in  honor  of  his  father,  the  firat 

FOnCADLT,  jooko',  Jban  Bixnakd  L^on 
(1819-1868),  a  French  physicist,  bom  in  Paris, 
whose  name  is  associated  with  a  pendulum  ex- 
periment employed  as  a  method  of  showing  the 
rotation  of  the  earth  on  its  axis. 


FODITDLraG  HOSPITALS  2 

Two  yeais  after  hia  appointment  (185S)  aa 
physical  assistant  in  the  Paris  observatory,  be 
invented  the  polariEing  prism  which  bears  his 
name,  and  later  he  completed  a  reflector  for 
the  great  telescope  at  Paris.  He  also  ie  cred- 
ited with  the  invention  of  the  gyroscope  and 
an  apparatus  for  the  better  application  of  elec- 
tric light,  and  he  made  many  important  dis- 
coveries in  optics  and  photography.  He  was 
the  fiiBt  to  discover  that  the  sun  may  be 
viewed  without  injury  to  the  eyesight  if  the 
object  glass  of  a  large  telescope  be  covered 
with  a  thin  film  of  silver.    See  Gtboscope. 

FOUHDLIIfG  HOS'PITALS,  institutions  for 
children  who  are  abandoned  by  their  parents 
because  of  poverty,  or  because  they  do  not 
wish  to  keep  them.  They  are  also  homes  for 
orphan  children.  In  America,  foundling  hos- 
pitals are  found  in  most  of  the  larger  cities, 
although  in  Massachusetts  they  have  been 
abolished  by  law.  Such  institutions  have  to 
be  protected  by  strict  laws  in  regard  to  the 
admission  ot  children,  or  they  would  be  Im- 
posed upon  by  people  guilty  of  illegal  prao 
tices.  In  the  main,  the  law  is  concerned  with 
the  abuse  which  may  attend  such  hospitals,  in 
connection  with  illegitimacy,  and  with  the  care 
given  to  helpless  infants  confided  to  them. 

The  death  rate  amoi^  the  children  at  these 
places  is  seventy-five  per  cent,  so  the  better 
institutioDS  try  to  have  the  mother  stay  and 
nurse  her  child,  unless  they  can  persuade  her 
not  to  abandon  it.  The  New  York  Foundling 
Asylum  has  adopted  the  plan  of  placii^  as 
many  children  as  possible  in  private  homes 
for  board.  Those  receiving  such  children  must 
care  for  them  according  to  the  rules  of  the 
institution. 

FOUND 'RY,  a  place  where  metal  castings 
are  made.  The  Latin  word  fondere  means  to 
pour,  and  lourtdino  is  literally  a  process  of 
pouring  molten  steel,  iron,  brass  or  bronie  into 
molds.  The  latter  are  usually  of  sand,  and 
their  design  requires  great  skill.  In  band  mold- 
ing a  box  called  a  fiask  is  filled  with  sand,  into 
which  is  then  pressed  a  pattern  of  wood  or 
metal  the  exact  shape  of  tbe  article  to  be 
manufactured,  but  slightly  larger  because  the 
metal  will  contract  in  cooling.  The  sand  is 
then  packed  tightly,  and  the  pattern  must 
taper  toward  the  bottom  or  it  will  be  impos- 
sible to  withdraw  it  without  spoiling  the  mold 
which  has  been  formed.  For  patterns  of  ir- 
regular form  molds  are  made  in  two  or  more 
parts.  For  a  boUow  casting  a  core  of  hardened 
sand  is  i-iispcnded  within  tbe  mold.    If  any  of 
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the  sand  falls  info  the  castii^  a  tond-hole  may 
result,  perhaps  rendering  it  useleaa. 

The  principles  of  machine  molding  are  es- 
sentially the  same  as  of  hand  molding,  but 
the  sand  is  packed  and  the  patterns  applied 
by  machinery,  with  resulting  increase  in  ac- 
curacy and  speed  for  some  varieties  of  work. 
For  further  information  relating  to  cast  iron 
and  cast  steel,  see  Ibon. 

FOnNTAIN,/oun'(m.  According  to  mythol- 
ogy, in  the  ages  long  ago  the  beautiful  wood- 
nymph,  Arethusa,  who  loved  to  go  hunting, 
returned  one  day  heated  from  tbe  chase  and 
went  to  bathe  in  the  river.    A  voice  from  tbe 


A  NATURAL  FOUNTAIN 
Except  for  the  opposing  forces  of  Btmoiiphertc 
pressure  and  the  attraction  of  gravitation,  a  foun- 
tain will  rise  as  tilgh  aa  Its  source. 

depths  of  the  stream  startled  her,  and  she  Bed. 
but  the  voice  followed,  saying,  "Why  flyeet 
thou,  Arethusa?  Alpheus  am  I,  the  god  of 
this  stream."  Faster  and  faster  she  ran,  but 
the  god  pursued  her,  so  Diana  changed  her 
into  a  lovely  fountain  to  save  her.  Tfaia 
ancient  myth  shows  how  the  Greeks  and  Ro- 
mans associated  the  gods  with  any  unusual 
thing  in  nature,  such  as  the  natural  fountain 
which  shoots  a  stream  of  water  from  the 
ground  and  drops  it  into  a  basin  formed  around 
it.  Just  such  a  fountain  is  that  of  Vauduse, 
in  Southern  France,  where  from  117,000  to 
350,000  gallons  of  water  shoot  every  minute 
into  a  circular  pool  surrounded  by  lofty  cli&. 
fVom  there  tbe  water  flows  oS  through  a  ravine 
to  form  twenty  brooks. 

The  operation  of  a  fountain  is  based  on  the 
following  principles:  The  flow  of  the  fountain 
is  caused  by  the  pressure  of  the  water  in  tbe 
pipe  or  crevice  connecting  tbe  opening,  throu^ 
which  tbe  jet  flows,  with  the  reservoir.  The 
higher  the  reservoir  is  above  this  opening,  the 
higher  will  be  the  flow  of  the  jet,  on  tbe 
principle  that  a  jet  of  water  will  extend  up- 
ward to  the  level  of  its  source.  This,  how- 
ever, will  not  hold  true  in  practice  because  of 
friction,  which  keeps  the  jet  a  little  lower  than 
the  source. 

Many  beautiful  artificial  fountains  hav«  be^ 
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made  by  forcing  water  up  through  pipea.  The 
Tyler-Davidson  fountain,  which  ia  considered 
one  of  the  finest  in  the  world  aa  well  as  a  mas- 
terpiece of  art,  is  located  in  Fountain  Square, 
Cincinnati,  and  was  presented  to  Iht  city  by 
Henry  Probasco.  after  being  cast  at  the  royal 
foundry,  Munich,  at  a  cost  of  1200,000.  Another 
beautiful  fountain  is  the  Spirit  of  the  Great 
Lakethy  LoradoTaft  (see  illustration  in  article 
on  Chicago),  which  is  located  at  the  south 
end  of  the  Art  Institute  in  Chicago.  The  five 
female  figures  represent  the  five  Great  Lakes 
of  North  America,  and  as  each  pours  the  water 
from  her  shell  it  falls  into  the  basin  below. 
Some  of  the  famous  fountains  of  recent  date 
have  been  constructed  for  great  expositions, 
such  as  tbe  FoTtntain  ol  the  Republic,  by 
Macmonnies,  at  the  World's  Columbian  Ex- 
position in  Chicago  in  1893;  the  foimtain  of 
Man,  Nature  and  Pragresi  at  the  Pan-Amer- 
ican Exposition  in  Buffalo  in  1901;  the  Cat- 
codes  at  the  Louisiana  Purchase  Exposition  at 
Saint  Louia  in  1904;  and  tbe  Fountain  ol  the 
Earth  by  Robert  Aitken  and  the  Fountain  of 
Energy  at  the  Panama-Pacific  Exposition  in 
1915. 

The  fountains  of  the  Greeks  and  Romans 
combiDed  ornament  and  utility,  for  they  sup- 
plied water  for  the  poor  who  could  not  afford 
to  have  it  brought  to  their  homes.  Many 
beautiful  ones  were  constructed  in  Italy, 
France  and  Spain.  The  most  famous  in  Europe 
are  the  Schono  Brunnen  at  Nuremberg,  Ger- 
many ;  the  Fontana  Maggiore  at  Perugia, 
Italy;  the  Fontaine  dea  Innocents  at  Paris, 
and  the  Alameda  Fountain  at  Malaga,  Spain. 

FOONTAIN  OF  YOUTH,  a  mythical  spring 
supposed  by  certain  old  tribes  of  Indians  in 
Central  America  and  the  West  Indies  to  exist 
in  a  northern  region  called  Bimini.  Its  waters 
were  believed  to  restore  youth  and  heal  sick- 
ness. This  legend  was  common  to  the  peoples 
of  many  lands.  The  Indians  made  expeditions 
to  Florida  and  tbe  Bahamas  in  search  of  this 
spring ;  and  early  in  the  sixteenth  century 
Ponce  de  Leon,  Narvaez,  De  Soto  and  others 
led  bands  of  explorers  into  the  interior  to  seek 
it.  A  spring  in  Saint  Augustine,  Florida,  which 
now  has  a  paved  courtyard  and  canopy,  is 
said  to  be  one  of  the  many  discovered  by 
Ponce  de  Leon  in  his  search  for  the  elusive 
youth-restoring  fountain. 

FOOR-O'CLOCE,  or  HAR7EL  OF  PERU, 
an  old-fashioned  South  American  plant,  so 
called  because  its  blossoms  open  late  in  the 
afternoon.    Four-o'clocks  send  forth  their  fra- 
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grance  to  tbe  night  motha  and  insects,  but 

close    in  the   morning, 

never  to  open  again,  for 

each  flower  blooms  but 

once.  This  plant  thrives 

almost  anywhere 

cultivated    in    gardens 

throughout    America, 

especially    as    a   bushy 

border  plant  or  be<^, 

growing  about  two  feet 

high.      If  tbe  lai^ 

dahlialike  roots  are  saved  and  planted  in  the 

spring,  strdnger  plants  will  grow  than'  if  seed 


Throughout  tbe  summer,  until  frosts  appear, 
these  plants  send  forth  a  succession  of  flowen, 
red,  pink,  yellow  or  white;  sometimes  there  are 
several  colors  on  one  branch.  Tbe  leaves  are 
attached  in  pairs,  are  heart-shaped  at  the  base, 
sharply-pointed  at  the  tip,  and  the  edges  are 
smooth.  The  flowers  are  funnel-shaped,  spread- 
ing into  five-notched  lobes  whose  edges  over- 
lap. Above  the  flower  opening  appear  five 
slender  stamens,  and  above  these  stretches  a 
slender  thread  ending  in  a  whit«  knob.  When 
the  flower  has  withered  it  will  be  seen  that 
at  the  end  of  this  thread  a  seed-pod  has 
grown,  in  which  rests  one  laige  seed. 

The  bare-headed,  dull-plumbed  {riar  bird 
of  Australia  is  called  four-o'clock,  in  imitation 
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FOTJBTH  OF  JULY.    See  iNDBraNDBKca  Day. 

FOWL,  foul,  a  word  derived  from  the  An- 
glo-Saxon jugol,  and  the  German  vagel,  mean- 
ing a  bird.  It  is  now  applied  generally  to  cer- 
tain land  and  water  birds  known  respectively 
as  wild-fowl  and  waterfowl,  but  more  particu- 
larly to  the  common  domestic  chicken.  There 
are  many  varieties  of  domestic  fowls,  but  all 
are  more  or  less  directly  descended  from  the 
wild  pheasant  (which  see).  Careful  breeding 
and  selection  have  modified  the  form  and 
coloring,  but  many  of  the  original  character- 
istics remain.  The  feet  and  beak  of  the  fowl 
are  similar  to  those  of  the  pheasant,  but  it 
grows  a  naked  fleshy  substance  called  a  comb 
instead  of  the  feathers  ornamenting  the  top 
of  the  pheasant's  head. 

The  fowl  has  been  domesticated  for  over 
2,000  years,  and  has  gradually  spread  from 
tbe  East  Indies,  China  and  the  Malay  Archi- 
pelago, of  which  countries  it  is  a  native,  to 
every  part  of  the  world.  Most  common  of  tbe 
varieties  is  poultry,  closely  followed  in  eco- 
nomic value  by  ducks  and  geese  (see  Poultbt; 
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Dcck;  also  the  leadii^  wild  game  birds,  all 
described  ,  under  their  titles) .  The  male 
chicken,  except  in  cases  of  pure  nhite  or  pure 
black  varieties,  is  always  more  brightly-colored 
than  the  female.  In  addition  to  this,  the  niale 
is  further  ornamented  by  two  lone  feathers  in 
the  tail,  which  fall  in  a  graceful  arch  and 
greatly  improve  his  appearance.  The  cock  is 
a  vainglorious  boaster;  tradition  hands  down 
the  story  that  he  is  filled  with  pride  because 
he  believes  bis  crow  causes  the  sun  to  rise. 
The  hen  is  more  modest  and  retiring,  only 
showing  pride  when  she  has  laid  an  egg  or 
hatched  a  brood  of  chickens. 

FOX,  one  of  the  most  cunning  of  the  beasts 
of  prey,  an  animal  related  to  doge,  wolves  and 
jackals.  Species  of  fox  are  found  wild  in  all 
countries  of  the  northern  hemisphere,  and 
breeding  of  foxes  ia  captivity,  for  future  use 


of  their  fur,  is  a  rapidly  growing,  paying  in- 
dustry. Silver-black  fox  fur,  with  its  rich 
brilliance  and  sheen,  has  been  considered  the 
choicest  and  most  valuable  since  the  use  of 
furs  began.  Realizing  the  gradual  decrease 
in  numbers  of  the  silver-black  fox  and  the 
constant  demand  for  its  fur,  a  man  in  Prince 
Edward  It^land  began  breeding  them  about  the 
year  1890.  The  industry  quickly  developed, 
and  it  has  been  growing  and  spreading  to  all 
parts  of  the  world.  As  yet  the  animals  are 
not  freely  killed  for  their  furs,  for  the  live 
animals,  sold  in  pairs  for  breeding  purposes, 
are  so  much  in  demand  that  some  are  worth 
as  much  as  $35,000,  the  prices  per  pair  ranging 
from  $4,000  upward.  One  pelt,  however,  easily 
brings  S1,000  while  the  supply  is  yet  limited. 
Pelts  of  the  blue  or  Arctic  fox  are  also  very 
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valuable,  and  fur-fanning  is  an  import&nt  in- 
dustiy  on  the  Aleutian  Islands.  Ordinary  prita 
of  the  plentiful  red  ioz  bring  from  S5  to  SS 
each.  Beautiful  silver-gray  pelta  of  the  grav 
}ox  sell  for  as  much  as  $50  each. 

Foxes  differ  in  size  from  their  relatives,  the 
wolves  and  jackals,  being  generally  smaller 
and  having  larger,  more  furry  and  triangular 
ears,  more  pointed  muules  and  straighter  jaws, 
longer  and  more  bushy  tails  and  longer  hair. 
All  foxes  live  in  holes  in  the  earth,  or  in  holes 
in  rocks  or  trees;  but  unlike  most  burrowing 
animals,  they  do  not  sleep  throughout  the 
winter.  They  prowl  about  at  night,  stealthily 
approaching  their  prey  of  woodchucks,  rabbits, 
ground  birds,  poultry,  etc.,  or  sometimes  larobe. 
which  they  capture  with  a  quick  rush.  When 
other  food  is  scarce,  however,  they  will  con- 
sume rats,  mice,  frogs,  worms,  beetles  or  even 
fruits.  Foxes  breed  in  early  spring  from  the 
first  year  and  sometimes  for  ten  yeara  there- 
after, producing  annually  from  three  to  seven 
young.  The  life  of  the  fox  is  from  fourteen 
to  sixteen  years.  The  eyes  of  the  young  do 
not  open  until  from  nineteen  days  to  a  month 
after  birth,  and  after  that  time,  for  about  two 
months,  both  parents  watch  them  and  protect 
them  carefully,  and  the  mother  fox  nurses 
them  for  six  months.  A  yelping  bark  is  the 
call  and  cry  of  the  fox.  The  scent  which 
hounds  of  the  huntsmen  follow  is  secreted  by 
a  gland  beneath  the  tail.  When  a  fox  is  cap- 
tured it  will  sometimes  pretend  it  is  dead, 
and  will  endure  the  roughest  treatment  without 
a  sign  of  life. 

In  addition  to  the  species  already  mentioned, 
all  of  which  are  natives  of  America,  there  are 
the  yellowish-gray  kit,  ttmjt,  or  burroteino  foi 
of  the  dry  plains  of  Western  America;  the 
small,  pretty  India  fox;  the  pale  desert  fox  of 
Arabia  and  Afghanistan;  and  the  red  fox  or 
Rej/nard,  of  Europe,  immortalized  in  numerous 
tales  and  fables,  and  through  England's  great- 
est of  sports,  the  interesting  and  exciting  fox 

FOX,  a  tribe  of  Indians  of  Algonquian  stock. 

Consult  Seloii"B  StoBrapky  of  a  Silver  Pox; 
Tresarthen'a  The  Ll/e  Story  of  a  Fox. 

FOX,  a  tribe  of  Indians  of  Algonquian  stock, 
called  in  their  own  kngaage  M eshkwakihuff,  or 
Red-EaHh  People.  Their  familiar  name.  Fox, 
was  given  them  by  the  French.  When  fint 
known  to  the  white  man  they  were  living  in 
Central  Wisconsin,  having  been  driven  there 
from  the  Lake  Superior  region  by  the  attacks 
of  the  Ojibwa.  In  order  to  protect  themselves 
from   this   tribe  and  from  the  French,  thay 
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united  with  the  Sac  Indians  about  1760,  and 
the  two  tribes  have  since  then  been  practically 
one.  They  are  scattered  over  Oklahoma,  Iowa, 
Kansas  and  Nebraska,  and  number  about  700. 
The  Fox  were  a  woodland  people,  living  in 
bark  houses  and  raising  com  and  vegetables. 
See  Sac. 

FOX,  Chables  Jambs  (1749-1808),  a  brilliant 
English  statesman  and  orator,  a  friend  of  the 
American  colonies  in  their  figfat  for  freedom. 
He  was  bom  at  Westminster,  educated  at 
Eton  and  Oxford,  and  in  1768  entered  Parlia- 
ment as  a  Tory.  He  was  junior  lord  of  the 
admiralty  and  treasury,  1770-1774,  during  Lord 
North's  ministry.  Later  he  joined  the  Whig 
party,  and  in  1762  was  foreign  secretary  under 
Lord  Rockwell.  He  supported  the  cause  of 
the  American  colonies  in  Parliament  during 
the  American  Revolution,  aad  because  of  this 
his  political  career  was  disturbed  by  the  en- 
mity of  King  George  III  and  by  the  bitter 
opposition  of  Pitt.  The  History  oj  Ihe  Reign 
oj  James  U,  although  incomplete,  is  the  most 
important  of  his  writings,  but  is  considered 
of  little  historic  or  literary  value. 

FOX,  Ggoroe  (1624-1691),  bom  at  Fenny- 
Dray  ton,  Leicestershire,  England,  was  the 
founder  of  the  Society  of  Friends,  or  Quakers, 
the  organization  of  which  was  completed  about 
1669.  At  the  age  of  twenty-one  he  believed 
himself  to  be  the  subject  of  divine  call,  and 
wandered  from  place  to  place  spreading  hie 
views  respecting  religious  reforms.  He  made 
missionary  journeys  through  Irelaad,  Scotland, 
the  West  Indies,  North  America  and  Holland, 
and  had  many  followers.  He  was  frequently 
imprisoned  for  his  public  denial  of  the  Scrip- 
tures as  the  source  of  divine  truth,  and  in  1655 
was  examined  on  such  charges  and  acquitted 
by  Cromwell.  His  followers  were  firat  called 
Quakers  because  he  had  exhorted  the  magis- 
trates "to  tremble  at  the  word  of  the  Lord." 
See  Quakers. 

FOX,  John  [Wiluam]  Jr.  (1863-  ), 
author  of  a  large  number  of  novels  dealing 
with  the  mountaineers  of  the  Southern  United 
Slates,  was  bom  in  Kentucky  and  was  grad- 
uated from  Harvard  University  in  1883.  Prin- 
cipal among  his  works  is  The  Trad  of  the 
Lonesome  Pine,  which  was  dramatised  and 
successfully  produced  for  a  number  of  years. 
Other  romances  include  The  Little  Shepherd 
oj  Kingdom  Come,  The  Heart  of  the  Hills,  A 
Mountain  Europa  and  Follomng  the  Sun  Flag, 
the  latter  being  an  account  of  his  experiences 
in  the  BussoJapanese  War.    In  IQOS  Mr.  Fox 
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married  Fritzi  Scheff,  an  actress,  who  divorced 
him  several  years  later. 

FOXGLOVE,  a  flowering  plant,  beautiful 
along  walks  and  in  shmbberies.  It  is  a  native 
of  Europe,  but  is  now  common  in  America, 
thriving  in  light,  rich  soil,  which  must  be  par- 
tially shaded.  The  leaves  are  lo:%,  oval,  rough 
and  downy.  The  flowers  are  drooping  tubes 
of  lilac,  rose,  yellow  or  white,  closely  clustered 
on  a  spike,  and  all  turning  to  one  side.  Digi- 
talit  is  its  Latin  name,  meaning  finger;  the 
thimble  shape  of  the  flowers  no  doubt  sug- 
gested the  name. 

fVom  the  leaves  and  stems  of  the  stately 
foxglove  is  prepared  the  drag  digitalia,  a  bitter 
substance  which  is  used  to  stimulate  heart 
action;  in  large  doses,  however,  it  may  prove 
fatsJ.    See  Medione  and  Drugs. 

FOXHOUND,  a  strong,  speedy  hound,  re- 
markable for  its  keen  scent  and  endurance. 
It  is  descended  from  the  bloodhound,  the 
principal  characteristics  of  that  animal  being 
considerably  changed  by  careful  selection  and 
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breeding.  To  the  strength  of  the  bloodhound 
has  been  added  some  of  the  fleetness  of  the 
staghound.  The  foxhound  is  largely  white, 
with  patches  of  black  or  tan;  it  has  short 
coarse  hair,  large  ears  and  straight,  sturdy  legs. 
The  usual  height  is  from  twenty  to  twenty- 
two  inches.  This  dog  is  veiy  intelligent  and 
is  easily  trained,  and  is  reliable  in  following 
the  scent  of  foxes.  The  well-bred,  highly 
trained  foxhounds  in  English  hunting  packs 
are  the  result  of  generations  of  attention  and 

FOXTAIL  GRASS,  a  valuable  fodder  grass 
found  in  all  temperate  countries,  which  bears 
flower  clusters  in  shape  remotely  like  a  fox's 
tail.  The  meadoa  foxtail  gross,  with  its  silvery 
hairs,  is  very  hardy  and  one  of  the  best  pasture 
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gnnet  introduced  into  America  from  Europe. 

The  mourUain  epectes, 

found  in  the  rich  soil 

Edong    stresma    in    the 

Rocky  Mountains, 

yielda  a  large  amount 

of  excellent  hay  and  is 

proving     valuable     for 

cultivation  in  the  New 

England    and   north 

Middle  States.     A  few 

other   species    are    dry 

and    harsh    and    some- 

timei    troublesome    as 

Foxtail  millets,  which 
are  closely  related  to 
the  grasses,  found  in  all 
the  warmer  and  tem- 
perate regions,  are  very 
valuable  for  forage,  and 
some  species  as  food 
for  man.     See  Miu£t. 

FOX  TBB'RISR,  a 
haired  dog,  probably  the  most  popular  of  all 
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Bmall,    lively,    short- 


terriers.  It  is  a  very  quick,  intelligent  and 
tireless  animal,  and  is  of  the  species  most 
frequently  si  ' 

formerly  em- 
ployed to  drive 
foxes  from  their 
holes  for  hunters, 
and  this  accotmts 
for  its  name ;  but 
it  is  now  chiefly 
kept  as  a  pet.  In 
color  it  is  usually 
white,  with  black 
and  tan  markings 

bred  the  head  should  be  flat  and  rather  i 
row,  with  strong  jaws,  small  eyes,  small 
V-ahaped  ears  carried  close  to  the  head,  and 
nose  black  and  tapering.  The  legs  should  be 
straight  and  strong.  Carried  gaily  is  a  high- 
set  tail,  which  is  usually  docked.  Some  foi 
terriers  have  smooth  coats,  but  others  have 
hair  hard  and  wiiy.  The  average  weight  of 
one  of  these  animals  is  twenty  pounds,  and  its 
length  of  life  ia  about  fifteen  years.  It  is  a 
very  affectionate  animal. 
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n  the  head.    In  a  thorougb- 


,  .RACTIONS,  Common.  A  fraction  is  one 
or  more  of  the  equal  parts  into  which  a  unit 
is  divided.  There  are  two  general  classes  of 
fractions,  common  and  decimal  fractions.  The 
former  are  written  with  one  number  above  a 
dividing  line  and  one  number  below.  (For 
the  discussion  of  decimal  fractions  see  the 
article  Deom-il  Pkactionb.)  Let  Fig.  1  (be- 
low) represent  a  piece  of  cardboard  16  inches 
longandS  y^ 

Each  of  the  di- 
visions marked  Vt 
represents  one 
the  four  c  q  « 
parts   of   the 
tire  piece.     The  portions  designated  as  Vi  are 
each  equal  to  two  of  these  parts;  that  is,  each 
is  one-half  of  the  entire  piece. 
Five  boys  in  a  manual  training  shop  have  a 
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vt-ctariKiilar  piece  of  leather  which  is  to  be 
divided  equally  among  them  for  their  woik 
(see  Pig.  2).  Each  boy  takes  one-fifth  of  the 
piece.  He  knows  that  this  portion  is  his  share 
because  he  sees  that  each  boy  can  take  a  piece 
the  same  else  as  his.     The  boys  must  hare 

which    they 
divide    the    piece    - 


PIQ.  2 

such  as  the  inch.  Having  decided  on  thii 
standard,  they  may  measure  the  Icng^th  of  the 
piece  and  find  it  20  inches,  while  the  width  a 
the  same  throughout.  In  the  drawing  an 
shown  the  divisions. 
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FIG.  3 


Two  boys  use  two-fifths;  three  boys  use 
three-fifths;  four  boys  use  four-fifths  of  the 
piece.  All  the  boys  use  five-fifths  of  the  piece, 
or  all  of  it.  If  only  three  boys  take  their  parts 
there  will  be  left  two-fifths  of  the  piece.  If 
four  boys  take  their  parts  only  one-fifth  of 
the  piece  is  left. 

John  and  Eric  have  a  dollar  which  they  are 
to  divide  equally  between  them.  They  may 
use  as  their  measure  one  dime,  one  quarter, 
one  penny  or  one-half  dollar.  ^ 

(1)  If  they  change  the  dollar  for  dimes,  they 
have  10  dimes,  and  each  one  takes  5  dimes, 
or  five-tenths  of  the  dollar  (see  Fig.  3). 

(2)  If  they  change  the  dollar  for  quarters,^ 
each  one  takes  two  quarters  and  has  two- 
fourths  of  the  dollar  (see  Fig.  4). 


One    \  f  One 
LQuarteiy  vQuarter/ 


One   \  (  One 
IQuarter/  VQuarter 


FIG.  4 

(3)  If  they  change  their  dollar  for  pennies, 
each  one  takes  50  pennies,  and  has  fifty-hun- 
dredths  of  the  dollar.  But  in  each  case,  each 
boy  has  one-half  of  the  dollar  because  there 
arc  two  boys  who  receive  equal  parts  of  the 
dollar. 

So  we  see  here  that  five-tenths,  two-fourths, 
fifty-hundredths  and  one-half  of  a  dollar  are 
all  of  the  same  value. 

The  fractions  named  above  are  written  thus: 
%o,  %,  5%oo,  Vi.  We  see  that  $%o=S^;  that 
$%=$!4;  that  $5%oo=$%;  that  $59ioo=$%o; 
that  $59400=$%. 

Common  fractions  are  written  as  above; 
the  number  below  the  line  tells  the  number  of 
parts  into  which  the  whole  is  divided,  and  the 
number  above  the  line  tells  how  many  of  these 
parts  we  are  considering,  or  are  working  with. 
The  number  below,  which  is  called  the  de- 
nominator, shows  the  unit  of  measure,  while 
the  number  above  the  line,  called  the  numer- 
ator, shows  how  many  such  imits  of  measure 
we  are  considering.  For  example,  %  foot  means 
that  V\  foot  is  used  as  a  unit  of  measure,  and 
the  whole  length  measured  contains  three  of 
the  measuring  units.    Fig.  5  shows  the  measur- 


ing unit,  the  whole  length  undivided,  and  the 
whole  length  measured. 


>4ft.        ^ft       y^ft 


FIG.  5 

The  denominator  and  numerator  together  are 
called  the  terms  of  a  fraction. 

Reduction  of  Fractions  to  Higher  and  Lower 
Terms.  The  process  of  reducing  fractions  to 
higher  or  lower  terms,  without  changing  the 
value,  enters  into  numerous  practical  problems. 

(1)  From  Fig. 
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6  (upper  dia- 
gram) we  see  that 

%=%;    %=y4; 

(2)  From  Fig. 
6  (middle  dia- 
gram) we  see  that 

(3)  From  Fig. 
6  (lower  dia- 
gram) we  see  that 

%=%i;  %=%4; 
y4=%4;  %=%; 
!%*=%;  i%4  = 
%;  %4=%;  2^4 

=%. 

(4)  In  general, 
we  see  that  two 
fractions  of  dif- 
ferent form  may 
have   the   same   value. 

(a)  Divide  a  yard  into  three  equal  parts; 
one  part  is  ^  of  a  yard,  or  12  inches. 

(b)  Divide  a  yard  into  six  equal  parts;  one 
part  is  %  of  a  yard. 

%  yard  is  only  %  as  long  as  the  %  yard  ob- 
tained (a)  by  dividing  the  yard  into  three 
equal  parts;  to  obtain  a  part  12  inches  in 
length,  we  must  use  as  a  measure  two  %  yard, 
or  %  yard.  It  foUows  then  that  %  yard  equals 
%  yard. 

As  the  denominator  grows  larger,  the  unit 
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part  grows  smaller,  and  the  number  of  parts 
considered  or  used  (shown  by  the  numerator) 
miist  grow  greater  when  we  desire  to  keep  the 
value  of  the  fraction  fixed.  Thus  %  yard  shows 
that  ]i  yard  is  the  unit  of  measure  in  use, 
and  that  two  such  units  are  under  consider- 
ation in  the  form  %  yard.  Let  the  unit  of 
measure  be  changed  to  %  yard,  and  four  such 
units  must  be  used  to  keep  the  value  %  yard. 
Let  the  unit  of  measure  be  changed  again  to 
W2  yard,  and  eight  such  units  must  be  used 
to  keep  the  value  %  yard.  %  yd.=%  yd.= 
%2  yd. 

These  facts  may  be  summarized  thus:     Multi- 
ply both  tcrm8  of  a  fraction  by  the  same  number 
and  the  value  of  the  fraction  remains  the  same,  as, 
2X2 
3X2~^' 

Divide  both  terms  of  a  fraction  by  the  same 
number  and  the  value  of  the  fraction  remains  the 

same,  as,  J2I4  =^- 

Divide  both  terms  of  a  fraction  by  the  same 
number;  repeat  this  with  the  resulting  fraction 
until  the  terms  have  no  common  factor;  then  the 
fraction  is  in  its  lowest  terms;  or,  divide  both 
terms  of  the  fraction  by  their  greatest  oominon 
factor;  then  the  fraction  is  in  its  lowest  terms; 
for  example, 

^■^^-(u;      A-^^-i/.        11^24_j- 
96-f.4-^^'   24-^6~'*•  ^^  96-^24~^* 
(See  Fig.  7.) 
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Problems.  Reduce  the  following  fractions 
to  lowest   terms:      i%5,   ^%o,   3%8,   %i,    ^%7, 

1%4.    ^VeO.    %6,    2%9,    1%5,    49^05,    1^%>0,    15%00, 

7^890,  2«y657,  37%i8i,  siiy^jjg^.  To  find  the 
common  divisors  of  numerator  and  denomina- 
tor, in  difi&cult  cases,  refer  to  Divisibility  of 
Numbers  ;  then  study  article  in  this  connection. 

Reduce  the  following  fractions  to  higher 
terms:  %,  %,  %,  %,  %. 

Reduce  the  following  fractions  to  36ths:    %, 

y4,  %,  %,  ^8,  %. 

Reduce  the  following  fractions  to  42nds:   ^, 

%,  %,  %,  M4,  %,  %,  %,  %4,  %  %1. 

Addition.  (1)  James  has  a  pound  of  candy; 
he  gives  Alice  ^  of  it;  his  mother  %  of  it, 
and  eats  ^  of  it  himself,  (a)  What  part  of  a 
lb.  has  he  given  away?  (b)  What  part  of  a  lb. 
is  gone? 

la)  %  lb.H-%  Ib.=%  Ib.=^4  lb. 
||J%  lb.  +  %  lb.  +  %  lb.=%  lb.;  or. 
^*^  lb.+%lb.=Hlb. 


(2)  Add  1%  and  S%. 

(3)  A  child  gains  %  lb.  in  weight  one  week 
and  %  lb.  the  next  week.  What  has  he  gained 
in  aU? 

%  Ib.+%  lb.=%  lb.=%  lb. 

(4)  On  your  ruler  find  the  sum  of  %  m.,  % 
in.  and  %  in. 

%  ln.H-%  in.+7y^  ln.  =  i%  in. 

(5)  Add  the  following  fractions;  do  not  re- 
duce the  answers: 

(a)  %+%-f%+V6-f%=2^ 

(b)  ^4-%-(-%-f-ii^+%=2%. 

(C)    7^4H-%4-f  l^  +  l%4  +  2%4  =  5%4. 

(6)  Add  the  following  fractions;  reduce  the 
answers: 

(a)  ^  +  Vr-\-^-^^+^=2y^=Z. 

(b)  %  +  %+%=i%=7^=2VS. 

(c)  %o-f%o  +  iMo  =  39io  =  3. 

A  whole  number,  as  3,  is  a  more  convenient 
form  to  think  of,  and  to  realize  the  value  of,  than 
such  a  fraction  as  »94o.  and  it  is  customary  to 
change  such  fractions  (those  whose  value  is  one 
or  more  than  one)  to  whole  or  mixed  numbers ; 
as.  %=1V4,  %=3,  2%=3U». 

(7)  Henry, 
Mary  and  Alice 
put  their  money 
together  to  buy 
a  record  for  a 
victrola.  Henry 
gave  %  of  the 
money  and  Mary 
%  of  it.  (a) 
What  part  did 
they  together 
give? 
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FIG.  8 


%  of  money  4-%  of  money =%  of  money, 
(b)  What  part  did  Alice  give? 
Alice  gave  t4— %  or  ^. 
%+%  +  %=y4.    (See  Fig.  8.) 
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FIG.  9 

(8)  Add  %  and  Ve. 

%+%=%+%=%.     (See  Fig.   9.) 

(9)  Add  $%  and  IMq. 

2  dimes  +  l  dime=|%o+IWo=$94o. 

(10)  Add  %  and  %. 
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Unit  of  Measure.    $%  is  3  (one-fifth  of  a 
dollar) ;  read,  3  times  one-fifth  of  a  dollar; 

%2  ft.  is  7  (one-twelfth  of  a  foot) ; 

%  yd.  is  2  (one-third  of  a  yard) ; 

%  bu.  is  3  (one-fourth  of  a  bushel) ; 

%  lb.  is  7  (one-eighth  of  a  pound). 
In  the  above,  |%,  ^2  ft.,  %  yd.,  %  bu.  and 
%  lb.  are  each  the  unit  of  measure,  while  3,  7, 
2,  3,  and  7,  the  numerators,  designate  how 
many  units  of  measure  there  are  in  the  fraction 
under  consideration.  The  unit  of  measure  is 
called  also  the  jractional  unit. 

Note  the  unit  of  measure,  or  fractional  unit, 
in  the  following  fractions: 


Fractions 
%lb. 
%yd. 
%lb. 

iyi2  T. 

%ml. 
%A. 


Unit  of  measure 
%lb. 

%yd. 

%lb. 
H2T. 
%A. 


Fractions  that  have  the  same  unit  of  measure 
are  added  very  readily,  as,  %  in.-f%  in.=%  in.; 
%  mi.-f%  mi.=%  mi.  Fractions  which  have 
not  the  same  unit  of  measure  must  be  changed, 
and  expressed  in  terms  of  a  common  unit  be- 
fore they  can  be  added,  as,  $%+$%=$%+$%= 

This  is  sometimes  stated  as  follows:  Frac- 
tions of  different  denominations  must  be  re- 
duced to  the  same  denomination,  or  to  a 
common  denominator,  before  they  can  be 
added.  In  many  cases  we  can  see  readily  what 
this  new  denominator  must  be,  as  in  adding 
%  and  %,  %  and  ^  and  W,  %  and  %,  Ve  and  % 
and  so  on.  Often  we  cannot  see  readily  what 
this  new  denominator  must  be,  but  from  what 
we  have  done  above,  in  reducing  fractions,  we 
see  that  it  must  be  a  number  which  is  divisible 
by  each  of  the  denominators  of  the  fractions 
to  be  added.  It  is  called  a  multiple  of  the 
denominators.  (For  further  discussion  of  mul- 
tiple, refer  to  Least  Common  Multiple  and 
study  carefully  in  connection  with  this  sub- 
ject.) 

In  adding  fractions  we  may  use  any  common 
denominator,  but  it  is  desirable  to  use  the 
smallest  number  that  will  serve  the  purpose; 
this  is  called  the  least  common  denominator; 
for  example, 

(a)  %4  +  %  +  %  =  12%76  +  50%7e  +  88%76  =  l<»%7e 

(b)  %4  +  %  +  %  =  l%2  +  «^2  +  *9^2  =  129^2 
(C)    %4  +  %  +  %  =  %4  +  2%4  +  l%4  =  *%4  =  % 

100%76  =  <%4  =  % 

In  (a)  and  (b)  the  common  denominator? 


are  larger  than  in  (c),  where  the  least  common 
denominator  is  used.  We  see  that  (c)  is  the 
simplest  solution. 

Add  ^,  %,  %.  The  least  common  denom- 
inator is  120. 

I=129i20 

%=%Ofl29i2o  =  l%20 
%=Vfeofl2%20  =  2ti20 
%=3X2t420  =  T%20 
%  =  %Ofl29i20  =  29i20 

%  +  %  +  %  =  l%20  +  T%20  +  109i20  =  l«%20 

We  may  also  look  at  the  reduction  in  this 
way:  By  what  number  must  both  terms  of  % 
be  multiplied  so  that  it  will  be  expressed  in 
120ths?  By  what  number  must  both  terms  of 
%  be  multiplied,  and  so  on,  as  seen  below: 


%="/l20 
%  =  "/l20 
%  =  "/l20 


1X15 
8X16 
3X24 
5X24 
5X20 
6X20 


'%20 
^0%20 


8  must  be  multiplied  by  15  to  produce  120,  and 
so  both  terms  of  the  fraction  must  be  multi- 
plied by  15  to  reduce  it  to  120ths.    The  same 
analysis  holds  for  %  and  %. 
Add  2%3,  7^2,  %6. 

(a)  Find  the  least  common  denominator,  which 
is  the  least  common  multiple  of  63,  72  and  36,  or 
504. 

(b)  20X  8=16%^ 

63  X  8       ^^^ 

_7X  7_  ^^, 

72X  7—    ^'^ 

-5X14  = 

36X14         ^^^ 

27%04  =  8%e 

Mixed  Numbers.  Dan  has  S6  in  his  bank, 
and  $.75  in  his  pocket.  He  has  altogether 
S6.75  or  $694-  John  measured  his  father.  He 
found  him  to  be  5  feet  and  9  inches  tall.  He 
is  5%  feet  tall.  $694  and  5%  feet,  and  all 
such  numbers  made  up  of  a  whole  number  and 
a  fraction,  are  called  mixed  numbers  (see  Fig. 
10).  , 

Addition    of  f-r^ ■ -^ 

Mixed  Numbers. 
Sarah  has  4%  yd. 
of  ribbon  in  one 
piece  and  6%  yd. 


>^ 


5  ^  sq.yd    • 
FIG.  10 

in  another.    How  much  has  she  in  all? 

4%  yd.  +  6%  yd.  =  4%  yd.  +  6t6  yd.=10%  yd. 
Add  7%.  9%,  16%. 

7%=   72%o 

9%=   92%o 
16%=164%o 


328%o=332%o 


^ljj^ljg_l 


FRACTIOnS  22 

To  add  mixed  numbBrt,  find  the  awn  of  th« 
whole  numbera;  yind  ths  ram  of  the  fraotiona,  and 
ctfnbine  the  re«ul(».  Antvert  in  addilion  of  frac- 
tlima  and  of  mixed  numhera  ahould  be  reduced  to 
th«ir  aimpleat  forma. 

Subtraction  of  Fiactiona.  (1)  Jane  has  % 
of  a  yard  of  flowered  ribbon.  She  cut  off  % 
of  a  yard  for  her  doll's  skirt ;  %  of  a  yard  for 
her  jacket,  and  made  a  pretty  hand-bag  out 
of  what  was  left,  (a)  How  much  did  she  have 
left  aft£r  the  akirt  was  cut  off?  (b)  How  much 
did  she  have  for  the  hand-bag? 

<a)   %  yd.  -  %  ^ ^^iJL. 

yd.=Hyd.=14y(!. 

(b)  tt  yd.  -  H  __^ __ 

ya.=Hyd.=W  yd.         *«yd       t*  yd.    *«  yd 
(See  Fig.  11.)  pj^3  j^ 

(2)  Subtract  (a)  H  from  %;  (b)  %  from  %; 
(c)  %  from  %;  (d)  %  from  %;  (e)  %  from  %. 

(a)  «-«=% 

(b)  «-H=» 

(c)  %-%=% 

(d)  %-%=% 

(e)  %-%=% 

(3)  Mr.  Stevens  owned  3%4  of  a  section  of 
land;  he  sold  to  Mr.  Miles  i%t  of  a  section. 

(a)  What    part    of    a    section    had    be    left? 

(b)  How  much  more  land  had  Mr.  Miles,  then, 
than  Mr.  Stevens? 

(a)  »%4Bectlan-i%i8ectton-l%i  section 
(b>  i%i9ectlon  — i%taectlon::^  ^  Hecllon.   {3ee 
Pig.  12.) 


li.Q:L 

■ 

" 

' 

J 
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(4)  A  train  ran  %  of  a  mile  the  first  minute, 
%  of  a  mile  the  eecond.    What  v 
of  speed  the  second  minute? 

Wml.-%  ml.=%  ml.-%  ml.  =  %  ml. 

(5)  How  much 
heavier  is  %  of  a 
rectangular  cake 
of  candy  than  % 
of  it,  the  whole 
weighing  one 
pound? 
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It  lb.=ft*  lb. 

(6)  ^i-%=n. 

(7)  %-%=n. 

(8)  i4-W=n. 

Mi-\i=Vu-'Ht=^.    (SteFlK.  H 

(9)  A  woman 
buys  %  of  a 
pound  of  round 
steak.  The  bone 
weighs  Me  of  a 
pound .  How 
much  meat  has  piQ  n 
she? 

^  lb.-K«  ib.=>«e  lb.-«6  ib.^'Mo  lb. 
CIO)  TA9-%=n 

H« -««=««■ 
(in  %-Me=n 

(12)  9io-W=» 

««-Hs=M». 

<1)  When  fractione  have  the  aame  unit  of 
meaaure  subtract  the  numerator  of  Ihe  aubtra- 
hend  from  that  of  the  mfnuend,  aa  In  the  flrat  ael 
of  problem*  ii<ven  above. 

(2)  When  fracUona  have  not  the  aame  unit  of 
measure  expres*  them  <n  lerma  of  the  aame  un4( 
or  ftt  lerma  of  (heir  letuf  common  denominator 
and  mbtroot  aa  in  1. 

Addition  and  Subtraction  of  Unit  Practioiu. 
A  fraction  whose  numerator  is  1  ia  called  a 
unit  Iraction,  as,  M,  %. 

W  +  W  =  ^  =  'As 

The  sum  of  two  unit  fracliona  <i 

denomfnalors   over   the   product   • 
natora. 


_3  +  S_ 
~6x3~ 
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The  difference  hettoeen  two  unit  fraotiona  i8  the 
difference  between  the  denominators  over  the 
product  of  the  denominators.         * 

Subtraction  of  Mixed  Numbers.  (1)  From  a 
bucket  of  candy  weighing  lO^^ie  lbs.,  a  box 
weighing  7^a  lbs.  was  filled;  how  much  candy 
was  left  in  the  bucket? 

19^i'8  lb.-7%e  lb.  =  12iV4e  lb. 

(2)  From  5%6  subtract  3t4e. 

(3)  From  12%  subtract  9%. 

(4)  From  9%  subtract  4%. 

When  the  fraction  in  the  si^btrahend  is  larger 
than  that  in  the  minuend,  there  is  another  step 
in  the  process,  as  shown  below. 

(1)  28i,S-l2%=n 

28i,^  =  28.>i5  =  27+  (l«%5-f%6)  =272%5 
12%=12%6=  12  %5 

151H6 
We  cannot  take  %«  out  of  %5,  so  we  take  1  out 
of  28  and  reduce  It  to  i^b  and  combine  this  with 
the  do :  then  we  have  27''i%5.    From  this  we  sub- 
tract 12%5. 

(2)  From  a  fruit  cake  weighing  3%  pounds, 
a  baker  cut  1%  pounds.  How  much  had  he 
left? 

3%lb.-ia41b.  =  liVi2lb. 

3%r=3«H2=2+(l%2  +  %2)=229i2 
1%=1%2=  1  %2 

llVi2 

There  is  another  method  which  is  of  suflficient 
interest  to  give  it  a  place  here,  although  it  is 
not  used  generally.    For  example: 

3    % 
-1    ^ 
i  +  14-f%=liVi2 
Take  1  out  of  3.  leaving  2.     Subtract  the  whole 
numbers  and  have  1  ;  subtract  %  from  the  1  we 
took  from  3  and  have  1,4.    We  .still  liave  %  in  the 
minuend,  and  the  answer  Is  14-^+%=l*%2. 

Use  this  method  with  the  following: 


61^ 

li,«  +  V6=l%6 


19% 
3V?+%=3i.M5 


Problems.  1.  What  is  the  distance  around 
a  room  14%  feet  long  and  12%  feet  wide? 
How  much  longer  is  it  than  it  is  wide? 

2.  The  ice  froze  %  inch  one  night,  %  inch  the 
next  night,  and  %  inch  the  next  night.  How 
thick  was  the  ice? 

3.  A  farmer  sent  to  town  3  loads  of  hay. 
One  weighed  1%  tons,  another  1%  tons  and  the 
other  1%  tons.  How  many  tons  did  he  send 
in  all? 


4.  Which  load  was  the  heaviest,  and  how 
much  heavier  than  each  of  the  others  was  it? 

5.  A  boy  buys  papers  at  l%4  each,  and  sells 
them  at  24  each.  How  much  does  he  make  on 
25  papers? 

Multiplication  of  Fractions.  The  first  process 
is  the  multiplication  of  a  fraction  by  a  whole 
number. 

( 1 )  A  newsboy  makes  %#  on  each  paper  he  sells. 
He  sells  12  papers  in  ^  hour.  He  makes  12  X%#  or 
2%^.  One  evening  he  sold  60  papers.  He  made 
60 X%^  or  129^  or   24^. 

(2)  A  schoolrstore  dealer  bou^rht  1  dozen  pen- 
cils at  %^  for  each  pencil.  He  spent  12x%#  or 
8%^  or  IW' 

(3)  8X%=?^=1%=8% 

(4)  9xt^=?^=»9^=5% 

1 

(5)  6x9i2=^=%=2H 


(6)   24X%=^^=20 


(7)  27X56=^^^^  =  12 

1 

Cancel  when  possible  to  shorten  the  work. 
Reduce  answers  to  whole  or  mixed  numbers. 

9 

(8)  %of  27  =  ^^^=18 


(9)  %of  40='^^5=S5 

1 

(10)  %of  16  =  ^^|H=8%=:io% 

Taking  a  fractional  part  of  a  number,  as 
%  of  27,  is  called  multiplication  of  a  whole 
number  by  a  fraction.  But  this  is  the  same 
as  multiplication  of  a  fraction  by  a  whole 
number,  and  the  processes  are  the  same  as 
shown  above. 

The  next  step 
is  multiplication 
of  a  fraction  by  a 
fraction,  as  %  of 
%.  This  process 
is    illustrated    in 

Fig-  IS-  FIG.  15 

(a)  i4ofV6=^ 

(b)  %of%=%o 

(c)  %of%=%o 

(d)  %0f%=%0 


J/«of>i«j^ 

yb 

vt 

l/^of>S-^t 

'/% 

yt 

Study  Fig.  16.    Note  that  each  of  the  snutll 
diviaioDB  is  equal  to  the  product  of  Vi  ^y  H- 


•Ao 

1^0 

'AO 

(/5o 

v>a 

>Ao 

^u 

^0 

>,c 

^0 

Wo 

1^0 

•Ai, 

t*i> 

t^s 

^0 

m 

-" 

y^. 

(4)  How  many  square  yards  in  a  floor  6% 
yards  ]oag  am}  6!^  yards  wide?    (See  Fig.  IS.) 




5 

^0. 



_«>:« 

/ 

■^ya 

} 

3, 

6 

XI  = 

30 

;; 

I 

"* 

{ 

* 



PIQ.  16 

1       1 

1    a 

1         1 

Cancel  when  possible,  as  above. 
Then  follows   the   multiplication   of   mixed 
numbere. 

(1)  A  farmer  sells  milk  at  81^  cents  a  quart. 
He  sells  9  quarts  one  day.  What  are  his  re- 
ceipts? 

He  receives  for  hia  mflk  9X8VM  or  75*,  (3X8) 
+  (9XVS)  =  72  +  3  =  7B. 

(2)  What  will  13  feet  of  hose  coet  at  iSHt 
per  foot? 

Cost=isxiew=2isW 


Arealnsq.  yd.=  (Sx5)  +  (SXW)  +  (5> 
Arcalnaq.  yd.  =  S0  +  S  +  3iA  +  !,&-38% 

The  full  process  is  shown  below: 


20S3f&=SlG;« 

(3)  What  is  the  area  of  a  ]]ower-bed  5  feet 
long  and  3%  feet  wide?    (See  Fig.  17.) 


Isqft 

r 

5X 

3  = 

IS 

Msqfl 

5 

X« 

JK. 

m 

FIG.  IT 

Length  =  B  ft. 
Width  =  3^  ft. 
Areainsq.  ft.  — Bxiyi  =  18?i 

Construct  other  diagrams  similar  to  the  one 
diown  in  Fig.  1",  showing  the  methoda  of  solu- 
tion of  the  following  problems; 
3X4W 
7X«% 


A  mixed  number  is  multiplied  by  a  mixed 
number  in  another  way,  namely,  by  rcdticing 
both  mixed  numbers  to  jraclions,  and  muUipiit- 

ijnj;  for  example,  8%X4^=^X%=:is%=37%. 

DMslon  of  &  Fraction  by  a  Whole  Numbtf . 

(1)  %  of  an  acre  of  land  is  to  be  planted  in 
lettuce,  onions  and  radishes,  giving  to  the 
vegetables  equal  spaces.  What  amount  of  land 
ia  planted  in  each? 

Hof  K  A.=W  A..  orKA.  -;-3  =  W  A. 

(2)  A  man  gives  his  wife  ^  of  his  fortune, 
and  divides  the  rest  equally  between  his  two 
sons.  What  part  of  the  fortune  does  each  son 
receive? 

W  of  »Hb=H«.  or  ilie^7  =  «e 

Wof«=«4;  'Aot^='h^ 

W-M  =  Mt;  W-T-Z=«4 


W     VI     n 

n 

F^ 

•• 

FIG.  IB 

'Aot^i=^.  (Fig.  I 

SeethatlSorw  =  M<-   (Flff. 

.0.) 
9.6.) 

ttotw^m 

H'>(W=W4 

liot^i^ 

To  divide  a  fraetlOH  by  a  whole  «um69r  (O 
divide  the  numerator  bv  tlie  integer;  ae,Vi-i- 3 =ii: 
or  (!)  Multiply  the  denominator  hu  the  integer; 
aa,  'K->I  =  W».  We  use  the  (Irat  method  when  the 
numer;ilor  1«  divisible  by  the  integer,  but  either 
method  may  be  used  with  any  traction  ;  for  ex- 
ample, M-rZ  =  H  ot  V:  =  nt=¥r:  «-^2=?^,  which 


(3)  10%-J-S=n. 

H»i+B=!H.    (Fig.  at.) 


16_ 

r1 

nj 

i 

£ 

<r 

"T 

FVom  the  above  problemB  the  following  rule 
m&y  be  deduced: 

To  divide  a  niteeil  number  by  an  integer,  tnhen 
the  integer  of  the  mixed  number  la  divMble  611 
(he  divisor,  divide  It,  and  then  dluUe  the  /rae- 
tlonal  part  of  the  mixed  number  by  the  divisor, 
and  combine  (he  (100  antteere. 


It  is  simple  in  both  cases  to  look  upon  the 
problem  as  finding  a.  rroctiona]  part  of  a  frao- 

%+2  =  Wof%=% 

Dlviaion  of  a  Hized  Nnmliei  by  ■  Whole 
Number.  (1)  A  housekeeper  has  a  piece  of 
tapestry  6%  feet  long  for  two  draperies.  How 
long  can  she  make  them? 


E|  nyi 


(i)      lBH+T=2i|2  =  21K, 


376        ISMX4_ 


(2)  Jane    divides    a    Christmas   ribbon   8% 
yards  long  into  four  equal  pieces.     How  long 

is  each?    (See  Fig.  20.) 


, 

n 

., 

' 

^ 

FIG.  20 
■     !4of8Kya.-Z!tya.        8?4-r-4-ZW 

Make  other  diagrams  showii^  methods  ( 
solvii^  similar  problems. 


A  third  method  is 

shown  in  the 

following 

fiedttoe  (he  mtred  number  to  a  fraction,  and 

divide;  BB.  ltt  +  3^% 

-a=%;  7H-=-18  = 

=  W.of  •% 

=»Mm- 

Solve  the  foUowing 

1.  «or'«.=n 

8.  ife  +  S4 

1.  ?^-=-2  =  n 

1 

Mie-^TS 

S.  «jH-6  =  « 

4.  Wori%,-n 

9%ml.4- 

B.  Kof?t=B 

10 

6%--10  = 

11.  A    family   uses 

1%   pounds    colTee   in   nine 

weeks.     Find  average 

used  per  week. 

12.  Find  length  of  a  rectangular  flo 

or  18  feet 

wide,  whose  area  Is  2 

OH  square  feet. 

13.  The  following  a 

re  the   heights 

f  4   boys. 

Find  their  average  height; 

If,  feet.  4*4  r«t.  5K 
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Division  by  a  Fraction.  The  following  prob- 
lems illustrate  the  principles  involved  in  divid- 
ing numbers  by  fractions. 

How  many  \^  feet  In  1  foot?    There  are  3. 
How  many  ^  feet  in  2  feet?    There  are  2X3 
or  6. 

2^^6=2X3  =  6 
10-f.V6=10x3  =  30 
5^&-^%=5^X3  =  16 
4Vi-J-%=4%X3  =  13Vi 

In  1  there  are  3  one-thirds.  In  2  there  are 
2  times  as  many  one-thirds  as  in  1,  or  2X3 
or  6.  In  51^  there  are  5%  times  as  many  one- 
thirds  as  in  1,  or  5^X3  or  16.  Such  problems 
should  be  read,  "How  many  %'s  in  1?  In  2? 
In  10?  In  5%?"  Do  not  say,  *'l  divided  by 
%  equals  what?  5%  divided  by  %  equals 
what?"  until  the  child  is  very  familiar  with 
division.  The  phrase  "divide  by"  is  a  conven- 
tional expression  which  clouds  the  meaning  of 
the  question. 

Fig.  22  (below)  illustrates  the  number  of 
%'s  and  %'s  in  %'s. 


FIG.  22 

(a)     1-^%=!^ 

3-i-%=3xl^=4% 
16-J-%  =  16X1V6=24. 

How  many  %  mile  in  1  mile?    (See  Fig.  23.) 


l/^mi 


VS  mi. 


kfemi. 


5o  rmiT 


?/5mi. 

FIG.  23 

There  are  2\i*  two- fifths  miles  in  1  mile. 

(b)     l^%=2% 

3-h%=3x2V6=7% 
16-^%  =  16X2V6=40 


K7 


l^ 


!^ 


27? 


2/7 


I 


!/7       !/7 


!/7 


^/7 


2/7       i^ofV? 


FIG.  24 


(c)  1^^  =  3% 

(d)  1-^^4  =  11^ 

(e)  l-^H=2l^ 

These  processes  may  all  be  illustrated  by 
drawings  like  Fig.  24,  which  applies  to  (c). 

The  aaswcrs  above  in  (a),  (b),  (c),  (d)  and 
(e)  may  be  shown  as  fractions  instead  of  as 
d  numbers,  and  we  have: 


l-^%=% 
lH-%=% 
l-^%=% 

1H-H=% 

From  this  may  be  deduced  the  rule: 

1  divided  by  a  fraction  is  the  reciprocal  of  that 
fraction  or  the  inverted  form  of  that  fraction. 

l-rH=% 


2 


20-j.H=>irx5^45 


6%-h|6=  6%  X  %=^a^^=  16 

1      1 

%^H=5^of4=i%=i% 

2 


n-7-%=nx%  = 


nx9 


Any  number  divided   by  a  fraction  equals   that 
number  times  the  reciprocal  of  the  fraction. 

We  may  solve  the  problem  of  dividing  by  a 

fraction  in  another  way;  namely,  by  changing 

the  dividend  and  divisor  to  a  common  denom- 

inator  or  expressing  them  in  terms  of  the  same 

fractional  unit. 

12-^%=89^-^^=36 
15-7-%  =  l2%^%=40 

2%-^.y4=l%-J.y4=*%o-^l%o=3% 

Dividing  by  a  Mixed  Number.  Division  by  a 
mixed  number  is  explained  by  the  following 
problems : 

64-2%=6-J-%=6x%=i%=:2% 

6%-^3%=6%-j-l%=;^X5i<r=2%2  =  2Ml 

This  division  becomes  division,  by  a  fraction, 
as  soon  as  we  reduce  the  divisor  to  a  fraction. 
Problems.     (1)  At  %<J  a  piece,  how  many 
papers  can  a  boy  buy  for  60^? 

30 

Number  of  paper8=60~%=^x5fe^l50 

1 

(2)  Class  badges  are  %  yard  long.  How 
many  badges  can  be  supplied  from  a  bolt  (10 
yards)  of  ribbon? 

Number  of  badges  =  10-T-%=10x%=8%=26%. 
There  are  26  badges  and  a  piece  of  ribbon  %  as 
long  as  a  badge. 

(3)  16%  yards  of  silk  are  cut  into  remnants 
of  1%  yards  each.  How  many  remnants  are 
there? 

Number  of  remnants  =  16;6-i- 1^=8^-^% =9. 

(4)  The  circumference  of  a  circle  is,  rougjily, 
3%  times  as  long  as  the  diameter.  The  bo3r8 
have  a  game  ring  whose  circumference  is  39^^ 
feet.    What  is  its  diameter? 
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(5)  Matting  %  yard  wide  is  used  to  cover 
the  floor  of  a  hall  18  yards  wide.  How  many 
strips  are  required? 

(6)  A  rectangle  has  an  area  of  %o  square 
inch;  it  is  %  inch  wide.    How  long  is  it? 

(7)  How  many  jugs  each  holding  1%  gallons 
can  be  filled  from  a  barrel  (31%  gallons)? 

Complex  Fractions.  Nellie  has  3  pieces  of 
ribbon  each  %  yard  long.  She  gives  Sarah 
one-half  of  the  ribbon  by  giving  her  one  piece 
and   half  of  another  piece.     Sarah  now  has 


-^   of  a  yard,  and  Nellie  has  left 


IVi 


of  a 


yard  (see  Fig.  25). 

!/2yd. 


'/2  yd 

3C 


i/^yd. 


3 


I  yya  yd. 


iv^yd 


FIG.  26 


A  cake  is  cut  by  the  baker  into  8  equal  parts. 
%  is  sold.  Mrs.  Hughes,  going  to  the  shop, 
bu3rs  yy  of  what 
is  left.  What 
part  of  the  cake 
does  she  get? 
She  gets  Vj  of  % 

or  ^.     What 

o 

part  of  the  cake 

is  left?    ^.     (Sec  Fig.  26.) 


FIG.  26 


%0f7^  = 


3^ 


%Of7^  = 


_2^ 


8 


Study  Fig.  27,  below. 


%0f2%s=^ 


'/& 


1/8 


>/6 
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1/6 


'/s 


^6 


^feof?fe=3^^ 


^0 


'Ao 


V\ 


op 


FIG.  27 

Michael  had  $12  at  Christmas.  He  spent  $1 
for  a  cap;  $1%  for  gloves  for  his  mother;  $3^4 
for  shoes;  %\V\  for  neckties;  $1%  for  candy,  $3 
for  a  turkey.  What  part  of  his  money  did  he 
spend  for  each  purchase? 


Cost  of  cap       =-^  of  his  money 


CJost  of  gloves  = 


Hi.. 

12 


Cost  of  shoes   =f^  "    " 


« 


«< 


Cost  of  ties 


_U4 
~12 


.«    «« 


Cost  of  candy  =jy-  " 


.« 


<• 


Cost  of  turkey  = 
Cost  of  all         = 


12 
12 


1  Is  what  part  of  7?    Answer,  Vi. 

2  is  what  part  of  7?    Answer,  ^i. 

2V^  is  what  part  of  7?    Answer,   -~. 

31^  is  what  part  of  7?    Answer,  ^. 

2^^  months  is  what  part  of  a  year?    Answer, 
2^ 
12* 

6  mo.  10  da.  is  what  part  of  a  year?  Answer, 
6% 
12' 

1  ft.  3  in.  is  what  part  of  a  yd.  ?  Answer,  -—■, 

2  pk.  3  qt.  is  what  part  of  a  bu.?  Answer, 
2% 

4  • 

Such  fractions  as  those  given  above  grew 
out  of  the  conditions  presented. 

A  fraction  which  has  a  jraction  or  a  mixed 
number  in  either  or  both  of  its  terms  is  called 
a  complex  fraction. 

The  complex  fraction,  despite  its  name,  is  a 
very  simple  and  necessary  tool  in  mathematics. 
It  serves  (1)  to  express  concisely  and  readily 
what  part  one  number  is  of  another.  For 
example,  1  ft.  9  in.  is  what  part  of  1  yd.? 

9  in.=94  'ft.    1%  ^t.=^  yd. 

8  mo.  24  da.  is  what  part  of  1  yr.?    Answer, 
8% 
12* 

When  8%  hr.  is  a  day's  work,  what  part  of 
a  day's  wages  should  a  man  get  who  works  3§4 

3% 


hr.?    Answer, 


m' 


The  complex  fraction  serves  (2)  to  express 
division.  Divide  4%  yards  of  ribbon  among  8 
children.  What  part  of  a  yard  does  each  re- 
ceive?   Answer,  -^. 

o 

A  machine  travels  21^2  miles  in  2Vi  min- 
utes.   What  is  the  rate  per  minute?    Answer, 

2% 
2%  * 

Reduction  of  Complex  Fractions.  The  fol- 
lowing problems  illustrate  the  reduction  of 
complex  fractions: 


FRACTIONS 

4%X6      29 
8     X6""48 

2%X6      15 
4%X6"'26 

2^X2        5 

8M»X10        82 

7     X2      14 

12V4X10""126 

1%X9      10 

4     X7     28      14 

3     X9      27 

3^X7~22~11 

2^6X8      19 

16X3      48 

4X8      32 

9%X3~29 

%X2       1 

%X20       8 

15X2      30 

%X20      15 

2292 


FRACTIONS 


To  reduce  a  complex  fraction  to  a  simple  frac- 
tion: (1)  Multiply  both  terms  by  a  number  that 
will  rid  numerator  and  denominator  of  fraction. 
The  simplest  such  number  is  the  least  common 
denominator  of  these  fractions. 


(2)   Divide 


numerator 
6 


by    denominator; 
1 


as, 


m 


2^  '1 

(3)  Divide  numerator  and  denominator  by  the 
same  number;  as, 


2%-^2^_ 
5    -^2^-^ 
4%^4^_ 
13V4-^4%-^ 


7V4-7-2V4 


12M8-^2^""^ 

12V^-r-12^4^,^ 

37%-M2%     ^ 


A  more  complicated  form  of  complex  frac- 

2^2+% 


tions  is  seen  in  such  expressions  as 


This 


is  simplified   by   multiplying   both   terms   by 

the  same  number:  §^^1^x6  =  21=2" ^»"^- 
The  third  method  is  not  generally  applicable, 
as  the  divisor  is  not  alwasrs  apparent.  The 
first  method  is  generally  the  most  satisfactory. 
Problems.     (1)  6  lb.  8  oz.  is  what  part  of 


20  lb.?    The  part: 


20 


=%. 


(2)  Three  ladies  divided  a  bolt  of  ribbon  (10 
yd.)  in  this  way:  Mrs.  R.  took  3%  yd.,  Mrs. 
M.  took  4^  yd.  and  Mrs.  Y.  took  1%  yd.  For 
what  part  of  the  bolt  should  each  one  pay? 

Mrs.  R's  part=^=i%o=% 
Mrs.  M's  part=^=%o 
Mrs.  Y-s  part=-^=%o 

(3)  When  a  working  day  is  7^  hr.,  and  the 
wages  are  $4.50,  how  much  does  a  man  lose 

who  is  ofif  duty  1%  hr.?    Lo8S=^  of  $4.50=% 

of  $4.50=$.90. 

(4)  A  piece  of  fine  lace  21%  inches  long  is 
marked  to  sell  for  $17.  What  part  of  the  strip 
is  15  inches?    How  much  would  it  cost? 

(5)  2%->9?4=g=n. 
(«>  3%-^- 


6% 


(7)  6  months  and  12  days  is  what  part  of  a 
year? 

(8)  9  months  and  20  days  is  what  part  of  a 
year? 

(9)  If  the  interest  on  $8000  is  $480  for  a 
year,  what  should  it  be  for  9  months  and  20 
days? 

A  Fraction  as  an  Expressed  Division.  (1) 
Divide  $2  equally  among  three  men.  What 
does  each  receive?  Answer,  $%.  This  fraction 
$%  shows  that  $2  is  divided  into  3  equal  parts, 
and  each  part  is  $%. 

(2)  Divide  5  yards  of  ribbon  among  8  girls 
equally.  This  division  is  indicated  by  %  yard. 
In  %  yard  we  see  also  what  each  girl  receives; 
namely,  %  yard. 

So  a  fraction  is  an  (a)  indicated  division, 
and  (b)  the  answer  to  such  division, 

7-^8=7^ 

13-4  =  1% 

5-^7=^ 

200-^4  =  20% 

The  expression  of  division  by  the  division 
sign  (-?-)  should  give  way  generally  to  the  frac- 
tion form  because  (a)  of  its  more  concise 
form;  and  because  (b)  the  quotient  becomes 
evident  as  the  problem  is  set  down;  for  ex- 
ample, 2-7-9,  %. 

Part  Given  to  Find  the  Whole.  Note  in  Fig. 
28  that  we  have  indicated  the  five  equal  parts 
of  a  whole. 


§^ 


V€ 


!/&of% 


FIO.  28 


%  of  a  bolt  of  linen  is  worth  $19.  What  is 
it  all  worth? 

From^the  above  drawing  we  see  that  a  whole 
bolt  would  be  2^  times  as  large  as  %  of  the 
bolt. 

Solution : 

Cost  of  %  of  bolt  r=  $19 

Cost  of  bolt=2%Xll9  =  $47H 

Make  a  drawing,  and  show  how  many  times 
one  acre  is  as  large  as  ^le  of  an  acre.  It  ii 
5%  times  as  large. 


FRACTURE 


FRANC 


^6  of  an  acre  of  town  land  sold  for  I1G50. 
At  this  rate  what  will  an  acre  sell  for? 

Solution : 

Cost  of  %6  acre=$1650 

Cost  of  1  acre=5%X  11650=18800 

Or  we  may  change  the  mixed  number  to  a 

fraction  and  the  first  problem  will  appear  thus: 

Cost  of  %  bolt =$19 

Cost  of  bolt=%Xll9  =  $tt%=$47V4 

Such  problems  may  also  be  analyzed  through 

the  fractional  unit,  as  follows: 

Cost  of%  bolt  =  $19 

Cost  of  %  boU=|i%=|9% 

Cost  of  bolt=5xl9%=$47Vi 

Cost  of  %6  acre=|1650 

Cost  of  Vi6acre=|i6a9&=$550 

Cost  of  1  acre=  16x1550  =  $8800.    A.H. 

FRACTUR£»  frak'ture,  a  word  taken  from  a 
Latin  word  meaning  break,  and  used  commonly 
to  designate  the  breaking  of  a  bone.  There  is 
the  simple  fracture,  in  which  there  is  no  com- 
munication between  the  broken  bone  and  the 
outer  air;  the  compound  fracture,  in  which 
there  does  exist  such  communication;  the  mul- 
tiple form,  in  which  there  is  more  than  one 
break;  the  comminuted,  in  which  the  bone  is 
splintered;  and  several  others.  Fractures  may 
occur  at  any  age,  but  the  bones  of  very  young 
persons  and  of  very  old  persons  are  far  more 
fragile  and  liable  to  breakage  than  are  those 
of  strong  persons  in  middle  life. 

Many  fractures  are  easily  detected.  There 
is  intense  pain,  soreness  or  tenderness;  swell- 
ing; an  abnormal  point  of  motion;  and,  when 
the  ends  of  the  bones  are  rubbed  together,  a 
curious  crackling.  In  some  bones,  however, 
not  all  these  symptoms  can  be  detected  after 
breakage,  and  only  surgical  examination  or  the 
X-ray  can  reveal  the  fracture.  No  one  but  a 
surgeon  should  attempt  to  reduce  a  fracture, 
and  all  that  can  be  done  until  the  arrival  of 
a  surgeon  is  to  prevent  any  motion  of  the 
injured  part. 

FRA  DIAVOLO,  Jrah  deah'volo  (?1770- 
1806),  the  popular  name  given  to  Michelb 
Pezza,  an  Italian  bandit  who  was  bom  at 
Calabria.  As  the  leader  of  a  band  of  des- 
peradoes in  the  mountains  of  Calabria,  he  ter- 
rorized the  entire  country  by  his  daring  attacks 
and  robberies.  His  barbarous  cruelties  and  the 
fact  that  he  had  originally  been  a  monk  gained 
him  the  name  of  Fra  Diavolo,  which  is  Italian 
for  brother  devil.  He  was  made  a  colonel  by 
Ferdinand  of  Naples,  with  whom  he  united 
against  the  French.  He  was  afterwards  con- 
victed of  inciting  a  rebellion  and  was  exe- 


cuted. Auber's  opera,  Fra  Diavolo,  is  founded 
upon  Pezza  family  traditions,  but  is  not  in- 
tended to  be  historically  accurate. 

FRAMINGHAMy  fraym' ing  ham,  Mass.,  a 
city  of  Middlesex  County,  including  within  its 
limits  the  villages  of  Framingham  Center, 
South  Framingham,  Saxonville  and  Nobscot. 
The  Federal  census  of  1910  and  an  estimate 
in  1916  reported  12,948  and  13,982  inhabitants, 
respectively.  The  city  is  located  in  the  central- 
eastern  part  of  the  state,  twenty-one  miles  west 
of  Boston,  twenty-three  miles  northeast  of 
Worcester  and  twenty-five  miles  south  of  Low- 
ell. It  is  on  the  New  York,  New  Haven  & 
Hartford  and  the  Boston  &  Albany  railroads. 

Framingham  is  the  seat  of  a  state  normal 
school,  the  first  in  the  United  States,  which 
was  established  at  Lexington  in  1839,  removed 
to  Newton  in  1844,  and  to  its  present  site  in 
1853.  It  also  has  an  historical  and  natural  his- 
tory society,  a  library,  one  public  and  three 
private  hospitals,  an  almshouse  and  a  home 
for  the  aged.  In  1916  the  erection  of  a  new 
Federal  building  was  begun. 

South  Framingham  is  the  principal  business 
and  banking  center.  It  has  large  manufactories 
of  paper  tags,  crepe  paper,  gummed  labels, 
paper  boxes,  boots  and  shoes,  and  rubber  and 
straw  goods.  Woolen  yams,  wool  blankets  and 
worsted  cloths  are  manufactured  in  Saxonville. 
Stoves,  plows,  steam  boilers  and  farming  im- 
plements are  among  the  numerous  other  manu- 
factures. The  Dennison  Tag  Company  has 
more  than  2,500  employees. 

Framingham  was  first  settled  about  1640. 
It  was  named  in  honor  of  Framlingham,  the 
English  home  of  Governor  Thomas  Danforth. 
He  once  owned  the  land  upon  which  the  settle- 
ment was  made,  and  the  town  was  called  Dan- 
forth's  Plantation  until  1700,  when  it  was  in- 
corporated under  its  present  name.        rj!.x. 

FRANC,  jrank,  a  silver  coin  adopted  in  1795 
as  the  monetary  unit  of  France,  in  the  same 
sense  that  the  dollar  is  the  unit  of  United 
States  and  Canada  money.  It  is  equivalent 
to  19.3  cents.  The  franc  is  divided  into  100 
centimes,  but  the  smallest  coin  in  circulation 
in  France  is  the  five  centime  piece,  called  a 
sou.  Silver  coins  of  five,  two,  one  and  half  a 
franc  are  still  in  use,  though  gold  is  the 
standard,  represented  by  coins  of  ten  and 
twenty  francs.  Practically  the  same  coin  has 
been  adopted  as  the  monetary  unit  of  Italy, 
where  it  is  called  a  lira;  of  Greece,  where  it  is 
known  as  a  drachma;  and  also  of  Belgium, 
where  the  French  term  jranc  is  used. 
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good  harbors,  Toulon,  Cannes  and  Nice.  It  is 
this  shore  region,  nhere  the  Alps  run  down 
almost  to  the  aea  and  leave  but  a  narrow 
strip,  bright  with  -sun  and  overgrown  with 
almost  tropic  vegetation,  which  bears  the  name 
of  the  Riinera,  and  is  one  of  the  most  popular 
resort  regions  of  Europe. 

The  western  part  of  the  Mediterranean 
coast,  comprisinB  the  great  sweeping  Gulf  of 
the  Lion,  is  inhospitable,  either  by  reason  of 
rocks  or  of  sandy  dunes,  and  the  southern  part 
of  the  Atlantic  seaboard,  on  the  west,  affords 
DO  harbors.  Farther  north  is  an  island-frinfced 
shore  with  occasional  harbors,  while  in  the 
northwest  is  the  Breton  "savage  coast,"  as  it 
is  called,  which  hurls  back  the  sea  from  its 
rocky  cliffs.  On  the  north  the  chief  port  is 
Cherboui^,  on  the  peninsula  of  Cotentin  in 
Normandy,  with  its  breakwater-protected  har- 
bor, a  great  port  of  call  for  ocean  steam^ips. 

HigUandB  and  Lowlands.  France  has  some 
of  the  highest  peaks  of  Europe  and  some,  or 
at  least  one,  of  the  most  famous  in  the  world 
(see  below),  but  these  are  all  on  the  border 
lines  and  are  thus  not  dominating  features  of 
the  landscape.  Very  simply  stated,  France 
consists  of  a  northern  and  western  lowland 
section;  a  south-central  plateau;  and,  in  the 
south  and  southeast  highland  regions  sloping 
toward  the  Pyrenees  and  the  Alps,  Between 
the  great  plateau  and  the  Alps  runs  the  deep 
valley  of  the  Rhone.  The  average  height  of 
the  country  above  sea  level  is  about  1,000 
feet. 

Considerably  below  this  average  is  the  north- 
em  and  western  plain,  which  has  a  mean  eleva- 
tion of  somewhat  less  than  650  feet.  It  is 
broken  by  a  few  hilly  tracts  in  Brittany  and 
Normandy,  nowhere  over  1,400  feet  in  altitude, 
and  by  occasional  rounded  hillocks  called 
bocagea,  or  groves,  because  of  the  trees  which 
cover  them.  The  south-central  plateau  is  a 
region  of  intermittent  highlands  and  old  vol- 
canic mountains,  known  as  the  Cevennes 
(which  see).  Its  greatest  elevation,  Mont 
Dore,  is  6,188  feet,  and  it  slopes  gradually 
toward  the  northwest,  melting  at  last  into  the 
plain  of  the  north  and  west.  If  the  ocean 
were  to  rise  060  feet,  the  northern  and  western 
limits  of  this  plateau  region  would  form  the 
Atlantic  seacoast  of  France,  with  only  occa- 
■ional  islands  at  some  distance  from  the  shore. 

There  are  picturesque  regions  in  the  plateau 
,  rich  plains  and  beautiful  viaeyard- 
fcjfalleys  in  the  lowland  country,  but  the 
^■'ful  beauties  of  France  are  on  its 
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frontiers.  On  the  southeast  rise  the  Alps, 
the  chief  highlands  of  the  country,  which  at- 
tain their  greatest  height  on  the  border  line. 
Here,  rising  to  an  altitude  of  15,781  feet,  is 
Mont  Blanc,  that  enow-crowned  peak  which 
many  have  lost  their  lives  in  tryii^  to  scale. 
This,  however,  is  but  one  summit  in  the  tower- 
ing ranges,  and  there  are  numerous  others 
which  are  but  little  lower,  if  less  picturesque 
and  less  famous.  There  are  also  several  cele- 
brated passes,  Mont  Cenis  and  Mont  Gen&vre, 
which  lead  from  France  into  Italy,  each  being 
more  than  6,800  feet  above  sea  level. 

On  the  south  border  are  the  Pyrenees,  the 
natural  boundary  between  France  and  Spain, 
which  differ  from  the  Alps  in  being  a  con- 
tinuous range,  the  "gaps"  or  notches  between 
the  peaks  being  but  little  lower  than  the 
peaks  themselves.  Very  high  and  very  difficult 
are  the  few  passes  which  lead  across  this  wild 
mountain  region,  and  no  railway  has  yet  at- 
tempted to  cross  them,  but  access  to  Spain  is 


COMPARATIVE  AREAS 

Texas  ts  BO  much  larger  Chan  France  that  It  the 

latter  could  be  shaped  differently  and  placed  ax  an 

Island  Id  a  sea.  oa  large  as  Texas  It  would  not  be 

visible  from  any  point  on  the  mainland. 

gained  along  the  coastal  strips  at  the  ends. 
The  culminating  peak  of  the  Pyrenees  in 
France  is  Pic  Long,  10,475  feet  in  height. 

Bivers.  Prance  has  many  rivers — about  two 
hundred  which  are  navigable,  in  part  at  least; 
but  ite  four  great  streams  are  the  Rhone,  the 
Garonne,  the  Loire  and  the  Seine.  The  Rhone, 
whose  valley,  as  noted  above,  lies  deep-carveif 
between  the  plateau  and  the  Alps,  drains  with 
its  tributaries  all  the  southeastern  portion  of 
the  country,  carrying  to  the  sea  a  greater  vol- 
ume of  water  than  any  other  French  river. 
It  rises  in  the  Alps  of  Switiertand,  and  its  two 
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chief  branches,  the  Isere  and  the  Durance,  also 
have  Alpine  sources.  The  other  three  great 
rivers,  to  the  west  of  the  watershed,  empty 
into  the  Atlantic.  The  Loire,  the  longest  river 
of  France  and  the  one  with  the  largest  drain- 
age basin,  rises  in  the  Cevennes,  curves  north- 
ward toward  the  sea  through  the  plateau  region, 
and  ends  in  a  wide  estuary;  the  Garonne  rises 
in  Spain,  finds  its  way  along  the  edge  of  the 
great  plateau,  and  after  receiving  a  number  of 
tributaries  flows  northwest  and  finally  broadens 
into  the  estuary  of  the  Gironde.  These  last 
two  rivers  are  subject  to  disastrous  floods  and 
are  in  places  obstructed  by  sandbanks.  The 
Seine,  which  has  the  smallest  basin  of  these  four 
chief  rivers,  is  the  most  valuable  for  naviga- 
tion, forming  with  its  tributaries  and  branching 
canals  a  great  system  of  waterwajrs  over  which 
a  considerable  part  of  the  commerce  passes. 
On  this  river  Paris  is  situated. 

France  has  few  lakes,  and  these  are  of  no 
great  size.  Lake  Geneva,  in  the  Alpine  coun- 
try, forms  part  of  its  boundary  for  thirty-two 
miles,  but  belongs  to  Switzerland.  Near  the 
coast  in  certain  regions  are  numerous  brackish 
lagoons  or  inland  bays,  but  these  have  neither 
beauty  nor  any  particular  importance. 


Climate  Conditions.  As  a  whole,  France  has 
a  mild  and  even  climate,  due  to  its  bordering 
seas,  but  there  are  very  noticeable  variations 
in  the  different  parts  of  the  country.  The  west- 
em  coast  regions  are  warm  and  damp,  with  a 
small  annual  range  of  temperature,  but  in  the 
interior,  and  especially  in  the  extreme  east, 
the  qpntrast  between  summer  and  winter  is 
much  more  sharp.  The  central  plateau  has 
a  rather  bleak,  unattractive  climate,  with  high 
winds  and  cold  winters,  but  just  over  the  ridge, 
on  the  Mediterranean  coast,  is  a  delightful 
region  with  a  subtropical  climate — a  region 
which  with  its  olives  and  oranges  seems  more 
like  Italy  than  like  France.  The  average 
temperature  for  the  year  at  Paris,  in  the  north- 
central  part,  is  50**,  that  for  July  being  65° 
and  that  fpr  January  36°. 

The  winds,  which  blow  for  the  most  part 
from  the  south  and  west,  are  warm  and  mois- 
ture-laden, and  since  no  mountains  near  the 
coast  force  out  the  moisture,  this  is  dropped 
fairly  evenly  over  the  country.  Thirty  inches 
is  the  average  rainfall  for  all  France,  but  a 
few  regions  in  the  mountains  have  forty,  while 
a  few  districts  in  the  northern  plains  have  but 
ten. 


Resources  and  Industries 


As  stated  above,  in  the  discussion  of  popula- 
tion, the  statistics  given  of  necessity  have 
reference  to  conditions  before  the  War  of  the 
Nations.  How  great  will  be  the  change  and 
how  long  it  will  be  before  a  normal  state  of 
affairs  is  reached  cannot  even  be  predicted 
now. 

Agriculture.  Primarily  France  is,  and  has 
been  for  centuries,  an  agricultural  country,  but 
until  the  nineteenth  century  there  were  vast 
areas  of  moor  and  heath  and  waste  land.  Dur- 
ing that  century,  however,  conditions  changed, 
and  at  present  less  than  one-twelfth  of  the 
land  is  waste.  Most  of  the  farms  are  small 
and  are  cultivated  by  their  owners.  The 
French  farmers  are  by  no  means  the  stolid 
peasants  of  some  of  the  other  European  coun- 
tries, content  with  the  antiquated  methods 
practiced  for  centuries  by  their  ancestors,  but 
have  always  shown  themselves  progressive  and 
ready  to  adopt  the  best  scientific  methods. 
As  a  result  of  this  and  of  the  favorable  cli- 
mate, French  farms  yield  for  the  most  part 
excellent  returns.  The  plains  of  the  north  and 
northeast,  with  the  valleys  of  the  Rhone  and 
Garonne,    are    the    most    productive    regions. 


There  is  a  national  department  of  agriculture 
which  not  only  provides  courses  in  the  public 
schools,  but  establishes  special  schools  where 
the  peasants  may  go  for  their  training. 

Crops.  Among  all  the  agricultural  products 
of  France  there  are  two  which  stand  out  with 
special  prominence — wheat  and  the  vine.  At 
least  one-eighth  of  all  the  area  of  the  country 
is  annually  under  wheat,  and  no  other  Euro- 
pean country  except  Russia  raises  as  large  a 
quantity  of  this  important  cereal.  The  peas- 
ants of  France,  unlike  those  of  most  European 
countries,  do  not  live  on  the  coarse  "black 
bread,"  or  rye  bread,  but  have  as  their  chief 
fare  wheaten  loaves.  In  all,  France  produces 
considerably  more  than  one-third  as  much 
wheat  as  the  United  States.  Oats  is  the  cereal 
of  second  importance,  and  large  crops  of  rye 
and  barley  are  produced. 

Vine-growing  is  perhaps  the  most  character- 
istic industry  of  France.  In  Champagne,  in 
Burgundy  and  near  Bordeaux  are  raised  the 
luscious  grapes  which  yield  the  famous  wines 
known  by  those  names,  and  in  other  depart- 
ments, particularly  in  the  south,  other  varieties 
scarcely  less  satisfactory  are  grown.    In  good 
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years  France  is  capable  of  producing  almost 
half  of  the  wine  of  the  world,  but  French  vine- 
growers  have  had  a  desperate  stniggle  against 
the  phylloxera,  an  insect  whose  ravages  cause 
a  formidable  vine  disease  (see  Phylloxera). 
The  only  satisfactory  method  of  combating  this 
has  been  the  grafting  of  French  vines  upon 
American  stock.  The  cider  output  of  France 
almost  equals  in  quantity,  though  not  in  value, 
its  wine  production,  and  in  Normandy  and 
Brittany,  in  the  north,  apple  trees  are  as  char- 
acteristic a  feature  of  the  landscape  as  are 
the  vines  elsewhere.  Other  fruits  are  also 
grown  in  large  quantities — plums,  cherries  and 
peaches  in  the  northern  districts  and  oranges 
and  lemons  on  the  sunny  Mediterranean 
slopes;  and  nuts,  especially  chestnuts,  which 
will  grow  where  other  trees  will  not,  are  of 
great  importance.  Chestnuts  in  France  are 
not  an  occasional  luxury,  but  are  a  staple  food, 
the  people  of  certain  regions  depending  on 
them  very  largely.  Another  tree,  to  the  culti- 
vation of  which  much  attention  is  paid,  is  the 
mulberry,  which  is  grown  not  only  for  its 
fruit  but  for  its  leaves,  on  which  the  silk- 
worms feed.  Silkworm-growing,  however,  is 
decreasing. 

Immense  quantities  of  beets  are  grown,  only 
three  countries  in  the  world  surpassing  France 
in  the  production  of  beet  sugar;  and  tobacco, 
the  cultivation  of  which  is  monopolized  by  the 
government,  yields  valuable  returns. 

Stock-raising.  Grassland  is  comparatively 
scarce  in  France,  and  not  enough  stock  is  raised 
to  satisfy  the  domestic  needs.  The  animals 
most  successfully  grown  are  sheep,  which  yield 
an  excellent  quality  of  wool,  and  horses,  in 
the  improvement  of  which  the  government 
has  helped  largely,  owing  to  the  demand  for 
good  horses  in  the  army.  The  peasants  make 
much  use  of  asses  and  mules. 

Forests.  France  has  not  fC  very  extensive 
wooded  area,  only  about  one-sixth  of  its  sur- 
face being  under  forests.  Many  of  these  are 
forests  in  name  only,  being  in  fact  but  stretches 
of  bush.  Of  the  forest  trees,  with  the  exception 
of  the  chestnut  which  grows  in  beautiful  lux- 
uriance and  renders  picturesque  many  of  the 
stream-sides,  the  most  important  are  the  beech, 
oak  and  elm,  and  in  the  mountain  regions 
the  pines  and  firs.  It  was  the  destruction  of 
the  forests  in  the  mountains  which  made  many 
of  the  rivers  liable  to  floods,  and  the  depart- 
ment of  agriculture  is  doing  its  best  to  repair 
the  damage  by  replanting,  as  well  as  to  prevent 
**^  same  mistake  elsewhere. 


The  Mineral  Yield.  France  is  one  of  the 
fortunate  countries  which  has  a  fairly  large 
output  of  the  two  "staple"  minerals,  coal  and 
iron.  The  coal  beds  are  small^-only  about 
2,100  square  miles  in  extent,  or  one-twentieth 
the  area  of  those  of  Illinois,  but  their  produc- 
tion is  extensive^  over  40,000,000  tons  being 
produced  in  a  year.  Most  o/  this  is  bituminous 
coal,  of  good  quality.  It  does  not  supply  the 
needs  of  the  country,  and  the  imports  of  coal 
from  the  neighboring  mines  of  Belgium  and 
from  England  equal  about  half  of  the  do- 
mestic yield.  In  the  War  of  the  Nations  before 
the  end  of  1914  Germany  had  occupied  the 
richest  of  France's  coal  and  iron  area. 

In  one  of  the  western  departments,  Meurthe- 
et-Moselle,  are  some  of  the  greatest  iron 
mines  in  the  world,  and  other  regions  yield 
lesser  quantities.  Only  the  United  States,  Ger- 
many and  the  United  Kingdom  produce  more 
iron  ore  than  France  in  normal  times,  or  manu- 
facture greater  quantities  of  iron  and  steel. 
A  large  quantity  of  the  ore  smelted  in  the 
country,  however,  is  imported. 

Other  metals — lead,  zinc,  copper,  antimony 
and  nickel — are  mined  in  small  quantities,  but 
far  more  important  than  these  are  the  marble 
and  other  building  stones  which  are  quarried  in 
the  Alps  and  the  Pyrenees.  Slate,  also,  of  ex- 
cellent quality,  is  obtained  in  large  quantities. 
There  are  mines  of  rock  salt,  but  the  most  of 
this  mineral  is  evaporated  from  the  lagoons 
and  salt  marshes  along  the  coasts. 

Manufactures.  The  location  and  extent  of 
these  have  been  largely  determined  by  the 
position  of  the  coal  mines,  or  of  the  ports  at 
which  British  coal  is  landed,  for  fuel  trans- 
portation is  not  cheap  in  France.  Of  late 
years  there  has  been  a  tendency  in  the  manu- 
facturing industries  to  seek  the  high  mountain 
valleys,  for  there  water  power  is  available,  and 
the  electricity  generated  from  it  supplies  alf 
fuel  deficiencies.  French  workmen  have  a  pe- 
culiar skill  rarely  attained  by  the  artisan-class 
in  other  countries,  and  various  outputs  of 
French  factories  are  in  great  demand.  No- 
where else  are  such  exquisite  laces  and  gause, 
such  tapestries  and  shawls  and  gloves  pro- 
duced; and  certain  regions  make  the  most 
artistic  glass  and  chinaware  in  the  world. 

Most  important  by  all  means  are  the  textile 
manufactures,  and  among  these  the  silk  indus- 
try, which  centers  at  Lyons,  used  to  rank  fore- 
most. To-day,  however,  it  is  third,  both 
woolen  and  cotton  manufactures  surpassing  it, 
the  former  in  the  ratio  of  two  and  one-^ialf 
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to  one.  Altogether,  the  textiles  produced  in  a 
year  are  worth  about  $750,000,000.  Next  to 
the  textile  industries  are  those  connected  with 
metals.  France  manufactures  comparatively 
little  machinery,  but  its  smaller  metal  prod- 
ucts, whether  of  iron,  steel,  brass,  silver  or 
gold,  have  that  special  excellence  of  finish  and 
that  artistic  touch  so  characteristically  French. 
The  making  of  wines  and  cider  has  been  men- 
tioned under  the  heading  Aqriculture,  and 
side  by  side  with  this  has  grown  up  the  manu- 
facture of  beer. 

Fisheries.  These  are  extensive,  employing 
about  one  hundred  thousand  men  and  having 
an  annual  value  of  over  $30,000,000.  Sardines, 
herring,  mackerel  and  tunny  are  caught  by 
tons,  and  on  the  west  coast  oyster-breeding  is 
conducted  on  a  large  scale.  The  French  fish- 
ermen do  not  content  themselves  with  work- 
ing the  near-by  waters.  Their  fishing  fleets 
find  their  way  to  Iceland  and  even  across  the 
sea  and  carry  back  from  the  Newfoundland 
Banks  millions  of  dollars  worth  of  cod. 

Transportation  and  Commerce.  The  United 
States,  Germany,  Russia  and  British  India  sur- 
pass France  in  length  of  railways,  but  no  coun- 
try surpasses  it  in  speed  ajid  in  excellence  of 
ser\'ice.  The  total  mileage  is  about  30,400, 
and  of  this  over  one-fourth  is  owned  by  the 
state.  All  the  other  roads,  at  present  owned 
by  great  companies,  are  under  strict  govern- 


ment control  and  will  at  the  expiration  of 
their  franchises,  about  the  middle  of  the  twen- 
tieth century,  became  state  property.  Practi- 
cally all  of  the  great  roads  start  from  Paris 
and  run  toward  the  large  towns. 

France  has  a  large  and  efficient  system  of 
canals,  which  with  its  rivers  gives  it  about  7,100 
miles  of  navigable  waterway.  The  Atlantic  is 
joined  with  the  Mediterranean  by  means  of  a 
great  canal,  and  most  of  the  important  rivers 
have  canal  connections  with  each  other.  There 
are  also  in  the  country  great  stretches  of  won- 
derful roads  which  have  been  in  existence  for 
centuries. 

The  total  foreign  trade  of  France  amounts 
in  a  year  to  nearly  $4,000,000,000,  and  of  this 
imports  make  up  somewhat  more  than  half. 
These  are  chiefly  grains,  wood,  raw  cotton  and 
silk,  machinery,  coal,  wood,  oil  seeds  and, 
strangely  enough,  wine;  for  France  exports 
most  of  its  own  wine.  The  exports  are  cotton, 
woolen  and  silk  goods,  wine,  clothes,  Parisian 
articles  and  dairy  products.  In  general  it  may 
be  said  that  what  is  shipped  from  French  ports 
is  chiefly  expensive  manufactured  products, 
while  the  incoming  cargoes  are  of  bulkier, 
cheaper  raw  materials.  Great  Britain,  the 
United  States,  Belgium  and  Germany  have 
had  most  of  the  French  trade,  but  these  con- 
ditions changed  with  the  outbreak  of  the  great 
war  in  1914. 


Social  and  Political  Conditions 


Education.  No  country  of  Europe  has  ever 
shown  a  keener  interest  in  education  than 
has  France,  especially  in  recent  years,  and  the 
national  system  of  education  is  an  excellent 
one,  capably  administered.  Formerly  the 
schools  were  largely  under  the  domination  of 
the  Roman  Catholic  Church,  but  in  various 
ways  that  state  of  affairs  has  been  done  away 
with,  chiefly  through  legislation.  A  large  pro- 
portion of  the  girls  who  go  beyond  the  ele- 
mentary schools  attend  the  convents,  but  boys 
are  in  far  larger  numbers  sent  to  the  secular 
schools,  because  government  positions  and 
certain  professions  are  not  open  to  those  who 
have  not  attended  state  schools. 

Education  is  free  and  compulsory  between 
the  ages  of  five  and  thirteen,  and  the  system 
includes  schools  of  all  ranks,  from  the  kinder- 
garten, or  ^'maternal  school,"  which  admits 
babies  two  years  of  age,  to  the  highest  \mi- 
versity.  Even  in  the  primary  and  secondary 
schools  boys  and  girls  are  taught  separately, 


and  the  courses  differ  in  many  particulars,  the 
girls'  schools  neglecting  the  ancient  tongues 
and  the  more  technical  subjects  and  laying 
stress  upon  "cultural"  studies.  The  secondary 
schools  consist  of  the  state  colleges,  or  lycees, 
the  communal  colleges  supported  by  the  com- 
mune (see  Commune),  and  private  schools, 
and  even  these  latter  are  under  the  super- 
vision of  the  minister  of  public  instruction, 
for  education  is  strongly  centralized.  For  edu- 
cational administrative  purposes,  the  whole 
country  is  divided  into  seventeen  districts, 
known  as  academies,  and  each  of  these  has  its 
own  officers  of  instruction. 

The  state  supports  no  fewer  than  fifteen 
universities,  and  there  are  special  and  profes- 
sional schools  of  various  kinds.  One  of  the 
universities,  that  of  Paris,  has  an  enrollment 
of  over  17,000  yearly. 

Literature  and  Language.  The  literature  and 
language  of  the  nation  are  described  under 
the  titles,  French  Language  and  French  Lit- 
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ERATURB,    in  their  alphabetical  places  in  this  Below   this   are   twenty-six  courts   of   appeal, 

volume.  which  try  cases  from  the  district  or  arrondisse' 

Religion.     By  far  the  larger  part  of  the  in-  merUs  courts,  these  in  turn  being  engaged  with 

habitants    of    France    belong    to    the  Roman  cases  from  the   lower  canton   courts.     Police 

Catholic  Church — nearly  37,000,000,  it  is  esti-  courts  may  try  without  jury  any  case  which 

mated;    there   are   about   600,000   Protestants  does  not  involve  a  heavier  sentence  than  five 

and  70,000  Jews.    Previous  to  1906  the  state  years*  imprisonment. 

paid  toward  the  support  of  all  the  Churches,  Local  Government.  For  local  administra- 
the  total  amount  expended  annually  being  ai>-  tion  purposes  France  is  divided  into  eig^ty- 
proximately  $10,000,000;  but  in  that  year  the  seven  departments,  at  the  head  of  each  of 
relations  between  Church  and  State  were  sev-  which  is  a  prefect,  appointed  by  the  President 
ered,  and  each  Church  was  thrown  on  its  own  of  the  republic  and  assisted  by  an  elected  gen- 
resources.  All  beliefs  are  tolerated  by  the  eral  council.  Below  the  departments  are  the 
government.  arrondissements,  362  in  number,  each  with  a 

Government.     France  is  a  republic,  and  is  subprefect  at  its  head;  and  below  the  arron^ 

governed  by  a  constitution  which  in  the  main  dissements  are  the  cantons.    The  smallest  units 

dates  from  1875.     This  constitution  is  not  a  for  local   government  are  the  communes,  of 

single  document,  like  that  of  the  United  States,  which  there  are  about  twelve  to  each  canton, 

but  a  series  of  laws  and  amendments,  and  it  Each  commune  has  an  elected  municipal  coun- 

has  not  as  its  central  motive  the  securing  of  cil,  and  a  mayor  chosen  by  that  body.     A 

the  liberties  of  the  people.  commune  may  be  a  part  of  a  large  town,  a 

The  executive  head  of  the  government,  the  single  smaller  town,  or  several  little  villages. 

President,  is  chosen  not  by  popular  vote,  but  The  most  characteristic  feature  of  local  gov- 

by  the  two  houses  of  Parliament.    His  term  of  emment  in  France  is  its  direct  dependence  on 

office  is  seven  years;  he  may  be  reelected,  but  the  central  or  national  government, 

no  President  has  served  two  full  terms.    He  Colonies.    The  French  colonies  have  an  area 

has  a  council  of  ministers,  in  theory  appointed  vastly  greater  than  that  of  the  home  country, 

by  himself,  but  in  reality  by  the  leader  of  the  and  a  population  considerably  larger.    The  fol- 

majority  in  the  lower  house,  and  these  minis-  lowing  table  gives  statistics  for  them  in  the 

ters  are  responsible  to  the  National  Assembly,  years  before  the  war,  some  of  the  figures  being 

and  go  out  of  office  when  their  measures  are  but  estimates,  especially  as  regards  population 

defeated.    Thus  the  system  is  much  more  like  statistics: 

that  of  Great  Britain  than  of  the  United  States.  coi/)nial  possessions             area    population 

The  number  of  ministers,  each  of  whom  pre-      Algeria   343.500      6.563.828 

sides  over  a  department,  varies  from  time  to      Tunis    48,000      1.929,003 

l^-  French  Morocco 219.000       3.000.000 

mt'       XT     •        1      A  i_i  r  French  West  Africa 1,478.000     11,626,000 

The    National    Assembly    consists    of    two      Sahara  country 924,400         467,000 

houses,  the  Senate  and  the  Chamber  of  Depu-  French  Equatorial  Africa.      555.598      8.904.000 

ties.    The  powers  of  these  two  bodies  are  ap-      French  Somaliland 5.790         208.100 

proximately  equal,  except  that  only  the  lower      Madagascar     228.790      3.198.889 

yiMjt^uuxvx:  J  c^^uai,  cAuc^t/  kh^l  uiiijr   tuc  luwci  Mayottc  and  CoHioro  Islands            837            94.668 

house  may  originate  revenue  measures,  m  this  Reunion                                    '      970         173,822 

respect  following  the  example  of  the  United      French  India 197         282,379 

States.    The  Senate   comprises  300  members,      French  Indo-China   310.058     16.990,220 

chosen  by  electoral  colleges  composed  of  cer-  Salnt-Pierre  and  Miquelon.             93            4.652 

^..        .^,  r         j_,         ^  Guadeloupe 687  212.430 

tarn  omcials  oi   tne  various  departments,   or      Martinique   i 381         184,084 

states,  into  which  the  country  is  divided.    The      FVench  Oulana  30.463  49,009 

term  of  senators  is  nine  years,  and  one-third      Pacific  Islands   15.253         152.010 

of  the  terms  expires  every  three  years.    Mem-         Total   4,162,017    53.040.089 

bers  of  the  Chamber  of  Deputies  are  chosen  The  government  of  most  of  these  colonies 

by  universal  suffrage,  and  hold  office  for  four  is  not  selfnsupporting,  and  the  home  govem- 

years.    Their  number  varies,  but  in  1914  it  was  ment,  which  retains  control  of  many  matters 

607.  in  the  colonies,  must  also  contribute  toward 

^       The  judicial  department  consists  of  a  series  their  revenue.    Some,  as  Algeria,  for  instance. 

^^I^Mnirts,  of  which  the  highest  is  the  Court  have  changed  in  this  respect  and  are  now  prof- 

^^^^V||Hation,  at  Paris,  with  its  president,  three  itable  possessions. 

^r          ^»t8  of  aecticms,  and  forty-five  judges.  National  Defense.    See  Abmt;  Navt. 
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History  of  France 


Early  France,  or  Gaul.  The  Romans  had 
alwa3rs  felt  a  keen  interest  in  the  land  beyond 
the  Alps,  which  they  called  Gaul,  and  more 
than  one  general  had  attempted  invasions,  but 
not  until  the  time  of  Caesar  was  the  territory 
really  conquered.  He  led  his  armies  across 
the  Alps  in  58  b.  c,  and  for  eight  years  was  en- 
gaged in  struggle  with  the  brave  peoples  he 
found  there;  and  it  was  his  Gallic  Wars  which 
gave  to  the  Romans  their  first  definite  ideas 
of  Gaul.  "All  Gaul  is  divided  into  three 
parts''  was  the  introduction  of  the  ancient 
Roman,  as  it  is  of  the  modem  schoolboy,  to 
the  history  of  Gaul  (see  Gaul). 

The  Celts  or,  as  the  Romans  called  them, 
Gauls,  proved  apt  pupils,  and  the  four  prov- 
inces into  which  the  land  was  divided  became 
thoroughly  Romanized.  Savage  customs  died 
out;  RoiQan  dress,  Roman  gods  and  Roman 
customs  were  adopted,  and  a  form  of  the 
"rustic  Latin"  replaced  the  old  Celtic  dialects. 
Especially  noteworthy  was  the  growth  of  cities 
— cities  of  which  the  Roman  Empire  itself  need 
not  have  been  ashamed.  Christianity  was  in- 
troduced, and  it  is  not  too  much  to  say  that  by 
the  fourth  century  a.  d.  all  Gaul  had  adopted 
the  new  doctrines,  in  name  at  least. 

Enter,  the  Franks.  This  peaceful  devel- 
opment was  not  allowed  to  go  on  indefinitely. 
As  the  Empire  became  more  and  more  feeble, 
fierce  German  tribes  began  to  cross  the  Rhine 
and  settle  in  various  parts  of  Gaul.  In  the 
fifth  century  the  Visigoths,  the  Burgundians 
and  the  Franks  made  homes  for  themselves, 
and  gradually  the  last-named  tribe  began  to 
stand  out  most  prominently  (see  Franks). 
Their  young  king,  Clovis,  in  the  latter  part 
of  the  fifth  century,  defeated  the  Roman  gov- 
ernor, and  some  years  later  overthrew  the 
Visigothic  power,  thus  gaining  control  of  al- 
most all  of  Gaul.  Through  the  entreaties  of 
his  wife  Clotilda  he  became  a  Christian,  and 
his  warriors  crowded  about  him  and  were  bap- 
tized with  him  just  as  they  would  have 
crowded  about  him  in  battle  and  died  with 
him.  The  Christian  Gauls  accepted  him  as 
they  could  never  have  accepted  a  heathen 
conqueror,  and  gradually  the  territory  became 
a  Frankish  realm,  or  to  put  it  differently, 
France  came  into  being. 

Clovis,  founder  of  the  Merovingian  dynasty, 
as  it  is  called  from  Meroveus,  grandfather  of 
Clovis,  died  in  511,  and  his  possessions  were 
divided  among  his  four  sons,  according  to  the 


Germanic  custom,  instead  of  being  given  to  the 
eldest,  in  the  Roman  way;  and  though  they 
were  reunited  in  558  they  were  again  divided 
three  years  later,  and  a  period  of  civil  wars 
ensued.  The  Austrasians,  or  Eastern  Franks, 
and  the  Neustrians,  or  Western  Franks,  kept 
up  a  constant  struggle  for  dominance,  during 
which  the  kings  became  mere  royal  figure- 
heads— "do-nothing  kings"  they  were  called — 
and  the  mayors-of-the-palace,  or  prime  min- 
isters in  the  different  divisions,  became  the 
real  rulers. 

A  New  I  Strong  Dynasty.  Finally,  in  the 
late  seventh  century,  Pippin  of  Heristal,  Aus- 
trasian  mayor-of-the-palace,  succeeded  in  get- 
ting into  his  own  hands  control  of  practically 
all  the  Frankish  realm,  though  he  never  took 
the  name  of  king.  Neither  did  his  son,  Charles 
Martel,  the  famous  conqueror  of  the  Saracens 
in  the  Battle  of  Tours  in  732  (see  Fifteen  De- 
cisive Battles  ;  Tours)  ;  but  Pippin  the  Short, 
Charles's  son,  shut  the  weak  Merovingian  king 
up  in  his  palace  and  had  himself  declared  king 
in  751.  He  was  a  strong  ruler  and  did  much 
to  consolidate  the  kingdom  for  his  celebrated 
son,  Charlemagne,  who  made  himself  master 
of  a  realm  much  wider  than  ancient  Gaul  or 
modem  France  (see  Charlemagne).  His  am- 
bition was  the  restoration  of  the  old  Empire 
of  Rome,  and  he  called  his  kingdom  the  New 
Empire  of  the  West.  In  no  sense,  however, 
was  this  great  realm  France,  for  it  was  in  ef- 
fect a  German  empire ;  and  so  it  continued 
through  the  periods  of  division  that  followed 
Charlemagne's  death,  though  it  was  during  this 
time  that  the  division  into  the  modem  king- 
doms of  France,  Italy  and  Germany  began. 
Many  of  the  rulers  during  this  troubled  period 
were  feeble,  and  it  was  during  the  reign  of 
such  a  one  that  the  Norsemen,  or  Normans, 
landed  in  Northern  France  and  had  to  be 
bought  off  from  their  depredations  by  the  sur- 
render of  that  province  which  has  ever  since 
borne  their  name. 

The  Real  France.  Meanwhile  the  great 
nobles  had  been  increasing  their  power  at  the 
expense  of  that  of  the  king,  which  grew  more 
and  more  shadowy,  and  in  987  one  of  the 
dukes,  Hugh  Capet,  was  able  to  drive  from 
the  throne  the  king  of  that  westem  region 
which  had  begun  to  be  called  France,  and  to 
make  himself  king  instead.  He  founded  what 
is  known  as  the  Capetian  Dynasty,  which  in 
some  of  its  branches  reigned  in  direct  male 
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succession  down  to  the  time  of  the  Revolu- 
tion; for  France  has  never,  as  has  England, 
had  a  sovereign  queen. 

By  adding  his  own  ducal  possessions  to 
those  of  the  Crown,  Hugh  Capet  increased 
somewhat  the  royal  power,  but  the  great 
nobles  continued  practically  independent  un- 
der him  and  his  early  successors.  The  later 
Capetian  kings  were  stronger,  and  aided  by  the 
Crusades,  during  which  many  of  the  nobles 
died  or  were  impoverished,  succeeded  gradu- 
ally and  quietly  in  drawing  more  and  more 
territory  and  power  into  their  own  hands. 

The  Kings  of  France.  In  a  brief  article  such 
as  this  it  is  impossible  to  give  in  detail  the 
events  of  every  reign.  All  of  the  important 
kings  are  treated  in  separate  articles,  however, 
and  by  reading  those  in  connection  with  the 
general  discussion  here  given  a  very  clear  idea 
of  French  history  in  its  main  phases  may  be 
obtained.  The  following  list  gives  the  rulers 
of  France,  including  the  Presidents. 

RULER  DATES  OF  REIGN 

Hugh  Capet   987-  996 

Robert  the  Wise 996-1031 

Henry  I 1031-1060 

Philip  I    1060-1108 

Louis  VI,  the  Fat 1108-1137 

Louis  VII    1137-1180 

Philip  Augustus 1180-1223 

Louis  VIII 1223-1226 

Louis  IX  (Saint  Louis) 1226-1270 

Philip  III 1270-1285 

Philip  IV,  the  Fair 1285-1314 

Louis  X 1314-1316 

John  I 1316 

Philip  V,  the  Tall 1316-1322 

Charles  IV   1322-1328 

Philip  VI 1328-1350 

John  II,  the  Good 1350-1364 

Charles  V.  the  Wise 1364-1380 

Charles  VI 1380-1422 

Charles  VII 1422-1461 

Louis  XI 1461-1483 

Charles  VIII 1483-1498 

Louis  XII   1498-1515 

Francis  I 1515-1547 

Henry  II 1547-1559 

Francis  II 1559-1560 

Charles  IX   1560-1574 

Henry  III    1574-1589 

Henry  IV.  the  Great 1589-1610 

Louis  XIII    1610-1643 

Louis  XIV 1643-1715 

Louis  XV 1715-1774 

Louis  XVI 1774-1793 

Republic    1793-1799 

Consulate    1799-1804 

Napoleon  I,  Emperor 1804-1814 

Louis  XVIII 1814-1824 

Charles  X   1824-1830 

Louis  Philippe   1 830-1848 

Republic.  Louis  Napoleon,  President..  1848-1852 

Napoleon  III,  Emperor 1852-1871 

Third  Republic 

Thiers,  Adolphe 1871-1873 

MacMahon.  Marshal 1873-1879 

Gr^vy.  Jules 1879-1887 

Carnot,  Sadi 1887-1894 

Caslmlr-Pfirler    1894-1895 

Faure,  F41ix 1895-1899 

Loubet.  Emile 1899-1906 

Pallldres,  C14ment  Armand 1906-1913 

•*alncar6,  Raymond 1913- 


Orowth  of  Royal  Power.  Of  the  later  Cape- 
tian kings  the  strongest  by  all  means  were 
Philip  Augustus,  who  nearly  doubled  the  royal 
dominions;  Louis  IX,  chiefly  remembered  for 
his  part  in  the  Crusades,  but  far  more  note- 
worthy because  of  his  strong  rule  at  home  and 
his  excellent  personal  qualities;  and  Philip  IV. 
The  direct  line  came  to  an  end  in  1328  with  the 
death  of  Charles  IV,  and  the  branch  line,  the 
House  of  Valois  (which  see),  succeeded  to  the 
throne  in  the  person  of  Philip  VI.  The  mon- 
archy by  this  time  was  fairly  well  consoli- 
dated, and  it  had  need  to  be,  for  there  were 
troubled  times  ahead  of  it.  Edward  III  of 
England  resented  Philip's  succession,  claiming 
the  French  throne  for  himself  through  his 
mother,  and  there  began  that  series  of  con- 
flicts known  as  the  Hundred  Years*  War  (which 
see).  More  than  once  it  looked  as  though 
France  might  become  a  mere  dependency  of 
England,  but  through  the  heroic  deeds  of  Joan 
of  Arc  (which  see)  the  tide  turned,  and 
Charles  VII  found  himself  once  more  a  king 
with  a  kingdom.  All  of  France,  which  had 
been  signed  away  to  England  by  the  insane 
Charles  VI,  was  regained,  with  the  exception 
of  Calais,  on  the  Strait  of  Dover,  and  France 
began  to  recover  from  the  desolation  the  war 
had  brought. 

Much  power  had  slipped  back  into  the  hands 
of  the  feudal  nobles,  but  Louis  XI,  the  first 
king  after  the  close  of  the  Hundred  Years' 
War,  was  able  to  deal  with  such  a  state  of 
affairs.  His  methods  were  ruthless,  but  his 
results  were  certain,  and  before  the  cloee  of 
his  reign  he  had  laid  the  foundations  for  that 
absolute  monarchy  which  was  the  outstanding 
characteristic  of  France  in  the  centuries  that 
followed.  Charles  the  Bold,  Duke  of  Bur- 
gundy, chief  of  the  arrogant  nobles,  died  in 
1477,  and  his  vast  territories  came  to  the 
Crown.  Charles  VIII,  Louis's  successor,  mar- 
ried Anne  of  Brittany,  and  so  gained  that  large 
province;  then  he  attempted  to  extend  his  do- 
mains by  an  invasion  of  Italy.  This  was  the 
first  of  those  expeditions  into  Italy  on  the 
part  of  the  French  kings  which  had  far-reach- 
ing results. 

A  Period  of  Wars.  Under  Francis  I,  one  of 
the  most  elegant  and  accomplished  princes  of 
his  time,  France  was  very  prominent  in  Euro- 
pean affairs.  The  invasions  of  Italy  were  con- 
tinued by  him,  at  first  with  success,  but  when 
Emperor  Charles  V  took  the  field  against  him 
Francis  met  defeat,  and  for  a  time  was  actu- 
ally held  a  prisoner.    To  obtain  his  release  he 
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•wee  forced  to  Buirender.  all  he  had  gained  in 
Italy,  and  narrowly  escaped  givii^  up  some  ot 
his  French  territories.  The  struggle  against 
the  Hapeburgs  continued  under  Henry  II,  who 
also  became  involved  in  a  war  with  England, 
which  had  allied  itself  with  the  German  pow- 
ers. During  this  conflict  England  was  forced 
to  surrender  Calais,  its  last  pOHsesioD  in 
France. 

Another  struggle  began  during  the  reign 
of  Henry  II — the  struKle  between  the  Cath- 
olics and  the  Protestants,  or  Huguenots,  as 
they  were  called  in  France  i  and  this  developed 
in  the  succeeding  reigns  into  a  series  of  reli- 
gious wars  which  almost  rent  the  country  asun- 
der. The  climax,  but  by  no  means  the  end, 
came  in  the  massacre  of  Saint  Bartholomew's 
Day,  which  failed  in  its  purpose  of  utterly 
quelling  the  Protestants.  Not  until  the  acces- 
sion in  1589  of  Henry  of  Navarre,  leader  of  the 
Protestants,  as  Henry  IV,  did  the  religious  wars 
terminate,  and  even  then  they  were  brought 
to  an  end  only  by  Henry's  acceptance  of 
Roman  Catholicism.  It  was  this  king,  the 
first  of  the  Bourbons,  who  published  the  fa- 
mous Edict  of  Nantes,  giving  full  religious 
liberty  to  the  Huguenots,  and  turning  over  to 
them  several  cities,  including  La  Rochelle.  By 
reason  of  his  wise  policies  and  the  progress 
which  the  kingdom  made  imder  him  he  well 
merited  the  title  of  "the  Great"  and  his  assas- 
sinatioQ  in  1010  was  regarded  as  a  national 
calamity. 

The  Age  of  Absolutism.  Through  the  reigns 
that  follow  there  is  plainly  visible  the  growth 
of  that  absolutism,  that  oppression  which  to- 
ward the  end  of  the  eighteenth  century  brought 
on  its  own  punishment  in  the  French  Revolu- 
tion. Richelieu  stripped  the  nobles  of  all 
power,  and  as  the  general  assembly  had  lost 
practically  all  of  its  constitutional  rights  and 
was  little  more  than  a  court  of  law,  the  king, 
or  his  chosen  minister  with  him,  was  an  un- 
controlled despot.  Richelieu,  Maiarin,  Louis 
XIV — these  are  names  which  stand  in  the 
worid^  history  for  absolutism.  Never  in  all 
in  history  was  France  more  glorious  outwardly 
than  during  the  early  years  of  Louis's  reign. 
SticceBsful  in  w^ir,  doriiin:mt  nt  home,  the  king 
BUiTounded  hitn.wK  n'iiL  ii\[  the  elegance  and 
r  which  a  subservient  people  liked  to  see 
jeir  king;  lie  has  come  down  in  his- 
ind  Monarch."  But  matters 
armies  failed,  and  the  people, 
I  unendurable  burdens  of  ta»- 
^-nly  to  express  their  discon- 
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tent.  The  reign  of  Louis  XV  was  but  a  period 
of  further  depression  and  decay — costly  wars, 
heavy  taxes  and  a  king  and  ministers  for 
whom  not  the  least  respect  could  be  felt. 
Louis  XVI,  who  came  to  the  throne  in  1774, 
found  matters  in  a  desperate  state.  A  strot^r 
king  might  have  mended  affaira  somewhat,  but 
Louis's  mild  measures  had  no  power  to  lessen 
the  tyranny  which  the  privileged  classes  exer- 
cised over  the  lower  orders,  or  to  cleanse  a 
society  rotten  to  the  core.  The  financial  con- 
dition of  the  country  was  hopeless,  and  the 
successive  ministers  attempted  in  vain  to  grap- 
ple with  it. 

Finally,  in  despair,  one  of  them,  Necker, 
counseled  an  extreme  measure— no  less  than 
the  calling  together  of  the  States-General,  or 
parliament,  which  had  not  been  summoned 
since  1614.  In  17S9  this  body  met,  and  with 
it  began  that  violent  movement,  one  of  the 
most  remarkable  the  world  has  ever  witneived, 
known  as  the  French  Revolution.  The  history 
of  the  next  ten  years  is  treated  under  that 
title  (see  French  Revolution),  while  that  for 
the  fifteen  yeara  following  is  included  in  the 
article  on  Napoleon  I. 

Reaction  and  New  Discontent.  It  was  said 
of  the  Bourbons  that  "they  never  forgot  any- 
thii^  and  never  teamed  anything."  and  the 
truth  of  this  was  proved  by  Louis  XVIII,  who 
came  to  the  throne  on  the  downfall  of  Napo- 
leon in  1814  (see  Bourbons),  for  he  promptly 
turned  from  the  moderate  liberals,  with  whose 
support  he  had  begun  to  govern,  to  the  reac- 
tionaries, and  tried  to  practice  the  same  op- 
pressive measures  which  had  brought  on  the 
Revolution.  His  brother,  Charles  X,  succeeded 
him  in  1824,  and  proved  even  less  liberal;  and 
in  1830,  when  his  ministry  published  ordinances 
curtailing  the  liberty  of  the  press  and  lessen- 
ing the  elective  privileges,  an  insurrection 
broke  out  by  which  Charles  was  overthrown 
and  Louis  Philippe  was  placed  on  the  throne, 
as  "king  of  the  French."  The  bovrgeoia,  or 
"middle  class,"  king  he  was  called,  and  for  a 
time  his  rule  was  fairly  popular,  but  he  proved 
no  more  ready  than  his  predecessors  to  grant 
liberties  to  the  people,  while  in  international 
affairs  he  took  a  decidedly  subordinate  place. 
In  1848,  therefore,  another  revolutionary  out- 
break drove  him  into  exile,  and  later  in  the 
year  a  republic  was  proclaimed.  The  first 
President  elected  was  Louis  Napoleon,  nephew 
of  the  great  Emperor — a  man  whose  ambitions 
were  by  no  means  satisfied  with  being  the 
head  of  a  mere  republic.    He  desired  impraial 
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sway,  and  in  1852  he  was  able,  by  a  sudden 
seizure  of  power,  to  have  himself  proclaimed 
emperor.  Millions  of  votes  confirmed  his 
move,  and  the  Second  Empire  was  launched. 
For  the  events  of  the  period  see  Napoleon  III. 

The  growth  of  the  Prussian  power  was 
watched  by  the  French  and  especially  by  the 
emperor  with  increasing  uneasiness,  which 
reached  its  climax  in  1870  when  the  vacant 
throne  of  Spain  was  offered  to  a  Hohenzollem 
(German)  prince.  The  demands  which  France 
made  at  this  time  so  incensed  Germany  that 
war  succeeded  (see  Franco-German  War),  the 
results   of   which   might  ha ve^  been   foreseen. 

Germany  had  been  preparing  for  just  such 
a  struggle  for  years,  while  the  resources  of 
France,  on  the  other  hand,  were  at  a  low  ebb; 
and  in  a  comparatively  short  time  France  suf- 
fered a  complete  and  intensely  humiliating 
defeat.  Germany  demanded  so  great  an  in- 
demnity that  it  felt  assured  France  would  be 
crushed  for  a  half  centur>',  but  the  Germans 
were  paid  within  ten  years.  Alsace  and  Lor- 
raine were  also  demanded  by  Germany,  and 
the  French  never  forgot  this  seizure  (see 
Alsace-Lorraine)  . 

Immediately  on  receipt  of  the  news  of  the 
defeat  of  Sedan,  Napoleon  III  was  deposed 
and  France  was  declared  a  republic. 

The  Third  Republic.  After  a  period  of  civil 
war  and  of  humiliation,  during  which  the  Ger- 
man troops  occupied  Paris,  a  stable  govern- 
ment was  established,  and  Thiers  was  chosen 
President.  He  resigned  in  1873  and  Marshal 
MacMahon  succeeded  him,  and  two  years  later 
the  present  constitution  of  France  was  adopted. 
MacMahon  resigned  in  1879,  and  Jules  Grevy 
was  chosen  his  successor.  Two  years  later 
France  adopted  its  active  colonial  policy,  first 
Tunis  and  then  Madagascar  being  reduced  to 
the  rank  of  dependencies,  or  colonies,  and  this 
policy  of  expansion  was  pushed  in  the  Far 
East,  in  Indo-China. 

Reelected  in  1885,  Grevy  resigned  in  1887, 
and  Sadi  Camot  became  President.  During 
his  administration  there  took  place  a  serious 
attempt  of  the  radicals,  the  Orleanists  and  the 
Bonapartists,  united  under  General  Boulanger, 
to  overthrow  the  republic.  "Marianne,"  how- 
ever, as  the  republic  is  called  half  in  affection 
and  half  in  good-natured  contempt,  was  saved 
by  Boulanger's  loss  of  popularity.  Camot*s 
administration  also  saw  another  sensation — 
the  failure  of  the  Panama  Canal  scheme,  and 
the  subsequent  prosecution  of  a  number  of 
men  high  in  public  life  (see  Panama  Canal). 
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In  1894  Camot  was  assassinated  by  an  Italian 
anarchist,  and  Casimir-Perier  was  chosen  to  fill 
his  place.  He  resigned  in  less  than  a  year,  and 
was  succeeded  by  Felix  Faure,  during  whose 
administration  was  begun  the  far-famed  Drey- 
fus case  (see  Dreyfus,  Alfred),  which  threat- 
ened the  very  existence  of  the  republic.  This 
was  continued  under  Emile  Loubet,  who  was 
chosen  President  on  the  death  of  Faure  in 
1899.  His  administration  was  marked  by  the 
bill  which  separated  Church  and  State  (see 
subhead  Religion,  above),  by  the  strengthen- 
ing of  cordial  relations  with  Italy  and  Russia 
and  by  the  establishment  in  1904  of  an  Eng- 
lish-French agreement  which  brought  the  two 
nations  into  closer  touch  than  they  had  been 
in  years. 

Loubet  was  succeeded  in  1906  by  Falli^res, 
and  during  his  administration  conflict  with 
Germany  seemed  imminent  because  of  oppos- 
ing colonial  interests,  but  Poincare,  the  prime 
minister,  was  strong  enough  to  avoid  the  crisis. 
Poincare  became  President  in  1913,  and  soon 
after  he  took  office  it  became  evident  that 
relations  between  France  and  Germany  were 
becoming  more  and  more  strained.  A  law  was 
passed  to  increase  the  size  of  the  French  army, 
but  before  it  could  be  made  thoroughly  effec- 
tive the  long-looked-for  break  had  come — 
the  War  of  the  Nations  had  commenced,  with 
an  apparent  cause  quite  apart  from  the  inter- 
ests of  France. 

The  military  movements,  as  well  as  the 
other  significant  features  of  that  Titanic  strug- 
gle are  treated  in  the  article  War  of  the 
Nations;  it  remains  here  but  to  record  a  few 
points  which  relate  especially  to  France.  Most 
evident  from  the  first  was  the  loyalty  of  all 
classes  to  the  government.  Socialists,  whose 
opposition  to  war  had  been  feared;  royalists, 
who  had  been  looked  upon  as  enemies  of  the 
republic,  all  responded  eagerly  to  the  call  for 
troops.  Even  the  priests,  who  had  been  ren- 
dered hostile  by  the  vnthdrawal  of  state  aid 
from  the  Church,  showed  a  conspicuous  loy- 
alty, and  thousands  of  priests  joined  the  col- 
ors. It  was  tacitly  assumed  that  Alsace  and 
Lorraine  were  again  to  become  French,  in 
event  of  victory  over  the  Teutonic  powers,  for 
France  had  never  lost  sight  of  that  ambition 
since  the  Franco-German  struggle  almost  half 
a  century  earlier;  but  only  the  outcome  of  the 
war  can  decide  that  important  question  with 
any  certainty.  j.aj\.j. 
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QTiestions 

What  has  been  the  cause  of  the  very  slow  increase  in  the  population  of  France? 

How  do  the  Pyrenees  differ  in  general  conformation  from  the  Alps? 

How  many  countries  have  a  greater  railway  mileage  than  has  France? 

If  a  Frenchman  commits  a  crime  for  which  he  may  be  sentenced  to  not  more 
than  five  years'  imprisonment,  by  what  court  is  he  tried? 

How  many  sovereign  queens  has  France  had? 

Who  was  the  "Grand  Monarch,"  and  why  was  he  so  called?  What  effect  did  his 
reign  have  on  the  country? 

How  many  countries  of  Europe  have  a  greater  population  than  France?  How 
many  are  more  densely  populated? 

What  is  the  tallest  peak  in  France?  How  does  it  compare  with  the  tallest  in 
Canada?    In  England?    In  the  United  States? 

Is  the  popular  song  which  refers  to  the  beauties  of  "Apple-blossom  time  in 
Normandy"  true  to  the  facts  in  the  case? 

What  may  the  Chamber  of  Deputies  do  which  the  Senate  may  not? 

Why  does  the  Battle  of  Tours  rank  among  the  fifteen  decisive  battles  of  the 
world? 

What  did  France  ever  have  to  do  with  the  Panama  Canal? 

What  general  difference  is  noticeable  between  the  people  of  Northern  France  and 
those  of  the  southern  regions,  and  how  is  this  accounted  for  by  their  origin? 

If  the  ocean  should  rise  660  feet,  what  would  constitute  the  seacoast  of  France? 

Why  do  not  the  peasants  of  France  eat  as  much  rye  bread  as  do  those  of  some 
other  countries? 

What  little  insect  has  cost  France  millions  of  dollars? 

How  many  Presidents  have  served  two  full  terms?  How  does  this  compare  with 
the  number  in  the  United  States? 

How  did  the  Germanic  method  of  inheritance  differ  from  the  Roman? 

What  was  the  last  territory  that  England  held  in  France?     When  was  it  lost? 

How  many  republics  have  there  been  in  France? 

Characterize  briefly  the  people  of  France. 

Why  do  French  farms  produce  more  per  acre  than  those  of  some  other  European 
countries? 

Why  are  the  high  mountain  valleys  the  best  places  for  manufacturing  concerns? 

What  effect  did  the  policies  of  Louis  XI  have  on  the  history  of  the  country? 

Why  was  the  outcome  of  the  Franco-German  War  a  foregone  conclusion? 

How  far  could  you  travel  in  a  straight  line  in  France? 

In  olden  times,  what  geographical  advantage  did  France  share  with  Italy  and 
Greece? 

How  would  a  range  of  mountains  near  the  west  coast  alter  rainfall  conditions? 

Who  was  the  great  crusading  king  of  France? 

Of  whom  was  it  said  that  "they  never  forgot  anything  and  never  learned  any- 
thing"? 

Why  is  France  almost  as  completely  isolated  as  is  Great  Britain? 

How  do  the  imports  of  the  country  differ  in  general  character  from  the  exports? 

What  girl  gave  back  to  a  king  his  kingdom? 

What  is?  the  national  flower  of  France? 

How  has  the  cutting  down  of  forests  injured  the  country? 

Who  was  on  the  throne  when  the  great  Revolution  broke  out?  In  what  measure 
was  he  to  blame  for  it? 
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Helatrd  SnbJeetB.  The  following  articles  In 
these  volumea  will  give  detailed  information  on 
many  phaHea  of  the  geography  and  life  of  France  ; 

Agin  court  Montpelller 

Alx  Nancy 

Aleni^n  Nantes 


Chertwurg 

Crfcy 
DUon 

Dunkirk 
Fontaineblea 
Grenoble 
Havre 

Ulle 
Marselllea 


Saint  Elienne 
Saint    Quentin 

Toulon 
Toulouse 

V'erHalllea 


Much   of   the  history 

of  the   country   Is   con- 

talned    In    the    articles 

sons  of  note.     The  kin 

iKS  are  not   Indexed   here 

BarrOB.  Count  de 

Marat.  Jean  Paul 

Bayard,  Chevalier  de 

Camot,  Marie  Francois 

Mirabeau,   Count  de 

Sadl 

Montcalm   de  Salnt- 

CharlfiH  Marie  1 

Veran,  Marquis  de 

Danton.  Georgen 

Jacques 

Necker,    Jacques 

Delcase«.  Theophlle 

Ney.  Michel 

Dreyfus,  Alfred 

Polncarfi,  Raiinond 

Eugene.  Frnngols 

Rlbol,   Alexandre    Felix 

Pallierea,  Clement  Ar- 

Joseph 

Richelieu.  Duke  de 

Frontenac,  Comte  de 

Rochambeau.  Count  de 

Genet,    Edmon    Charles 

Salnt-Cyr,  Laurent 

Gouvlon 

Godfrey  de  Bouillon 

.laint  Just,   Aniolne 

Grtvy,  Jules 

Sieves.  Emmanuel 

Guizot.  Francois  P.  G- 

Joneph 

TalLeyrand-Perlgord. 

Joffre,    Joseph    Jacques 

Duke  de 

Cesalre 

Thiers.  Louis  Adolphe 

I^fayelte,  Marquis  de 

Tocquevllle.  Alexis  .de 

Lamartlne.  Alphonse  de 

Waldeck-Roussoau. 

Lou  bet,  EJmlle 

Pierre 

MacMahon,   Muuiice  de 

LBAOINO 

PROPDCTS 

Beet 

Iron 

Chestnut 

Lace 

Cider 

Silk 

Aglncourt 
All- la-Chapel  le 
Albtgenses 
Alsace-Lorra  1  n  e 
Bastille 
Bonaparte 

Capetlan  Dynasty 
Carol  Inglans 
Chivalry 

Commune  of  Paris 
Continental  System 
Crecy 


Crimean  War 


Fl«td  of  the  Cloth  of 

Gold 
n«iicx>-a«rTtian  War 

^JPfCnfh  nnd  Indian  Wqi 
■^^  "    volution 


Leipzig,   Battles  of 
Lllwrty  Cap 
Loulsburg,  Sieges  of 
Merovingians 
Mississippi   Scheme 
Nantes,    Edict    of 
Normans 

Paris,  Treatle;  of 

Farlement 

Powers,  The  Great 

Quebec,  Battle  of 

Reformation 

Renaissance 

Saint   Bartholomew's 

Day.  Massacre  of 
Salic  Law 
Sedan,  Battle  of 
States-General 
Succession  Wars 
Trafalgar 
Triple  Alliance 
Triple  Entente 
iValols 
Verdun.  Treaty  o( 
Vienna,  Congreas  of 
Waldensea 
War  of  the  Nations 
Waterloo.  Battle  of 
W«atphalla,  subhead 

PecKM  of  WettphaUa 

X  T  Z  Correspondence 


Mont  Blanc 


Garonne 

Marne 


Champs  Elysees 

Legion  1 

Corsica 

Orlflanm 

Department 

Tulierlet 

Orls-nez.  Cape 

FBAHCE,  Anatolg  (1844-  },  the  pen 
name  of  Jacques  Anatole  Thibault.  a  French 
noveliet  aatl  humorist,  and  since  1884  a  mem- 
ber of  the  French  Academy.  Besides  Thf 
Crime  ol  Sylvester  Bonnard,  which  eatnbliahed 
his  fame,  hia  works  include  The  Red  LUy, 
Thai»,  The  Garden  of  Epicurus  and  his  latest 
romance,  Tke  Revolt  of  the  Angela,  which  deals 
with  the  adventures  of  Lucifer  (which  Bee) 
after  his  banishment  from  heaven.  He  is  one 
uf  the  moat  popular  preaent-day  writers. 
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FRANCHISE,  fran'chize,  a  particular  privi- 
lege of  a  public  nature  granted  bj'  the  govern- 
ment of  a  state  or  city  to  individuals,  associa- 
tions or  corporations,  which  does  not  belong 
to  the  citizens  generally  as  a  common  right. 
A  franchise  may  grant  the  right  to  a  special 
use  of  public  property,  such  as  streets  for 
electric  cars,  or  the  right  to  take  needed  pri- 
vate property,  with  compensation.  All  public 
ser\'ice  companies  which  are  granted  franchises 
must  render  service  to  all  persons  desiring  it, 
on  equal  terms,  without  discrimination  and  for 
reasonable  compensation.  If  this  were  not  so, 
companies  existing  by  the  grant  of  public 
franchises,  engaged  in  supplying  the  great  con- 
veniences of  life,  such  as  water,  gas,'  electric 
lights,  street  cars,  etc.,  could  impose  hard- 
ships upon  the  public.  A  franchise  or  corpora- 
tion will  not  be  allowed  to  allege  as  an  excuse 
for  failure  to  perform  any  duty  required  of  it 
that  it  would  be  unprofitable.  It  cannot  keep 
its  franchise  and  refuse  to  perform  its  duties. 

Each  state  or  province  decrees  by  statute 
the  general  terms  upon  which  franchises  may 
be  granted,  then  local  bodies,  such  as  city 
boards  of  aldermen  or  county  commissioners, 
issue  the  neccssar>'  permits.  In  years  not  long 
past  it  was  customary  to  grant  franchises  for 
terms  of  fifty  or  seventy-five  years,  or  even 
in  perpetuity.  People  of  to-day  have  learned 
that  the  best  means  of  securing  from  public 
service  corporations  acceptable  service  is  to 
grant  privileges  for  no  longer  than  twenty  to 
thirty  years.  When  a  company  must  seek 
frequent  renewal  of  its  privileges  it  is  quite 
likely  to  render  the  best  possible  service.  Fre- 
quently in  return  for  the  privileges  granted  it, 
the  company  is  made  to  pay  to  the  municipal- 
ity a  portion  of  its  net  earnings. 

FRAN 'CIS,  the  name  borne  by  two  of  the 
French  kings  near  the  beginning  of  the  period 
of  modem  histor>'. 

Francis  I  (1494-1547)  came  to  the  throne  in 
1515  on  the  death  of  his  father-in-law,  Louis 
XII.  During  the  greater  part  of  his  reign 
he  was  engaged  in  a  bitter  struggle  with  Em- 
peror Charles  V  of  Germany,  whose  election 
to  the  imperial  dignity  (see  Holy  Roman  Em- 
pire) had  been  a  source  of  great  disappoint- 
ment to  the  French  king.  Before  beginning 
the  war  Francis  invited  Henry  VIH  of  Eng- 
land to  a  conference,  hoping  to  secure  the 
latter  as  an  ally,  and  the  two  kings,  each  at- 
tended by  a  magnificent  train  of  nobles,  met 
in  1520  on  the  famous  Field  of  the  Cloth  of 
Gold  (which  see). 


The  conflict  between  Francis  and  Charles, 
which  began  in  1521  and  ended  with  the  Treaty 
of  Crespy  in  1544,  resulted  in  no  decisive 
advantage  to  either  side.  Its  most  striking 
features  were  the  crushing  defeat  of  Francis 
at  Pavia,  Italy,  in  1525,  where  he  was  taken 
prisoner,  the  sack  of  Rome  by  an  imperial 
army  in  1527,  and  the  French  king's  alliance 
with  the  sultan  of  Turkey.  The  most  com- 
mendable feature  of  his  reign  was  his  patron- 
age of  art  and  learning. 

Francis  II  (1544-1560),  son  of  Henry  II  and 
Catharine  de*  Medici  (which  see),  came  to 
the  throne  in  1559.  During  his  short  reign  of 
one  year  the  government  was  in  the  hands 
of  the  uncles  of  his  wife,  who  was  Mary  Queen 
of  Scots.  He  was  succeeded  by  his  brother, 
Charles  IX. 

FRANCIS,  the  name  of  two  sovereigns  who 
have  borne  the  title  Holy  Roman  Emperor 
(see  Holy  Roman  Empire). 

Francis  I  (1708-1765)  was  crowned  Holy 
Roman  Emperor  in  1745,  nine  years  after  his 
marriage  to  Maria  Theresa  of  Austria,  the 
only  daughter  and  heiress  of  Emperor  Charles 
VI  (see  Maria  Theresa).  On  the  death  of 
Charles,  in  1740,  Maria  named  her  husband 
coregent  with  herself,  but  she  kept  in  her 
own  hands  the  actual  management  of  the  king- 
dom. To  Maria  also  fell  the  burden  of  carry- 
ing on  the  Seven  Years'  War  (which  see), 
which  broke  out  between  Austria  and  Prussia 
in  1756.  Joseph,  son  of  Francis  and  Maria,  suc- 
ceeded his  father  as  Holy  Roman  Emperor  in 
1765. 

Francis  II  (1768-1835)  was  the  last  ruler  to 
bear  the  title  Holy  Roman  Emperor.  He  sue- 
ceeded  to  the  hereditary  dominions  of  Austria 
in  1792,  and  later  in  the  same  year  was  elected 
Holy  Roman  Emperor.  At  this  time  Prussia 
and  Austria  were  leagued  together  against  the 
new  republic  of  France,  bom  of  the  French 
Revolution,  and  hostilities  were  continued  until 
1797,  when,  by  the  Treaty  of  Campo  Formio, 
Francis  was  forced  to  cede  Belgium  and  Lom- 
bardy  to  France.  Two  years  later  he  entered 
into  an  alliance  with  Russia  and  England,  hop- 
ing to  check  the  ambitious  designs  of  Napo- 
leon, but  the  new  war  was  most  disastrous  for 
Austria. 

In  1804  Francis  assumed  the  title  "Emperor 
of  Austria,"  and  the  following  year  made 
another  alliance  with  Russia.  The  combined 
Russian  and  Austrian  armies  were  hopelessly 
defeated  by  Napoleon  at  Austerlitz  (1805),  and 
the  Holy  Roman  Empire,  after  an  existence 
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oC  B  thousand  years,  wua  disaolved.  In  1806 
Francis  gave  up  his  imperial  title,  being  known 
thereafter  as  onSperor  of  Austria. 

He  joined  another  league  of  the  powers 
against  Napoleon  in  1814,  and  after  the  lat- 
tor's  downfall  associated  himself  with  Alex- 
ander I  of  Russia  and  Frederick  William  III 
of  PniBsia  in  the  formation  of  the  Holy  Al- 
liance (which  sec).  During  the  remainder  of 
his  reign  he  ruled  as  an  nbeolute  monarch. 

FRANCISCANS,  fransis'kam,  members  of 
three  great  religious  Orders,  founded  in  the 
thirteenth  century  by  Saint  Francis  of  .■\ssisi. 
The  first  Order  is  that  of  the  Friars  Minor,  or 
gray  friars;  the  second,  that  of  the  Poor  ClarcK, 
or  Franciscan  nuns;  and  the  third,  the  Order 
ol  Penance  or  Tcrtiariet.  While  their  original 
aim  was  the  spiritual  welfare  of  the  masses. 
the  Franciscans  soon  became  identified  with 
great  educational  institutions.  They  are  inti- 
mately associated  with  the  mission  work  of 
the  United  States  and  Canada,  where,  notably 
along  the  Pacific  coast,  they  labor  nobly  for 
the  education  and  uplift  of  the  Indians.  See 
Francis  of  Asbibi. 

FRANCIS  JOSEPH  I  <1830-I9I6),  emperor 
of  Austria  and  king  of  Hungary,  had  one  of 
the  longest  reigna  in  history.  He  became  em- 
peror in  the  revolution  year  of  1848,  on  the 
abdication  of  Ferdinand  I,  and  succeeded  to  a 
troubled  empire. 
Hungary  openly 
revolted,  even  go- 
ing so  far  as  to 
declare  a  repub- 
lic, but  the  young 
emperor  succeed- 
ed in  putting 
down  the  rebel- 
lion and  estab- 
lishing nearly  ab- 
solute authority. 
The  Hungarians 
did  not  placidly 
erties  taken  from  them,  and  in  1853  a  Hunga- 
rian almost  succeeded  in  assassinating  Francis 

All  the  policies  of  the  government  were  at 

first  thoroughly  reactionary,  and  the  insui^cnts 

in  Italy  were  put  down  as  vigorously  as  those 

in  Hungary  had  been.    In  1859  a  war  broke 

out  with  Sardinia,  and  though  France  deserted 

Sardinia  in  the  midst  of  the  struggle,  the  result 

■|^ni  the  loss  to  Austria  of  Lombardy.     The 

^HHh|faD  of  the  supremacy  of  Austria  or  Prus- 

^^^  — nany  led  to  the  Seven  Weeks'  War. 


FRANCIS  JOSEPH 

jubniit  to  having  their  I 
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which  ended  disastrously  for  Austria,  and  after 
the  close  of  that  struggle  Francis  Joseph 
adopted  more  liberal  policies.  Constitutional 
r^ts  were  granted,  and  the  Austro-Hungarian 
state  as  it  exists  to-day  was  formed,  the  em- 
peror being  crowned  king  of  Hungary  in  1867. 
Francis  Joseph  always  enjoyed  a  very  con- 
siderable popularity,  and  this,  rather  than  any 
real  spirit  of  union,  held  his  dual  realm  to- 
gether. During  his  reign  industrial  conditions 
greatly  improved,  and  the  country  made  far 
more  progress  than  ever  before.  The  life  of 
the  emperor  was  saddened  repeatedly  by  trag- 
edies which  stirred  the  nation  and  the  world. 
In  1898  his  empress,  Elizabeth,  whom  he  had 
married  in  1854,  was  assassinated  by  an  Italian 
anarchist;  in  1899  his  only  son  was  killed, 
which  left  a.  nephew.  Archduke  Francis  Ferdi- 
nand, as  heir  to  the  throne.  In  June,  1914. 
Francis  Ferdinand  and  his  consort  were  mur- 
dered in  their  carriage,  in  Serajevo.  Bosnia,  by 
a  Serbian,  a  tragic  incident  which  hastened  the 
War  of  the  Nations  two  months  later.  These 
events  accentuated  the  troubled  political  con- 
dition in  the  realm  of  Francis  Joseph  and 
denominated  him  the  "monarch  of  many  so:^ 
rows."  He  was  succeeded  November  21,  1916, 
by  his  nephew,  who  assumed  the  title  Charles 
I.     See  AuBiHM-HuvG.tKY,  subhead   History. 

FRANCIS  OF  ASSIST,  oAst'zc  {1182-1226), 
an  Italian  monk  and  founder  of  the  religious 
Order  of  the  Franciscans.  In  youth  hiH  ar- 
dent piety  prompted  him  to  dispose  of  his 
worldly  belongings  and  to  devote  himself  to  the 
service  of  the  poor  and  afflicted.  As  his  fol- 
lowers increased  he  journeyed  to  Rome  to  ob- 
tain the  Pupal  permission  to  found  a  religious 
Order.  This  was  granted  after  some  opposi- 
tion, and  the  friars  began  to  increase  in  num- 
ber and  to  spread  everywhere.  The  rule  of 
the  Order  was  based  upon  the  strictest  pov- 
erty, which  implied  no  property,  and  existence 
by  means  of  alms.  The  simple,  austere  life  of 
Saint  Francis,  particularly  his  deep  love  for  all 
created  things,  inspired  many  non-Catholic 
movements  to  honor  his  memory.  One  of 
these  was  organised  by  Paul  Sabatier,  a  French 
Calvinii^t  minister,  its  object  being  to  etudy 
the  life  and  virtues  of  the  saint.    See  Fban- 

FRAHCKE,  irahnk'e,  Auovbt  Herman.s 
(1663-1727),  a  German  educator,  founder  of 
the  Frunckc  Institutes  at  Halle,  whose  meth- 
ods and  theories  have  permanently  influenced 
the  Prussian  syatem  of  public  education.  Be 
was  bom  in  Liibeck  and  educated  at  the  uni- 
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veraities  of  Erfurt,  Kiel  and  Leipzig.  In  1691 
he  was  appointed  professor  of  Greek  and  Ori- 
ental languages  at  the  University  of  Halle,  and 
at  the  same  time  began  his  duties  as  pastor  of 
a  suburban  church.  Four  years  later  he  estab- 
lished-^a  free  school  for  the  children  of  his 
parish,  the  beginning  of  an  educational  work 
of  far-reaching  importance.  From  this  small 
beginning  developed  an  elementary  *hool  for 
the  children  of  the  citizens  of  Halle,  an  or- 
phan asylum,  a  boarding  school  for  well-to-do 
bpys,  a  training  school  for  teachers  and  a  Latin 
school.  Many  notable  educational  leaders 
went  out  from  his  institutions,  and  his  meth- 
ods were  followed  in  various  parts  of  Europe. 
At  the  present  time  the  Francke  Institutes 
form  in  themselves  almost  a  suburb  of  the  city 
of  Halle,  and  are  given  government  support. 

FRANCO-GERMAN  WAR,  a  momentous 
struggle  which  took  place  between  Germany 
and  France  in  1870-1871.  By  its  overthrow  of 
.\iistria  in  the  Seven  Weeks'  War  Prussia  had 
placed  itself  at  the  head  of  the  German  states, 
and  this  position  it  was  determined  to  main- 
tain. Napoleon  III  of  France  recognized  the 
fact  that  nothing  would  so  strengthen  his  gov- 
ernment as  a  successful  foreign  policy,  and 
particularly  a  defeat  of  Prussia,  the  ancient 
enemy  of  France.  Meanwhile  Bismarck,  the 
great  German  statesman,  was  equally  anxious 
for  a  struggle.  A  cause  was  not  far  to  seek, 
and  was  found  in  a  question  as  to  the  succes- 
sion to  the  Spanish  crown,  which  had  been 
offered  by  Marshal  Prim  to  Prince  Leopold  of 
HohenzoUern,  a  German.  It  wa^s  felt  in  France 
that  this  would  increase  the  power  of  Prussia 
beyond  safe  limits,  and  although  Leopold  vol- 
untarily withdrew  his  name,  the  French  gov- 
ernment demanded  of  Prussia  a  promise  that 
no  Pnissian  prince  should  ever  sit  upon  the 
Spanish  throne.  Naturally  Pnissia  refused  to 
comply  with  this  demand,  and  the  result  was 
a  declaration  of  war  on  the  part  of  France. 

Both  countries  went  into  the  struggle  with 
great  enthusiasm.  In  Prussia,  where  the  prob- 
ability of  such  a  war  had  long  been  foreseen, 
the  army  was  in  a  state  of  readiness,  and  plans 
had  been  carefully  made  by  the  militar>''  genius, 
Von  Moltke.  In  France,  on  the  contrary,  no 
one  seemed  to  have  a  correct  measure  of  the 
forces  that  might  be  drawn  upon,  and  they 
proved  vastly  inferior  in  numbers  and  in  or- 
ganization to  what  had  been  hoped.  Only 
about  250,000  men  were  found  to  be  available, 
as  against  450,000  Germans,  who  had  also  a 
reser\'e  of  almost  400,000.     The   victory  was 


with  the  Germans  from  the  first.  At  Weiasen- 
burg,  at  Worth  and  at  Spichem  the  French 
armies  were  defeated,  and  their  numbers  were 
greatly  lessened.  At  length  the  forces  divided 
into  two  parts — one  under  MacMahon  and  one 
under  Bazaine;  and  these  two  were  separated 
by  the  Germans  and  prevented  from  effecting 
a  junction.  Bazaine  was  defeated  and  sur- 
rounded at  Metz,  and  thus  kept  from  giving 
any  aid  to  France.  MacMahon,  ordered  to 
march  to  the  relief  of  Bazaine,  met  the  Ger- 
mans near  Sedan,  and  there  was  fought  a 
great  battle  which  resulted  in  the  total  defeat 
of  the  French  and  the  surrender  of  the  whole 
army,  with  Napoleon  (September,  1870).  In 
October  of  the  same  year  Bazaine  was  forced 
to  surrender  at  Metz. 

When  the  news  of  the  defeat  at  Sedan 
reached  Paris,  Napoleon  was  deposed  and 
France  was  declared  a  republic.  The  first  task 
of  the  new  government  was  to  put  Paris  in 
condition  to  withstand  a  siege.  Despite  the 
heroism  of  the  inhabitants,  however,  and  the 
utmost  efforts  of  the  French  army,  the  siege 
was  continued  only  until  Febniarj%  1871,  when 
the  city  was  forced  to  yield.  A  treaty  was 
drawn  up,  in  accordance  with  which  France 
gave  up  Alsace  and  the  German-speaking  part 
of  Lorraine  and  pledged  itself  to  pay  a  war 
indemnity  amounting  to  about  one  billion 
dollars.  This  war,  which  proved  the  total 
overthrow  of  the  second  empire  in  France, 
greatly  strengthened  the  plaiLs  for  German 
unity  by  bringing  the  various  German  states 
together  against  one  enemy.  Sec  subtitle  His- 
tory, under  France  and  Germany,      a.mcc. 

Consult  Maurice's  Franco-Oerman  War,  In 
"Cambrldgre  Modern  History"  Series ;  Hertslet's 
The  Map  of  Europe  by  Treaty. 

FRANCOLIN,  jrang'koUn,  a  game  bird  re- 
lated to  the  partridge.  There  are  forty  or 
more  species, 
most  of  which 
are  found  in 
Africa.  The  col- 
oration of  all  is 
rich  and  varied, 
and  the  phmiage 
of  the  sexes  is 
practically  alike; 
in  this  francolins 
differ  from  most 
other  birds.  They 
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travel  in  famUy  parties,  r^^^^^^^^^'^X^r^- 
and  fly  swiftly  and  heavWv  -     ^^,^  \x?»s5^  <sx^^ 
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loud,  shnll  cries  may  be  heard  in  all  directions. 
Their  diet  consists  of  insects,  berriea,  seeda  and 
bulba.  Their  nests  are  well  concealed  and 
resemble  those  of  the  partridges.  Six  to  four- 
teen eggs  are  laid  in  the  autumn  and  sprii^; 
these  arc  brown  and  buff  in  color,  with  stnaJl, 
dark  spots.  FrancolinB  once  abounded  in 
Southern  Europe,  but  are  now  extinct  there. 

FRAKEFOST,  Inb.,  the  county  seat  of  Clin- 
ton County,  is  situated  north  and  west  of  the 
center  of  the  state,  twenty-four  miles  south- 
east of  Lafayette  and  forty-seven  miles  north- 
west of  Indianapolis.  It  is  on  Prairie  Creek 
and  on  the  Vandalia;  the  Lake  Erie  &  West- 
ern; the  Toledo,  Saint  Louis  4  Western 
(Cloi'er  Leaf),  and  the  Chicago,  Indianapolis 
A  Louisville  railroads.  It  has  two  interurfoan 
lines,  one  extending  to  Lafayette,  the  other  to 
Indianapolis.  The  area  of  the  city  is  about 
three  square  miles.  The  population  in  1910 
was  8,634;  in  1916  it  was  9,596,  by  Federal  esti- 
mate. 

Among  the  more  prominent  structures  are 
a  $200,000  courthouse;  a  Federal  building, 
erected  in  1914  at  a  cost  of  (80,000;  the  home 
office  of  the  People's  Life  Insurance  Com- 
pany ;  an  opera  house,  Masonic  Temple,  Elks 
Home  and  a  Carnegie  Library.  The  public 
park  of  eighty-three  acres  contains  a  golf 
course,  baseball  grounds,  tennis  court.  toOt 
swimming  pool  and  playground  equipment. 

The  city  contains  a  number  of  large  grain 
elevators,  and  is  an  important  grain  market. 
The  wholesale  business  amounts  to  nearly 
$1,600,000  annually.  Among  a  number  of 
wholesale  houses  arc  those  handling  meat, 
fruit  and  vegetables,  poultry,  confectionery 
and  barber  supplies.  Broom  and  handle  fac- 
tories, planing  and  saw  mills,  two  electrically- 
equipped  flour  mills,  a  large  creamery  plant 
with  an  aanual  output  of  2,700,000  pounds  of 
butter,  a  kitchen  cabinet  factory,  stove  and 
fumaoe  and  canning  factories  and  an  artificial 
ioe  and  refrigeration  plant  are  the  important 
conunercial  enterprises.  The  Clover  Leaf  rail- 
K»d  ohops  are  located  here.  Frankfort  was 
founded  in  1830  and  chartered  as  a  city  in 
1B7B.  Fji, 

FRANK'FORT,  Kv..  the  state  capital  and 
the  coimly  scat  of  Franklin  County,  is  twenty- 
1  northwest  of  Lexington,  fifty-five 
(  Louisvilli'  and  ninety-three  miles 
:t  is  on  the  Kentucky 
1  the  Louisville  A  Nashville,  the 
k  Ohio  nnd  the  Frankfort  A  Cin- 
klao  served  by  an  in* 
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terurban  line,  and  there  is  steamboat  com- 
munication with  Cincinnati,  Louisville  and 
other  ri\'cr  ports.  The  area  of  the  city  is 
nearly  ten  square  miles.  The  papulation  was 
10,465  in  1910.  and  11,080  in  1916,  by  a  Federal 
estimate. 

Special  Features.  Frankfort  is  built  upon 
low  rolling  hills  on  bolh  sides  of  the  river. 
which  is  crossed  by  a  suspension  bridge  700 
feet  long.  The  surrounding  country  is  the  fa- 
mous Blue  Grass  region  of  Kentucky.  The 
city  contains  a  number  of  beautiful  buildin|fr<. 
the  moat  prominent  of  which  is  the  new  Capi- 
tol, erected  at  a  cost  of  12,000,000.  It  ia  con- 
structed of  gRtnite  and  white  limestone,  in  thr 
Italian  Renaissance  style.  In  it  arc  boused 
the  state  library  and  the  library  of  the  Ken- 
tucky State  Historical  Society,  in  whose  rooms 
are  some  valuable  works  of  art.  The  old  Cap- 
itol, first  occupied  in  1829.  is  still  standing,  and 
is  a  noteworthy  specimen  of  early  .American 
architecture.  Other  prominent  structures  are 
the  Federal  building,  erected  in  ISS3  at  a  co«t 
of  S180,000,  and  recently  enlarged  at  a  cost 
of  1125,000;  the  governor's  mansion,  state  ar- 
senal, V.  M.  C.  A.  and  public  library.  Here 
also  are  locatj^d  a  state  normal  tor  colored 
people,  the  state  home  for  feeble-minded  chil- 
dren and  the  stale  penitentiary.  Glen  wood 
Park  and  the  grounds  surrounding  the  new 
Capitol  tt^clher  contain  about  sixty  acres. 

Franklin  (state)  Cemetery,  beautifully  sit- 
uated on  a  hill  near  the  city,  is  an  iat«r«st- 
ing  historical  biir>'ing  ground.  In  it  lie  the 
remains  of  Daniel  Boone  and  his  wife,  Vice- 
President  Richard  M.  Johnson,  the  sculptor 
Joel  T.  Hart,  the  poet  Theodore  O'Hara.  who 
wrote  The  Bivouac  of  the  Dead,  twelve  gov- 
ernors of  Kentucky,  nine  United  States  Sena- 
tors, four  ministers  to  foreign  countries  and 
three  United  States  district  judges. 

Industries.  The  varied  industries  of  Frank- 
fort include  manufactures  of  lumber.  Sour, 
shoes,  chairs,  tobacco,  twine,  whisky,  brooms 
and  other  commodities.  There  are  canning 
factories  and  two  reel  factories.  Water  power 
is  furnished  by  a  lock  and  dam  across  the 
river.  Hemp  and  tc^acco  are  extensively 
raised  about  Frankfort,  and  the  city  has  a 
lance  wholesale  trade  in  these  and  other  prod- 
History.  Frankfort  was  founded  in  1786  b}' 
General  James  Wilkinson,  who  made  the  set- 
tlement the  base  of  his  trading  opcrationa  and 
intrigues  with  the  Spanish  at  New  Orleuu.  It 
became  the  state  capital  in  1702.  Jjoj~ 
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FRANKFORT-ON-THE-MAIN,  a  German 
commercial  city,  the  birthplace  of  Goethe,  the 
nation's  most  distinguished  poet;  Feuerbach, 
the  philosopher;  Schlosser,  the  historian; 
Kirchner,  the  scholar  and  naturalist,  and  many 
other  celebrated  men.  The  city  is  situated  in 
the  Prussian  province  of  Hesse-Nassau,  on  the 
right  bank  of  the  River  Main.  Frankfort  was 
long  the  place  of  election  of  the  German  em- 
perors. In  the  election  room  of  the  Rathaus, 
or  Romer,  a  Gothic  structure  dating  back  to 
the  fifteenth  century,  electors  have  had  many 
historical  meetings,  while  in  its  Kaisersaal,  or 
imperial  hall,  many  newly-elected  emperors 
have  held  public  banquets.  From  the  thir- 
teenth to  the  sixteenth  century,  the  coronation 
took  place  in  the  Cathedral  of  Saint  Bartholo- 
mew, one  of  the  city's  most  remarkable 
churches. 

In  recent  years  Frankfort  has  been  greatly 
extended  and  improved,  and  many  fine  public 
and  private  buildings  have  been  erected; 
among  them  are  the  new  opera  house,  one  of 
the  finest  in  the  world;  the  courts  of  justice, 
and  the  new  exchange.  The  city  lies  at  the 
junction  of  seven  railways,  and  it  has  direct 
ocean  communication  by  way  of  the  .Main  and 
the  Rhine.  It  is  one  of  the  most  famous 
banking  centers  of  Europe.  Although  insignifi- 
cant compared  with  its  commercial  activities, 
the  city's  leading  manufactures  include  colonial 
wares,  machinery,  soap,  perfumery  and  hats. 

Frankfort  is  rich  in  associations  of  litera- 
ture and  art,  as  well  as  in  establishments  to 
promote  them.  Notable  among  the  latter  are 
the  Historical  Museum,  the  Stiidel  Art  Insti- 
tute and  the  Rothschild  Library.  In  the  pub- 
lic squares  are  fine  statues  of  Goethe,  Schiller 
and  Gutenberg.  The  city  dates  from  the  time 
of  Charlemagne.  After  Napoleon's  downfall 
it  became  a  free  city — one  of  the  four  in  Ger- 
many. However,  in  1866,  having  espoused  the 
unsuccessful  Austrian  cause  in  the  Seven 
Weeks'  War,  it  was  seized  by  the  Prussians 
and  later  formally  incorporated  with  Pnissia. 
Population  in  1910,  414,576. 

FRANKFORT-ON-THE-ODER,  an  impor- 
tant commercial  town,  carrying  on  an  exten- 
sive trade  both  by  land  and  water,  is  a  town 
of  Prussia,  in  the  province  of  Brandenburg, 
fifty-one  miles  southeast  of  Berlin.  Three 
great  fairs  are  held  here  annually.  The  town, 
which  is  well  built,  has  many  iron  foundries, 
tanneries,  and  breweries;  its  chief  manufac- 
tures consist  of  machinery  and  metal  goods, 
chemicals,  organs,  leather,  stoneware,  tobacco, 


spirits  and  paper.  The  university,  founded  in 
1506,  was  incorporated  with  that  of  Breslau 
in  1811.  Among  its  chief  buildings  are  the 
Church  of  Saint  Mary,  the  Rathaus  and  a 
theater.  The  Oder  is  a  navigable  river,  and, 
because  of  its  connection  by  canals  with  the 
Vistula  and  the  Elbe,  Frankfort-on-the-Oder 
has  always  enjoyed  considerable  commercial 
importance.    Population  in  1910,  68,230. 

FRANK 'ING  PRIVILEGE,  the  right  to 
send  letters  and  packages  through  the  mail 
without  charge.  In  Great  Britain  the  privi- 
lege was  abolished  by  Parliament  in  1840,  ex- 
cepting for  official  documents.  The  same  rule 
applies  to  Canada. 

In  the  United  States  it  was  first  accorded  to 
soldiers  in  actual  service  during  the  Revolu- 
tionary War;  then  to  officers  of  the  govern- 
ment, Senators  and  Representatives  in  Con- 
gress, postmasters  for  official  correspondence, 
newspaper  exchanges  and  petitions  to  Con- 
gress, and  later,  exchanges  of  the  Smithsonian 
Institute  and  medals  and  testimonials  to  sol- 
diers. The  first  four  Presidents  were  accorded 
the  franking  privilege  for  life,  and  it  was 
granted  to  the  widows  of  ex-Presidents  Gar- 
field, Cleveland  and  Harrison  by  Congressional 
vote. 

The  privilege  was  entirely  abolished  in  1873 
in  the  United  States,  but  was  partially  restored 
later.  The  President,  Vice-President,  Senators, 
Representatives  and  Delegates  in  Congress, 
Secretary  of  the  Senate  and  Clerk  of  the  House 
of  Representatives  may  send  and  receive  free 
through  the  mail  all  public  documents  printed 
by  order  of  Congress.  Official  business  of  each 
executive  department  or  bureau  of  the  gov- 
ernment is  always  franked.  Seeds  may  be 
transmitted  by  the  Department  of  Agriculture; 
any  member  of  Congress  receiving  seeds  from 
the  Department  for  distribution  may  mail 
them  free.  All  official  correspondence  of  the 
Superintendent  of  Documents  is  entitled  to 
free  transportation,  and  he  is  entitled  to  frank 
public  documents.  Envelopes  for  franking 
mail  are  marked  Official  Business. 

The   franking   privilege    has    been    greatly 
abused  at  times.    In  theory  it  is  excellent,  for 
public  documents    of    an    instructive    nature 
should  reach  interested  persons  without  expense. 
However,  there  have  been  instances  of  mailing 
half  a  million  copies  of  Congressmen's  speeches 
simply  as  arguments  in  the  heat  oi  'b. -s^'^ic^^s^ 
campaign,  against  which  practice    xo:^^^  ^^^^^'^sr. 
tion  is  made.     The  fine  for  f ra^^^^"^"^  ^''^^ 
mail  matXet  \&  >kiK^. 
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FRAKKLASD,  or  FRANKUH,  a  name  given 
ID  17M  to  a  short-li\ed  state  organi^atioD  of 
which  Joha  Se\ier  a  notable  man  at  the  time 
was  gmemor  It  was  formed  as  a  protest 
against  the  action  of  North  Carolina  in  de- 
pnving  its  citiisena  of  state  goi  eminent  At 
the  close  of  the  Re\  olutionary  War  Congress 
had  no  money  to  pa>  its  debts  and  asked  all 
the  states  holding  Western  lands  to  donate 
them  to  the  Federal  Rovernment  North  Caro- 
lina of  which  the  present  Tennessee  waa  then 
a  part  agreed  but  the  settlers  of  this  latter 
region  did  not  gue  the  plan  their  approval 
and  they  set  up  a  new  state  which  they  named 
Frankland  or  Franklin  They  fixed  the  sal 
aries  of  their  officers  at  so  many  raccoon  skins 
because  of  the  scarcity  of  money  After  a 
hard  struggle  North  Carolina  suppressed  the 
new  government  in  1788  The  lemtorv  of 
Tennessee  nas  ceded  to  the  United  Stat«s  go\ 
emment  in  1790  and  in  1796  it  was  adniitttd 
as  the  sixteenth  state  of  the  Union  See  Ten 
NBsaEE,  subhead  Hutory 

FRANK  LIN,  a.  district  of  the  Noithwest 
Territories  of  Canada  named  in  honor  of  Sir 
John  Franklin  It  was  formed  in  1895  and 
includes  many  islands  to  the  north  of  the 
mainland  as  well  as  Baffin  Land  and  Albert 
Land  It  IS  practically  uninhabited  for  it  is 
almost  entirelj  within  the  Arctic  Circle  the 
only  inhabitants  are  a  few  Eskimos  in  Baffin 
Land  The  total  area  is  estimated  at  500000 
square  miles  In  some  parts  of  the  district 
musk  oxen  bears  foxes  and  other  fur  bearing 
animals  are  found  in  la^e  nuroberj  For  fur 
ther  details  see  Nohtkwbst  Territoribs 

FRAKKtIN,  Benjamin  (170&-1790)  one  of 
the  first  great  Americans  and  what  can  be 
said  of  few  men  in  all  the  world  s  bistorj  a 
man  distinguished  in  almost  every  field 
of  cndea\  or  The  epigrammatic  inscription 
carved  on  a  medallion  of  him  He  has  seized 
the  lightning  from  Heaven  and  the  sceptre 
from  t>rants  mentions  but  two  of  the  numer 
oiu)  phases  of  his  activity  Scientist  author 
stateHnian  philosopher  inventor  printer  dip- 
lomat humonst — surely  few  other  men  ever 
ventured  on  so  many  careers  and  worked  thctii 
out  BO  successfully  Amenca  s  patron  suint 
of  common  sense  he  is  called  and  the  de 
aonptioa  fits  him  nell  for  in  everything  b( 
did,  in  everything  he  said  and  in  everything 
Iw  wrote  there  was  evidence  of  plain   unsenti- 
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was  a  tallow  chandler  As  the  family  was  poor 
and  as  Beniamm  was  the  fifteenth  of  seven 
teen  children  he  had  no  special  advantages 
and  went  to  school  less  than  a  >ear  He  dis- 
liked the  work  in  his  fathers  shop  and  was 
therefore  apprenticed  to  an  older  son  who 
was  a  printer  though  it  had  been  the  Tamil}  s 
intention  to  devote  this  tenth  son  as  its  tithe 
for  the  ministry  In  his  brother  a  office 
Franklin  mastered  his  new  trade    and  found 


as  modem 


life     Benjamin  Franklin  was  bom  on 
*"    1706,  ID  Booton,  where  his  father 


time  to  read  much  and  thoughtfullj  Books 
were  not  numerous  but  Ptlgnmt  Proarcgr 
Plutarch s  Litcs  and  an  old  volume  of  the 
Spectator  with  Addison  s  matchless  essa}> 
never  lost   their  charm  for  hini 

That  he  vtas  forming  an  Lnglish  stile  as 
well  as  entertaining  hiin-ielf  was  t>oon  e\ident 
from  the  little  easavs  which  began  to  appear 
in  his  brothers  paper  the  \cw  England  Cour 
ant  These  Franklin  had  slipped  under  the 
otTice  door  and  the  brother  waa  well  pleased 
to  print  them  but  when  he  learned  who  their 
iiiithor  was  he  refused  to  publish  more  itnd 
^01mdlv  -icolded  the  daring  jouth  Indeed 
friction  between  the  two  brothers  waa  con- 
stant and  finidh  in  1723  the  younger  ran 
una}  to  Phihdclphia  Most  people  even  those 
who  have  not  read  the  rest  of  Franklins  auto- 
biographv  are  familiar  with  his  account  of  his 
Tirst  dav  m  Philadelphia  Hav  lOg  spent  tuB 
last  mone>  for  three  great  puflv  rolls  '  he 
walked  down  the  street  eating  one  atid  carry- 
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ing  the  others  under  hia  arm,  while  a  young 
girl,  whom  fortune  destined  to  be  his  future 
wife,  stood  in  a  doorway  and  laughed  at  him. 

Begliuiinga  of  Suce«M.  Franklin's  knowledge 
of  printing  soon  secured  him  work,  and  eoable 
did  he  prove  to  be  that  in  the  next  year  Sir 
William  Keith,  the  governor  of  the  colony, 
«ent  hitn  to  England  to  buy  a  printing  outSt. 
Keith  did  not  live 
up  to  hia  promises, 
however,  and  Frank- 
lin worked  for  a  year 
and  a  half  in  Lon- 
don, acquiring  new 
skill.  Shortly  after 
his  return  to  Phila- 
delphia he  found  a 
partner  who  had 
money,  so  he  opened 
a  printing  shop  for 
himself,  and  in  1729 
bought  the  Penn- 
ayhania  Gatetle, 
which  he  edited  and 
printed  so  ably  that 
he  bepamrr  known 
through  ull  the  col- 
onies.     His     public 

life  had  now  begun.     _  ^ 

and  his  influence  be-  "''^'^  ''''  McKenzie. 
ciicne  stronner  and  stronger,  especially  on  the 
questions  of  frugality,  industry  and  temper- 
ance. Poor  Richard''  Almanac,  which  ap- 
peared j'eurly  from  1732  to  1757,  carried  into 
thouKinds  of  homes  hia  practical  wisdom  and 
made  his  quaint,  pilhy  sayings  part  of  the 
national  speech.  On  every  tongue  were  to  be 
heard  such  ot  his  proverbs  as  "God  helps 
them  that  help  themselves";  "Never  leave 
that  till  to-morrow  which  you  can  do  to-day"; 
"Silks  and  satins  put  out  the  kitchen  fire"; 
"Lying  rides  upon  debt's  back";  "Tis  hard 
for  an  empty  bag  to  stand  upright."  It  is 
difficult  to  OKtimute  the  actual  eftcct  which 
thpy  had  in  promoting  thrift. 

Public  Services.  But  Franklin's  part  in 
.American  life  did  not  consist  merely  in  preach- 
ing; he  performed  momentous  services,  as  well. 
In  Philadelphia  he  founded  the  first  .American 
public  library  and  a  magazine.  initiat«d  the 
postal  service,  fire  companies  and  a  police  sys- 
tem, and  introduced  so  many  improvements 
that  the  city  stood  as  the  metropolis  of  the 
colonics.  Politically,  too.  he  was  active.  Be- 
ginning in  1736  as  clerk  of  the  Pennsylvania 
Assembly,  he  rose  steadily,  serving  as  post- 
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master  of  Philadelphia,  as  a  member  of  the 
Assembly,  and  in  1733  as  postmaster-general 
of  the  colonies.  In  1754,  in  the  Albany  Con- 
vention, he  brought  forward  a  plan  for  colo- 
nial union,  but  neither  the  colonies  nor  the 
mother  country  favored  it.  and  it  was  rejected. 
He  did  not  fight  during  the  French  and  Indian 
War,  but  he  did  something  just  as  important 
— guaranteed  transportation  and  supplies  to 
Braddock's  forces,  and  paid  for  such  out  of  his 
own  funds,  which  by  this  time  amounted  to 
a  considerable  fortune. 

From  1757  to  1775  he  spent  most  of  his  time 
in  England,  attempting  to  avert  the  struggle 
between  that  country  and  the  colonies.  He 
detested  war;  "There  never  was  a  good  war 
or  a  bud  peace,"  he  wrote,  but  when  it  really 
came  he  returned  to  his  home  and  stood  shoul- 
der to  shoulder  with  the  other  patriots.  He 
was  one  of  the  framers  and  signers  of  the 
Declaration  of  Independence,  and  it  was  on 
the  occasion  of  the  signing  that  he  remarked 
with  his  quiet  humor,  "We  must  all  hang  to- 
gether, or  assuredly  we  shall  all  hang  sep- 
arately." During  the  war  he  was  sent  to 
France;  there  his  extreme  popularity  did  much 
to  win  for  the  colonies  immediate  concessions 
and  later  a  definite  treaty  of  alliance  with 
France.  Nothing  shows  more  clearly  the  es- 
Uyem  in  which  he  was  held  than  the  fact  that 
he  was  the  only  American  to  sign  the  Decla- 
ration of  Independence,  the  treaty  with  France, 
the  Treaty  of  Paris  with  which  the  war  closed, 
and  the  Constitution  ot  the  United  Stales. 

Service  to  Sdence.  It  might  seem  that  these 
igh  to  demand  all  of  a 
me.  but  there  was  another 
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tn  Milk  Street.  Boston. 

side  to  Franklin's  genius.    In  1746  he  saw  per- 
formed in  Boston  some  electrioa.'i.  ^^'jfev^-wfe'a* 
which    interested    him    greatly.     *^"^^  l^"*^^* 
later  he  proved  by  an  experivx^^'^''^  "*^^,5w  ^■e*2='==^ 
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Frank fort-on-thc-Mn in  was  founded  by  them 
in  the  fifth  century ;  it  became  the  capital  of 
the  Eastern  Franks  in  843,  and  Charlemagne 
built  his  palace  there. 

FKAHZ  JO'SEF  LAND,  a  group  of  about 
100  small,  uninhabited  islands  in  the  Arctic 
regions,  north  of  Nova  Zembla.  They  are  not 
politically  attached  to  any  countrj-,  but  the 
flags  of  different  nations  have  at  different  times 
been  raised  there  by  exploring  parties.  They 
were  discovered  in  1873  by  an  Austro-Hunga- 
rian  expedition  and  named  after  the  emperor 
of  Austria;  were  they  of  value  Aiiatria-Hun- 
gai7  would  doubt  I  i 
sent  the  bet^t  claim 
owne:5hip.   Tlie 
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portant,  rises  in  the  Rocky  Moiintaiiis  neitr 
Smoky  River  Pass  and  Sows  almost  straight 
west.  The  South  Fork,  which  is  the  main 
river,  rises  in  the  Rocky  Mountains  near  Yel- 
low Head  Pass  and  flows  northwest  for  160 
miles  to  meet  the  North  Fork.  The  united 
river  makes  a  sharp  curve  around  the  northern 
end  of  the  Cariboo  Mountains,  and  then  flows 
southward  almost  Co  the  interaatioaal  bound- 
ary. Then  it  turns  sharply  to  the  west  and 
empties  into  the  Gulf  of  Georgia  between  Van- 
couver Island  and  the  mainland.  The  total 
length  of  its  course  is  095  miles. 

A  few  miles  southwest  of 

of    the 

h  Fork  and 
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islands  are  much  broken  up  by  bays,  straits 
and  fiords,  and  more  than  nine-tenths  of  the 
land  is  perpetually  covered  with  ice.  Here  and 
there  appear  bare  patches  on  which  moss, 
lichens  and  a  few  Arctic  flowers  grow. 

The  islands  are  of  volcanic  origin,  formed 
principally  of  basalt.  Fossils  of  animals  and 
plants  have  been  fotmd  in  the  lower  strata, 
many  of  these  remains  tending  to  prove  that 
this  desolate  region  was  once  the  home  of  ani- 
mals and  plants  now  found  only  in  warm  cli- 
mates (see  Geouxiy).  Although  high  in  Arc- 
tic regions,  the  temperature  is  not  as  low  as 
.  might  be  expected;  the  average  for  the  cold- 
est month  is  19°  below  zero  and  the  thermom- 
eter frequently  rises  to  35°. 

FRASER,  /ra'zer,  RITER,  a  river  of  West- 
em  Canada,  noted  Sot  its  salmon  fislieries  and 
for  the  magnificent  scenery  and  the  rich  gold 
fields  through  which  it  flows.  Its  course  lies 
wholly  within  the  province  of  British  Colum- 
bia, and  its  drainage  basin,  which  has  an  area 
of  142,000  square  miles,  includes  most  of  the 
southern  half  of  the  province,  with  the  excep- 
tion of  the  southeast  comer  and  a  strip  along 
the  Pacific  coast. 

The  Fraser  is  formed  by  the  junction  of 
two  forks  at  a  point  a  short  distance  north- 
east of  Fort  George,  in  the  central  part  of  the 
province.    The  North  Fork,  short  and  not  im- 


the  South  Fork,  the  Fraser  receives  from  the 
west  the  Stuart  River,  carrying  the  surplus 
waters  of  Fraser  Lake  and  Stuart  Lake.  Its 
other  important  tributaries,  in  order,  are  the 
Blackwater  from  the  west;  the  Quesnel  from 
the  east ;  the  Chilcotin  from  the  west,  and,  most 
important  of  all,  the  Thompson,  one  of  whoae 
branches  rises  in  the  Rocky  Mountains  less 
than  fifty  miles  from  the  source  of  the  North 
Fork  of  the  Fraser  itself.  Southward  from  Lyt- 
ton,  where  it  receives  the  Thompson,  the  Fraser 
River  flows  in  majestic  canyons  which  it  has 
cut  through  the  Coast  Range. 

Tlie  Fraaer  is  a  typical  mountain  stream, 
swift  throughotit  its  length  and  in  many  parta 
not  navigable  even  for  canoes.  It  is  naviga- 
ble for  small  steamboats  from  its  mouth  to 
Yale,  a  distance  of  eighty  miles,  and  from  the 
month  to  New  Westminster,  fifteen  miles,  it 
is  navigable  for  ships  drawing  twenty  feet  of 
wat«r.  The  Fraser  might  be  called  the  eco- 
nomic heart  of  British  Columbia,  for  it  con- 
tributes to  the  three  chief  industries,  mining, 
lumbering,  and  fishing.  The  placer  and  vein 
gold  along  its  banks  and  the  banks  of  the 
Thompson  first  drew  the  world's  attention  to 
the  region  and  stimulated  its  growth,  "^^wt 
river  valley,  particularly  in  the  lower  *^'*"'^^^ 
is  densely  wooded,  and  the  i».\.\A.  's^^*'"*'^^  -v 
plies  f&cjix'ucb  Vw  ftw;  'w«oBVrf"»sJ>.«tv 
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ber.    Lastly,    the    Fraser    River    salmon   are  History.     The  early  fraternal  societies  were 

jiistly  famous,  and  the  fisheries  are  the  most  founded  somewhat  along  the  same  lines  as  the 

important    in   Canada.    For   additional    infor-  English   *' friendly  societies,"  which   were  first 

mation  relating  to  these  industries,  see  Bbit-  organized  as  clubs  for  the  sick  and  paid  small 

I8H  Columbia.  sums  for  the  benefit  of  their  members.    This 

FRASERVILLE,  /ra'zer  in/,  the  county  town  idea  finally  developed  into  payment  also  for 
of  Temiscouata  County,  Quebec,  situated  in  disability,  funerals,  accident,  disease  and  old 
the  southeastern  part  of  the  province  and  on  age  benefits.  Several  of  these  societies  founded 
the  right  bank  of  the  Saint  Lawrence  River,  branches  in  the  United  States  and  Canada  in 
at  the  point  where  it  receives  the  waters  of  the  early  part  of  the  nineteenth  century.  In 
the  Riviere  du  Loup.  Rimouski  is  sixty-six  1868  the  Ancient  Order  of  United  Workmen 
miles  northeast,  and  Quebec  is  115  miles  south-  was  founded  by  John  Upchwich,  it  being  the 
west.  Railway  transportation  is  provided  by  first  order  in  the  United  States  to  develop 
the  Intercolonial  and  Temiscouata  railways;  cooperative  relief  on  a  large  scale,  in  the  form 
the  latter  makes  Fraserville  its  terminus,  of  life  insurance  or  death  benefits.  During  the 
There  is  regular  steamer  service  by  the  Sague-  next  ten  years  many  other  fraternal  societies 
nay  Line,  and  local  lines  ply  between  Fraser-  were  organized,  and  from  1881  to  1890  many 
ville  and  Tadoussac,  a  seaside  resort.  The  additional  ones  were  introduced;  but  the 
place  was  settled  in  1874,  and  was  incorporated  greater  proportion  of  these  were  short-lived, 
as  a  city  in  1910.  Fraserville  is  the  corporate  owing  to  unsound  financial  methods.  Since 
name  for  the  town  of  Riviere  du  Loup.  French  1900  there  have  been  few  new  societies  organ- 
Canadians  comprise   the   greater  part   of  the  ized. 

population,  which  in  1911  was  6,774;  in  1916,  Governing  Methods.     All  the  older  associa- 

estimated,  7,000.  tions  elect  representatives  from   the   subordi- 

The  city  lies  in  the  midst  of  some  of  the  nate  lodges  within  what  is  known  as  the  grand 

most  picturesque  scenery  of  the  province,  in  a  jurisdiction  limit.     The  latter,  in  turn,  sends 

locality   that   offers   fine  fishing   and   hunting  delegates  to  the  supreme  body,  which  is  the 

(moose  and  deer) ;    consequently   it  has  won  highest  authority.    The  grand  jurisdiction  usu- 

favor  as  a  summer  resort.    There  are  several  ally  covers  a  state,  and  has  supervision  of  all 

hotels,  also  an  armory,  a  $50,000  post   office  the  lodges  in  its  territory.    The  supreme  body 

and  large  wholesale  houses.    Besides  the  public  generally  elects  its  officers,  but  they  may  in 

schools,  there  are  |;hree  colleges  and  a  convent,  some  cases  be  elected  by  a  direct  vote  of  all 

The  largest  industrial   establishments  are  the  the  members. 

repair   shops   of   the   railroad;     these    employ  In   1898  The   American   Fraternal   Congress 

about  400  men.     Pulp  mills,  gristmills,  brick-  was    formed    for   the   purpose    of    establishing 

yards,  foundries  and  factories  for  making  but-  reserve  funds,  and   in   1901   the  younger  fra- 

ter,  furniture  and  building  materials  are  among  temal    societies    formed    the    Associated    Fra- 

the  other  manufactories.    Abundant  water  and  ternities   of   America.    In    1903    these    general 

electric  power  is  provided   for  manufacturing  societies  united  under  the  name   of  the  Na- 

purposes.                                                       e.t.  tional  Fraternal  Congress  of  America. 

FRATERNAL  SOCIETIES,   vq^ntary  asso-  Membership.     The  principal  organizations  in 

ciations  formed  for  the  purpose  of  mutual  ad-  the   United  States  and  Canada   having   more 

vantage,  and  conducted  solely  for  the  benefit  than  200,000  members  in  1917  are  listed  below: 
of  members  and  beneficiaries.    These  societies 

are  organized  on  the  lodge  system,  with  rituals      ^^^^^'^^^.^''^ MS^^I! 

.     ^  ,  ji_L  u  ^^^   Fellows    1,622.100 

and   pass   words,   and   each   member   pays,   by      Modern  Woodmen  of  America 921.8»$ 

means  of  assessment,  a  certain  amount  to  the      Eastern  star.  Order  of 800,000 

common  fund.    Each  society  has  general  power      Woodmen  of  the  World 732.885 

to  adopt    its   own    constitution    and    by-laws,      ^"*f  !^  "^^  !'^?*^'*'- • '  • '  -  •; "^MS: 

....      ,.     .,   ,.-  ,  .,  Rechabltes,  Independent  Order  of 701,040 

withm  hmitations,  and   may   manage   its   own  ^^^^  Templars.  International  Order...    620,000 

internal  affairs  as  it  deems  to  its  best   inter-      Loyal  Order  of  Moose 620,000 

^Mto-    Men  alone   are   eligible   to   membership       improved  Order  of  Red  Men 479.0SS 

mSttgrntrnt^heae  societies;   others  admit  both  Benevolent  and  Protective  Order  of  Elks    442.668 

^         mm    and  a  few  are  for  women      ^''^^'*  ""^  ^''^^^^ ^^^'^^ 

^^■^  ^L^*    f^       ^  lor   women       ^^^^   ^^^^^   Masons 422.S59 

^^^K.  per  of  them  have   memberships       Ancient  Order  of  United  Workmen 860.0M 

^^^H  ikfii  millions.  Knights  of  Columbus S4(,SI0 
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Order  of  Owls 346.754  executive  council,  which  is  usually  incorporated 

TheMaccabees 331.756  and  in  whose  name  all  property  is  held.    Many 

Ancient  Order  of  Hibernians 250,000  ^      .        ,  ,  ...,.        ,, 

Royal  Arcanum  244,722  °^    ^'^^    larger    fraternities    maintain  chapter 

Knights  Templar  237,368  houses  at  the  chief  universities.    While  some 

Foresters  of  America 205.756  of  these  are  merely  for  holding  business  and 

Independent  Order  of  Foresters 218,074  g^^j^j  j^eetings,  others  are  conducted  on  the 

FRATERNITY,  fraler'niti,  from  the  Latin  same  lines  as  any  of  the  large  clubs  for  men, 
word  for  brother,  is  the  name  of  a  society  of  and  provide  living  accommodations  for  mem- 
college  or  university  men  for  social  or  literary  bers. 

purposes.  A  similar  organization  for  women  Views  Regarding  Fraternities.  There  has 
students  is  known  as  a  sorority,  from  the  Greek  been  considerable  difference  of  opinion  regard- 
word  for  sister  (see  Sorority).  Both  are  com-  ing  the  fraternity  feature  of  college  life.  In 
monly  called  "Greek-letter  Societies,"  because  the  past  many  universities  even  had  anti- 
each  organization  takes  its  name  from  the  ini-  fraternity  laws,  but  in  nearly  all  cases  these 
tials  of  the  two  or  three  Greek  words  forming  have  now  been  repealed.  Those  who  oppose 
its  secret  motto.  the  fraternities  do  so  on  the  ground  that  they 

Origin.  The  parent  of  the  fraternities  is  lead  to  snobbishness,  tend  to  create  class  dis- 
Phi  Beta  Kappa.  It  was  founded  by  five  tinctions,  and  therefore  are  out  of  harmony 
young  men,  students  in  the  College  of  William  with  the  democratic  spirit  that  should  rule 
and  Mary,  of  Virginia,  as  long  ago  as  the  the  American  or  Canadian  university.  They 
stirring  days  of  1776.  They  took  as  their  maintain  also  that  fraternities  constitute  cliques 
motto,  "A  happy  spirit  and  resolution  of  at-  which  try  to  run  college  politics  for  the  bene- 
taining  the  important  ends  of  society."  fit  of  their  members,  that  their  very  secrecy 
Branches  were  soon  established  at  Yale  and  is  harmful,  and  that  they  are  crowding  out 
Harvard,  called  respectively  the  Alpha  of  Con-  the  fine  old  literary  societies  that  were  once 
necticut  and  the  Alpha  of  Massachusetts,  the  distinction  of  the  individual  colleges. 
Alpha  conveying  the  idea  of  first.  In  1780,  Those  favoring  the  fraternities  point  to  the 
however,  the  parent  society  discontinued  its  fine  spirit  of  fellowship  and  sympathetic  inter- 
meetings,  for  the  Revolutionary  War  was  at  est  that  compensate  the  student,  in  a  measure, 
the  ver>'  doors  of  the  college.  In  the  con-  for  the  absence  of  home  life.  By  bringing 
fusion  of  the  times  its  secrets  came  to  outside  together  those  who  have  interests  in  common, 
ears,  and  little  by  little  its  character  changed,  the  fraternities  are  helping  to  lay  the  foun- 
until  to-day  it  is  a  purely  honorary  fraternity  dations  of  many  a  friendship  that  will  enrich 
and  not  a  secret  society.  Membership  in  Phi  life  long  after  college  days  are  over.  It  is 
Beta  Kappa  is  considered  one  of  the  greatest  argued,  too,  that  the  fraternities  are  a  real  aid 
distinctions  that  can  be  conferred  on  the  col-  to  good  college  government,  since  each  mem- 
lege  student,  since  only  those  are  admitted  ber  feels  a  personal  responsibility  for  the  good 
who  achieve  high  standards  of  scholarship  and  name  of  his  chapter  and  is  anxious  that 
are  known  to  possess  excellent  character.  it  should  stand  well  with  the  faculty.    It  is 

Organization.  Some  fraternities  are  merely  also  true  that  the  fraternities  do  much  to 
local  in  character,  while  others  are  national,  keep  alive  the  traditions  of  a  college  or  uni- 
with  many  affiliated  branches  called  chapters,  versity  and  to  create  loyal  alumni.  It  is 
Some  of  the  older  fraternities  have  as  many  the  general  belief  that  dissipation  is  declin- 
as  seventy-five  or  more  chapters,  and  the  tend-  ing  and  scholarship  improving  in  the  frater- 
ency  is  for  the  newer  organizations  to  combine  nities  in  all  strong  colleges  and  universities, 
with  those  that  arc  firmly  established.  A  chap-  Whatever  may  be  the  objections  to  the  fra- 
ter  of  a  general  or  national  fraternity  may  be  temities,  it  is  certain  that  they  are  growing 
formed  in  any  college  or  university,  but  there  in  strength  year  by  year  and  are  fast  becom- 
can  be  only  one  chapter  of  the  same  fraternity  ing  the  most  important  factor  in  American 
there,  and  a  student  may  belong  to  only  one  college  life,  so  far  as  the  social  side  is  con- 
fraternity. Each  year,  as  a  nile,  the  frater-  cemed.  At  the  present  time  Yale  is  the  only 
nity  hokls  a  general  convention  to  which  the  great  university  that  excludes  them, 
various  chapters  send  delegates.  At  these  con-  High  School  Fraternities.  In  recent  years 
vention^s  elections  are  held  and  all  laws  for  the  there  has  been  a  marked  tendency  among 
government  of  the  fraternity  are  passed.  The  high  school  students  to  form  secret  eQ«.\a.<j»s«. 
affairs  of  the  fraternity  are  in  charge  of  an  modeled  on  those    oV  "Ocvfe  ^^^<s^i^.    '^^N^Ri>s^2^ 
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school  organ uatjone,  like  those  of  the  colleges, 
are  Greek  letter  Hocietiea;  secret  initiation  ritee 
are  practiced,  and  secret  rules  adopted.  Be- 
cause of  the  immaturity  of  the  studenta,  edu- 
cators aa  a  rule  strongly  object  to  such  socie- 
ties, claiming  that  they  foster  the  clique  spirit 
and  are  harmful  to  the  development  of  a 
feeling  of  school  loyalty.  In  many  cities,  the 
school  boards  expressly  forbid  the  oi^aniiation 
of  h^  school  fraternities,  and  in  some  states 
they  are  prohibited  by  taw.  l.M£. 

FR&nD,  in  law,  comprises  all  false  repre- 
sentations or  deceitful  practices  which  have 
for  their  object  defrauding  or  gaining  unfair 
advantage  of  another.  Fraud  is  arbitrarily 
punished  according  to  the  laws  of  the  state 
or  province  wherein  the  act,  is  committed,  but 
no  action  can  be  maintained  unless  damages 
can  be  proved. 

Fraud  is  said  to  be  actutU  or  constructive. 
Positive  or  actual  fraud  inclndea  cases  of  in- 
tentional misrepresentation  used  to  accomplish 
a  purpose  which  is  illegal.  Legal  or  construc- 
tive fraud  includes  such  acU  or  contracts  as 
have  a  tendency  to  deceive  or  mislead  others. 
Any  contract  or  instrument  in  writing  may  be 
declared  void  if  induced  through  fraud,  and 
if  both  parties  act  fraudulently  neither  can 
take  legal  advantage  of  the  other's  acts.  The 
Statute  of  Frauds,  enacted  in  England  in  1G73, 
has  been  recognized  of  such  importance  that 
every  state  in  the  American  Union  and  the 
provinces  of  Canada  have  practically  reenacted 
it  and  made  some  of  its  provisions  even  more 
stringent. 

FRECHETTE,  fray  ihet' ,  Louis  HoncsS 
(183ft-lB08),  a  FYench-Canadiaa  jounjaliat  and 
poet,  generally  acknowledged  as  the  greatest 
poet  of  his  race.  Though  his  first  volume  of 
poems  appeared  in  1863,  when  he  was  only 
twenty-four  years 
old,  he  was  for 
many  years  bet- 
ter known  as  a 
journalist  than  as 
a  poet.  In  fact, 
it  was  not  until 
he  had  reached 
middle    life    that 


hegf 


newspaper  work 
and  devoted  him- 
self to  literature. 

Frechette    was      LOUia  H.  Frechette: 
bom  at  Levis,  Quebec,  attended  Quebec  Semi- 

■y  and  Laval  University,  and  in  1864  was 
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called  to  the  bar.  As  the  law,  however,  was 
not  particularly  attractive  to  him,  he  founded 
the  Journal  de  Levis,  a  newspaper  in  which 
he  expressed  such  revolutionary  views  on  pub- 
lic afl'airs  that  Canada  no  Longer  seemed  a 
safe  place  for  him.  From  1866  to  1871  he  did 
newspaper  work  in  Chicago.  Then,  returning 
to  Canada,  he  practiced  law  until  1879,  when 
he  again  became  the  editor  of  a  newspaper. 
He  served  in  the  Dominion  House  of  Com- 
mons from  1874  to  1878,  but  was  defeated  for 
reelection,  and  was  again  defeated  in  1882, 
thereafter  taking  no  active  part  in  politics. 
At  one  time  he  was  strongly  in  favor  of  the 
political  union  of  Canada  and  the  United 
States,  but  later  in  life  became  less  enthusi- 
astic over  the  plan. 

Fr^hette's  poetry  is  strongly  lyrical,  and 
shows  the  inspiration  of  natural  beauties,  of 
friendship  and  family  ties.  Through  all  of  it, 
moreover,  runs  a  strong  patriotic  strain,  a  sym- 
pathy for  the  race  which  regards  him  as  its 
representative  poet.  Among  his  many  volumes 
of  verse  may  be  mentioned  Veronica,  a  drama; 
Mee  Loisirs,  his  first  book;  La  Voix  d'tin 
Exile,  a  satire  wTitten  in  ISG7  and  directed 
against  the  Canadian  government;  and  Let 
Oiseaux  de  Neige,  which  received  the  laurel 
crown  of  tlie  French  Academy.  He  also  wrote 
two  historical  dramas,  Papiitfau  and  Ftlix 
Poutre,  and  a  number  of  essays  and  prose 
sketches,  and  he  translated  into  French  Wil- 
liam D.  Ho  wells'  Chqnce  Acquaintance  end 
George  W.  Cable's  Creole  Days.  o.Hx. 

FSED'ERICX,  the  name  borne  by  three 
Prussian  kings,  the  third  of  whom  also  ruled 
aa  emperor  of  Germany. 

Fr«d«rick  I  (1657-1713}  was  the  first  sovereign 
to  wear  the  crown  of  Prussia,  and  though  his 
reign  was  uneventful,  the  creation  of  the  new 
royal  title  was  an  important  landmark  in  the 
history  of  Germany  and  of  Europe.  He  was 
the  son  of  Frederick  William,  the  Great 
Elector  of  Brandenburg,  and  succeeded  his 
father  as  elector  in  1688.  He  realised  his 
great  ambition,  to  rule  as  king  of  Prussia,  by 
giving  aid  to  the  Emperor  Leopold  I  in  the 
War  of  the  Spanish  Succession,  and  was 
crowned  in  1701.  Frederick  was  the  friend 
and  patron  of  learned  men,  and  the  founder 
of  the  University  of  Halle. 

PiederlclE  II  (1712-1786)  is  known  in  histoy 
as  Fhederick  the  Great,  and  his  name  is  asso- 
ciated with  the  most  important  events  of  his 
time.  He  was  the  son  of  Frederick  WiUiun  I 
of  Prussia  and  Princess  Sophia   of  HutOTWi 
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sister  of  George  II  of  England.  In  tbe  first 
year  of  his  reign  (1740)  he  marched  an  army 
into  Silesia,  one  of  the  fairest  provinces  of 
Maria  Theresa  of  Austria,  an  act  nhicb  brought 
on  the  great  European  conflict  known  as  tbe 
War  of  the  Aus-  _ 

trian  Succession. 
After  eight  years 
of  warfare  a  peace 
treaty  was  signed 
at  Aix-Ia-Cba- 
pelle,  the  terms 
of  which  have 
been  aptly  sum- 
marised by  Car- 
lyle,  Frederick's 
biographer,  in 
these  words;  "To 
Frederick, Silesia; 

as     to     the     rest,    Ing  a   gift    to   George   Wnah- 
u   >i  .u         iHBton  in  which  he  teBtlfled  to 

wholly  as  they  ,he  genius  of  the  great  Amer- 
_g-p "  lean  In  these  worda:      "From 

the  oldest  general   in  Europe 
During  the  next  to  the  areatest  general  In  the 
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few    years    Fred- 


erick devoted  himself  to  the  improvement  of 
the  Pnissian  military  system  and  the  develop- 
ment of  his  country's  resources.  In  the  mean- 
time, however,  Maria  Theresa  was  taking  steps 
to  recover  the  territory  she  had  lost  in  the  pre- 
vious war,  and  she  succeeded  in  forming  an 
alliance  with  France,  Russia,  Sweden  and  many 
of  the  Germanic  states,  for  the  humbling  of 
her  Pnissian  enemy.  Frederick,  though  half 
of  Europe  was  leagued  against  him,  antici- 
pated the  movements  of  his  foes  by  invading 
Saxony  (1756),  and  the  Seven  Years'  War 
(w*ieh  sec)  began.  This  terrible  conflict 
ended,  in  1763,  with  the  Treaty  of  Huberts- 
burg,  which  left  Silesia  still  in  the  hands  of 
Frederick.  Pnissia  emerged  from  the  struggle 
the  equal  of  Austria,  and  the  foundation  was 
laid  for  the  union  of  the  German  states  and 
the  formation  of  a  great  empire. 

About  ten  years  after  the  close  of  the  Seven 
Years'  War,  Frederick  joined  with  Catharine 
II  of  Russia  and  Maria  Theresa  in  what  is 
known  as  the  First  Partition  of  Poland, 
thereby  making  an  important  addition  to  his 
dominions.  His  whole  policy  was  directed  to- 
ward the  upbuilding  of  the  Prussian  state,  but 
he  was  as  great  In  peace  as  in  war.  The  years 
following  the  pQpce  of  Hubertsburg  were  given 
up  to  the  development  of  the  material  pros- 
perity of  his  kingdom.  He  built  roads  and 
canals,  encouraged  manufactures  and  agricul- 
ture and  brought  the  administration  of  the 
146 
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government  to  a  high  degree  of  efficiency.  His 
own  tastes  were  those  of  a  philosopher  and  a 
poet,  and  he  gathered  about  him  the  most 
distinguished  men  of  his  time.  Among  these 
was  the  great  French  writer,  Voltaire. 

Frederick  III  (1831-1888),  the  only  son  of 
William  I.  king  of  Prussia  and  first  emperor 
of  united  Germany,  succeeded  his  father  in 
March,  1888.  Three  months  after  his  acces- 
sion he  died.  During  the  reign  of  his  father 
he  took  an  important  part  in  the  affairs  of 
state,  and  he  was  in  personal  command  of 
troops  in  the  Seven  Weeks'  War  with  Austria 
in  1860  and  in  the  Franco-German  War.  Fred- 
erick was  a  man  of  cultivated  tastes  and  a 
believer  in  govemmeot  by  parliament.  He 
was  succeeded  by  his  son.  Emperor  William 
II.  the  present  ruler  of  the  German  Empire. 

Bismarck -SchSnhausen  Poland 
Franco-German  War  Prussia 
Frederick  William  Seven    Weelts'    War 

Maria  Theresa  Succession  Wars 

FREDERICK  I,  Eurnamed  Barbarossa,  or 
Red  Beard  (1122-1190),  succeeded  hb  uncle, 
Conrad  III,  as  king  of  Germany  in  1152.  and 
was  crowned  Holy  Roman  Emperor  in  1155. 
During  the  greater  part  of  his  reign  he  was  en- 
gaged in  a  struggle  with  the  powerful  Italian 
cities  which  were  joined  together  in  a  union 
known  as  the  Lombard  League.  In  1176  hie 
forces  were  overwhelmingly  defeated  on  the 
field  of  Legnano.  and  in  1183  the  emperor 
concluded  with  the  League  a  peace  treaty 
which  granted  the  cities  the  right  to  manage 
their  domestic  affairs. 

In  1189,  having  proclaimed  peace  in  all  his 
dominions,  he  set  out  on  a  crusade  to  the  Holy 
Land  (see  Crdbades).  After  defeating  the  Mo- 
hammedans in  two  battles,  he  was  drowned 
while  crossing  a  small  stream  in  Asia  Minor. 
The  news  of  his  death  brought  the  greatest 
sorrow  to  his  German  subjects,  who  had  come 
to  look  upon  him  as  the  highest  representa- 
tive of  the  ideal  of  German  nationality.  In 
the  course  of  time  a  legend  sprang  up  that 
some  day  he  would  return  t()  earth  to  make 
the  German  people  a  strong  and  united  nation. 

FREDERICK  VUI  (1843-1912),  king  of  Den- 
mark from  1906  until  1912,  was  the  son  and 
successor  of  Christian  IX.  During  his  brief 
and  quiet  reign  he  gained  the  sincere  affection 
and  respect  of  his  people  because  of  his  tvisitj 
manner  and  democratic  \4s^^.  "*&».  ^*<*>  ^  "^-^se 
of  cultivated  and  schoYa-^ty  \»*^,  *sA.  *i-  « 
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time  was  chancellor  of  the  University  of 
Copenhagen.  He  was  a  brother  of  Queen 
Alexandra  of  England  and  of  King  George  I 
of  Greece,  and  his  second  son,  Charles,  became 
the  ruler  of  Norway  in  1905  with  the  title 
Haakon  VII.  Frederick  was  succeeded  by  his 
son  Christisui  X. 

FREDERICK  WILLIAM  (1620-1688),  com- 
monly called  the  Great  Elector,  who  as  ruler 
of  Brandenburg  from  1640  to  1688  laid  the 
foundations  for  the  greatness  of  Prussia  (see 
Brandenburg;  Prussia).  When  at  the  age  of 
twenty  he  succeeded  his  father  as  elector  he 
found  Brandenburg  sadly  desolated  by  the 
ravages  of  the  Thirty  Years'  War,  and  at  once 
began  to  regulate  the  finances,  to  repopulate 
the  deserted  towns,  and  to  create  a  standing 
army.  For  several  years  he  was  engaged  in 
warfare  against  Louis  XIV  of  France  and  the 
Swedes,  defeating  the  latter  in  a  decisive  bat- 
tle at  Fehrbellin  (1675).  After  concluding 
peace  with  his  enemies  he  devoted  himself  to 
the  interests  of  his  people.  He  encouraged  the 
industries,  opened  up  canals,  established  a  pos- 
tal system,  reorganized  the  universities  of 
Frankfort  and  Konigsberg  and  founded  the 
Royal  Library  at  Berlin,  leaving  to  his  son 
Frederick,  in  1688,  a  prosperous  country  and 
a  well-filled  treasury.    See  Elector. 

FREDERICK  WILLIAM,  the  name  of  four 
kings  of  Prussia,  three  of  whom  were  of  out- 
standing importance. 

Frederick  William   I    (1688-1740)    succeeded 
his   father,   Frederick  I,   in   1713.     He   estab- 
lished an  admirable  system  of  administration, 
strengthened    the    financial    condition    of    the 
country,  and  organized  and  drilled  a  splendid 
army  of  80,000  men.    To  satisfy  his  love  for 
tall  soldiers,  he  resorted  to  most  outrageous 
methods   to   secure   them,   forcing   such    men 
into  his  service  by  kidnaping  them.    During 
his    reign    a    large    part    of  Pomerania   was 
wrested  from  Sweden  and  annexed  to  Prussia. 
Frederick  WiUiam  lU  (1770-1840),  who  came 
to  the  throne  in  1797,  was  the  son  and  suc- 
cessor of   Frederick  William   II.    During  the 
first  part  of  his  reign  he  refused  to  enter  the 
coalition    of    the    nations    against    Napoleon, 
but  finally  yielded  to  the  demands  of  his  peo- 
ple and  sent  an  army  against  the  great  con- 
queror.   In  1806  his  forces  were  overwhelmed 
k     hy  the  French  at  Jena  and  Auerstadt,  and  in 
B|d807,  by  the  Treaty  of  Tilsit,  he  was  forced 
^^BKde  one-half  of  his  dominions  to  France, 
f  ^%  the  half  that  remained  became  in  real- 

I   province   of   Napoleon's   empire.     The 


next  few  years  were  a  period  of  regeneration 
for  humiliated  Prussia,  and  it  was  one  of 
Frederick  William's  generals,  the  famous 
Blilcher,  who  saved  the  day  for  the  allies  at 
the  Battle  of  Waterloo,  where  Napoleon  suf- 
fered his  last  defeat.  After  the  conclusion  of 
peace  Frederick  William  joined  with  Czar  Alex- 
ander I  and  Emperor  Francis  of  Austria  in 
the  formation  of  the  Holy  Alliance  (which 
see).  Though  he  was  opposed  to  popular  lib- 
erty, he  contributed  to  the  material  prosperity 
of  his  people,  and  during  his  reign  the  German 
customs  union  (see  Zollverein)  was  estab- 
lished. 

Frederick  William  IV  (1795-1861),  son  of 
Frederick  William  III,  succeeded  to  the  throne 
in  1840.  During  his  reign  Prussia  joined  the 
ranks  of  liberal  states,  for  in  1848,  the  year 
of  popular  uprisings  throughout  Europe,  he 
yielded  to  the  demands  of  his  subjects,  who 
had  risen  in  arms  in  Berlin,  and  agreed  to 
grant  them  a  constitution.  Though  the  con- 
stitution finally  adopted  greatly  restricted  the 
liberties  of  the  people,  it  marked  the  begin- 
ning of  a  new  political  system  for  Prussia. 
In  1857  Frederick  William  began  to  suffer 
from  attacks  of  insanity,  and  in  1858  the  gov- 
ernment was  placed  in  the  hands  of  his  brother 
William,  the  heir  apparent,  who  succeeded 
him  in  1861.  See  Germ.any,  subtitle  History; 
Prussia. 

FREDERICK,  Md.,  a  city  of  historical  inter- 
est, made  famous  by  the  poet  Whittier  as  the 
scene  of  Barbara  Frietchie's  patriotic  act  (see 
Barbara  Frietchie).  It  is  the  county  seat  of 
Frederick  County,  and  is  situated  in  the  north- 
western part  of  that  portion  of  the  state  which 
lies  east  of  West  Virginia.  Washington,  D.  C, 
and  Baltimore  are  respectively  fifty-seven 
and  sixty  miles  southeast,  and  York,  Pa.,  is 
fifty-six  miles  northeast.  The  Baltimore  & 
Ohio  Railroad,  const  meted  to  the  city  in  1831. 
and  the  Pennsylvania  Railroad,  built  in  1871, 
serve  the  city.  The  Hagerstown  &  Frederick 
Railway  (electric),  constructed  in  1904,  con- 
nects with  towns  to  the  north,  west  and  south. 
The  population  in  1916  was  estimated  to  be 
11.112;  in  1910  it  was  10,435. 

Frederick  is  an  industrial  city  of  importance, 
possessing  large  canning  establishments,  flour 
mills,  brick  works,  planing  mills  and  manu- 
factories of  tobacco  products,  hosiery,  leather 
and  coaches.  Its  canning  factories  furnish 
large  supplies  to  the  United  States  govern- 
ment; the  second  largest  flour  mill  in  the 
tJnited  States,  one  of  the  largest  brush  fao* 
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tories,  and  a  $200,000  abattoir  plant  are  lo- 
cated here.  Besides  its  public  schools  the  city 
has  the  Women's  College  (Reformed  Church), 
organized  in  1893;  Hood  Seminary,  Boyd 
Academy,  a  convent  and  a  library. 

Frederick  was  settled  in  1745,  was  incor- 
porated as  a  city  in  1817  and  named  for  Fred- 
erick, Prince  of  Wales,  son  of  George  II. 

The  remains  of  Francis  Scott  Key,  author 
of  The  Star  Spangled  Banner,  lie  in  Mount 
Olivet  Cemetery,  and  the  entrance  bears  a 
striking  monument  erected  to  his  memory. 
Frederick  is  also  the  burial  place  of  Roger  B. 
Taney,  American  jurist  and  statesman,  and  of 
Barbara  Frietchie.  In  the  vicinity  the  "first 
Methodist  church  in  Maryland  and  in  Amer- 
ica" was  organized  in  1764  by  Robert  Straw- 
bridge,  o.c.w. 

FRED'ERICKSBURG,  Battle  of,  an  im- 
portant engagement  of  the  War  of  Secession, 
took  place  at  Fredericksburg,  Va.,  December 
13,  1862,  between  the  Federals  under  General 
Bumside,  numbering  about  113,000  men,  and 
the  Confederates,  numbering  about  78,000  men, 
under  General  Lee,  aided  by  Jackson  and 
Longstreet.  After  his  retreat  from  the  North 
following  his  defeat  at  Antietam,  Lee  estab- 
lished himself  on  the  high  bluffs  overlooking 
Fredericksburg,  on  the  south  side  of  the  Rappa- 
hannock River,  a  well-fortificd  position.  Bum- 
side  was  stationed  at  Falmouth,  on  the  oppo- 
site side  of  the  river.  On  December  12  the 
latter  crossed  the  river  with  his  army  in  three 
divisions,  and  on  the  following  day  advanced 
against  Lee  on  Marye's  Heights,  withdrawing 
after  six  ineflectual  assaults.  His  loss  was 
12,500  men,  against  the  Confederates'  5,400. 
As  a  result  of  this  defeat,  Bumside  was  re- 
moved from  the  command  of  the  Army  of 
the  Potomac. 

FRED'ERICTON,  capital  of  the  province  of 
New  Brunswick,  Canada,^  situated  on  the  Saint 
John  River,  eighty-four  miles  from  its  mouth 
and  sixty-seven  miles  northwest  of  the  city 
of  Saint  John.  It  is  well  located  and  is  pro- 
tected on  three  sides  by  a  range  of  hills. 
Large  seagoing  vessels  navigate  the  river  to 
Fredericton,  and  smaller  vessels  penetrate 
about  seventy  miles  farther  into  the  interior. 
Limibering  is  the  chief  industr>%  but  the  city 
has  important  manufactures  of  boots  and  shoes, 
especially  the  "shoepacks"  of  rough  tanned 
leather  worn  by  lumbermen.  Canoes  and  mo- 
tor  boats  arc  also  made  and  there  are  iron 
foundries  and  tanneries.  The  town  was  founded 
in  1740,  when  it  was  named  Saint  Anne.    In 


1786  the  name  was  changed  to  Fredericton,  and 
two  years  later  it  became  the  capital  of  the 
province.    Population  in  1911,  7,208.      r.h.8. 

FREE  CITIES,  the  name  applied  to  certain 
cities  of  Germany,  which  gained  complete  in- 
dependence in  the  twelfth  century  by  assistance 
given  the  emperors  in  repressing  the  arrogance 
of  the  nobles.  In  return  for  this  help  they 
received  certain  privileges  and  immunities  and 
became  imperial  cities.  The  most  important 
privileges  were  that  they  should  enjoy  free 
government;  should  never  be  forced  to  swear 
allegiance  to  any  emperor  or  king,  nor  become 
engaged  in  any  expedition  against  the  Romans, 
or  in  any  way  to  be  reckoned  among  the  cities 
of  the  empire.  The  only  free  cities  now  exist- 
ing are  Hamburg,  Liibeck  and  Bremen,  each 
sending  members  to  the  legislative  body  of 
the  German  Empire.  At  the  time  of  the 
French  Revolution  there  were  fifty-one  free 
cities;  but  with  the  exception  of  the  three 
cities  named  they  have  all  been  deprived  of 
their  privileges  as  a  result  of  various  political 
changes. 

FREEDMEN'S  BUREAU,  a  Bureau  organ- 
ized by  an  act  of  Congress  March  3,  1865,  for 
the  super\^ision,  temporary  maintenance  and 
employment  of  the  emancipated  negroes  of  the 
South,  who  were  left  homeless  and  penniless 
after  the  War  of  Secession.  It  was  headed  by 
a  commissioner,  with  assistant  commissioners 
in  all  the  states  that  had  been  a  part  of  the 
Confederacy;  these  issued  supplies  to  desti- 
tute negroes,  had  charge  of  abandoned  lands 
to  lease  and  ultimately  to  sell  in  forty-acre 
plots,  and  they  also  controlled  all  matters  re- 
lating to  refugees  and  frcedmen.  The  Bureau 
continued  its  work  until  1870  and  expended 
over  $15,000,000.  It  was  one  cause  of  continu- 
ing the  enmity  of  the  South  toward  Congress, 
for  it  led  to  the  gathering  of  idle'  and  worthless 
negroes  around  the  Bureau  depots,  and  so 
caused  great  hardship  to  the  planters  who 
could  not  secure  laborers  to  pick  their  cotton. 

FREEMAN,  Mary  E.  Wilkins  (1862-  ), 
an  author  of  short  stories  and  novels  which 
portray  the  humor  and  pathos  of  the  everyday 
life  of  the  people  of  New  England.  Mrs. 
Freeman  was  bom  in  the  village  of  Randolph, 
Mass.,  and  has  an  intimate  knowledge  of  and 
deep  sympathy  with  the  lot  of  her  characters. 
The  plot  in  her  stories  is  not  so  important  as 
the  strong  delineation  of  character  and  the 
pictures  of  bits  of  human  nature;  country 
women  in  the  grim  routine  of  colorVe^  ^»ao3^\ 
weather-worn    farmers   with    their    t^ov^J^^^  ^ 
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See  Masonry,  ob  Fhe 


awkward  gallai 
pleasures  and  heai-taches, 
(1894)  13  regarded 
by  literary  ont 
ics  as  Mrs.  Free- 
man's best  work 
although  Tkr 
Portion  of  La 
bor,  a  stor>  of 
a  labor  strike  in 
a  mill  town  IS  a 
masterly  produc  i 
tion.  She  was 
married  in  1901 
to  Dr.  Charles 
M.  Freeman  of 
Metuchcn,  N.  J. 
FREEHASONBY. 

MASONHV. 

FREE  HETHODISTS,  a  religious  sect,  an 
ofTshoot  from  the  Methodist  Episcopal  Church. 
The  Free  Methodist  Church  was  organiied  at 
Pekin,  in  Western  New  York,  August  23,  1860. 
Its  founders  were  preachers  who  believed  that 
the  parent  Church  was  departing  from  fidelity 
to  the  clear  doctrines  and  simple  usages  of 
Wesley.  The  Free  Methodists  were  distin- 
guished for  a  time  as  Nazaritea,  which  indicated 
an  aseumptioD  of  higher  piety  and  holiness  than 
the  members  of  the  parent  Church.  They  in- 
sisted on  plain  dress  and  address,  and  that  the 
members  should  shun  what  arc  commonly 
known  as  worldly  practices,  vices  and  pleasures. 
They  prohibited  the  use  of  intoxicating  liqviors 
and  tobacco,  and  tried  to  get  back  to  the  old 
fountain-spring  of  Methodism.  In  these  re- 
Bpecta  they  are  more  radical  than  membere 
of  any  other  Protestant  body.  The  zeal  of  the 
Free  Methodists  is  shown  in  their  8houting,by 
lengthy  addresses  at  religious  meetings  and  in 
giving  "testimony"  to  the  saving  grace  of  the 
Redeemer.  Jn  1880  their  preachers  numbered 
600,  traveling  and  \oea,\.  Their  membership 
is  now  about  30,000,  and  their  churches  about 
1,000  in  number.  They  have 
one  at  North  Chili,  N.  Y.,  and  one 
Arbor,  Mich. 

FREBPORT,    lu..,  the   county  se: 
phenson  County,  in  the  northweste 
the  state,  is  twenty-eight  miles  west  of  Rock- 
ford  and  113  miles  west  by  north  of  Chicago. 
^^U^is  on  the  Pecatonica  River  and  is  served  by 
Hpkl^inois   Central;    the   Chicago  &    North 
^r^      ^m,  and  the  Chicago,  Milwaukee  &  Saint 
^-^  lilroads,  and  by  an  electric  intenirban 

'  ^ockford.    In  1910  the  population  was 
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The  city  has  a  Federal  building,  a  Y.  M. 
C.  A.  building,  erected  at  a  cost  of  3110,000,  a 
library  and  Saint  Vincent's  Orphanage.  The 
manufactures  include  automobiles,  buggies, 
gasoline  engines,  hardware,  windmills,  agricul- 
tural implements,  pianos,  organs,  medicines  and 

Freeport  was  settled  in  1835  and  incorpo- 
rated in  1859,  and  it  became  a  city  in  1883. 
One  of  the  famous  Lincoln-Douglas  debates 
was  held  here  in  1868. 

FREE  POSTS,  a  name  given  to  certain  cities 
on  the  seaboard  where  no  customs  duties  are 
levied  and  where  no  customs  supervision  exists. 
Ships  may  enter,  on  payment  of  a  moderate 
toll,  and  may  load  and  unload  in  these  ports. 
Cargoes  are  deposited  and  handled,  and  goods 
are  bought  and  sold  without  action  on  the 
part  of  ta-ting  authorities. 

In  Great  Britain  free  ports  have  never  ex- 
isted; in  1552  it  was  planned  to  place  Hull  and 
Southampton  on  this  footing,  but  the  plan 
was  abandoned.  In  Denmark,  an  area  of  about 
160  acres  at  Copenhagen  was  opened  as  a  free 
port  in  1894  to  attract  the  trade  of  the  Baltic 
seaports,  la  Germany,  since  1888,  only  Hnm- 
burg  remains  a  free  port.  An  area  of  ^>out 
2,500  acres  is  exempt  from  customs  duties  and 
supervision.  Sulina,  in  Rumania,  is  a  free  port. 
In  1895  free  ports  were  opened  at  Kola,  in 
Russian  Lapland.  Malacca,  Penang  and  Singa- 
pore have  been  tree  ports  since  1824,  Hong- 
kong since  1842,  and  Weihaiwei,  China,  since 
it  was  leased  to  Great  Britain  in  1898.  Macao 
has  been  a  free  port  since  1845. 

In  the  United  States  there  are  no  so-called 
free  porta,  but  Congress  has  passed  laws 
whereby  customs  duties  need  not  be  paid  when 
imported  goods  are  unloaded.  Such  merchan- 
dise, if  not  needed  at  once  by  consignees,  may 
be  placed  "in  bond"  in  government  ware- 
houses, and  the  duty  may  be  paid  when  it  is 
removed  later. 

FREE-SOIL  PARTY,  a  political  organiia- 
tion  in  the  United  States  in  the  decade  preced- 
ing the  War  of  Secession,  founded  on  oppoB- 
tion  to  the  extension  of  slavery  in  the  Terri- 
tories and  opposed  to  their  later  admission  to 
the  Union  as  sla\e  states.  It  was  orf;aniied 
in  1848  in  Buffalo,  N.  Y.,  was  strengtheDed 
by  the  support  of  Martin  Van  Buren  and  the 
Barnburners,  and  in  the  same  year  nominated 
Van  Buren  for  tlie  Presidency.  The  JM^ 
polled  nearly  300,000  votes,  on  the  platfonB 
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"Free  Soil,  Free  Speech,  Free  Labor  and  Free 
Men,"  and  although  it  did  not  carry  any  state 
it  elected  fourteen  members  of  Congress,  and 
was  strong  enough  to  send  Salmon  P.  Chase 
and  Charles  Sumner  to  the  Senate.  In  1852 
the  party  strength  was  only  half  of  what  it 
had  been  in  the  preceding  general  election, 
owing  largely  to  the  defection  of  the  Barn- 
burners. In  1856  the  Free-Soilers  joined  the 
newly-formed  Republican  party.  See  Politi- 
cal Parties  in  the  United  States. 

FREE 'THINKER,  a  term  applied  to  those 
who  refuse  to  accept  Divine  revelation,  and 
who  feel  free  to  adopt  any  opinion  in  religious 
or  other  matters  which  may  result  from  their 
own  independent  thinking. 

In  the  seventeenth  century  the  name  was 
claimed  by  those  who  took  part  on  the  anti- 
Christian  side  in  the  religious  controversies. 
Anthony  Collins  (who  first  made  it  a  name  of 
a  party  by  his  Discotirse  of  Freethinking)  and 
his  friend,  John  Toland,  are  among  the  chief 
of  the  early  freethinkers.  Lord  Bolingbroke 
and  Hume  were  among  the  leading  later  free- 
thinkers. In  France,  Voltaire  and  the  ency- 
clopedists, D'Alembert,  Diderot  and  Helvetius, 
are  among  those  who  argued  for  natural,  as 
against  revealed,  religion.  In  the  reign  of 
Frederick  the  Great  the  same  spirit  became 
fashionable  in  Germany.  Freethinkers  to-day 
are  unorganized,  and  their  numbers  appear 
not  to  be  large.  Voltaire  is  their  inspiration. 
See  Voltaire. 

FREE 'TOWN,  the  principal  seaport  of  West 
Africa,  capital  of  the  British  colony  of  Sierra 
Leone  and  headquarters  of  the  troops  of  the 
West  African  garrison.  Lentil  recent  years  the 
town  was  commonly  referred  to  as  "the  white 
man's  grave,"  for  the  climate  was  so  un- 
healthful  that  few  Europeans  could  live  there. 
The  surrounding  swamps  have  now  been  drained 
and  living  conditions  consequently  have  greatly 
improved.  The  natives  are  skilful  in  gold  and 
silver  work,  and  a  large  export  trade  is  carried 
on  in  rubber,  gold,  palm  oil,  gums,  nuts  and 
ginger.  The  city  is  strongly  fortified,  has  an 
excellent  harbor  and  is  a  coaling  station  for 
vessels  of  the  British  na\y  patrolling  the  Afri- 
can coast,.  Population  in  1911  37.724,  of  whom 
about  500  were  Europeans. 

FREE  TRADE,  in  economics  and  govern- 
ment, is  the  name  given  to  the  policy  which 
aims  to  encourage  the  greatest  possible  com- 
mercial intercourse  between  the  various  na- 
tions of  the  world.  This  policy  teaches  that 
the  exchange  between  nations  ought  not  to  bp 


restricted  by  laws  or  tariffs  that  favor  the 
home  producer.  A  nation  that  adopts  free 
trade  does  not  give  any  assistance  to  the  home 
industries,  either  in  imposing  customs  duties 
on  foreign  products  or  by  offering  a  bounty  on 
home  products.  It  means,  in  other  words,  that 
all  the  producers,  either  home  or  foreign,  are 
treated  exactly  alike  in'  the  market  of  that 
country.  The  opposite  policy,  which  main- 
tains that  a  state  can  reach  a  high  degree  of 
material  prosperity  only  by  protecting  its  home 
industries  from  the  competition  of  similar  for- 
eign industries,  is  known  as  protection  (which 
see). 

Great  Britain  is  the  only  great  industrial 
country  of  the  world  that  has  adopted  free 
trade.  Belgium  and  Holland  have  also  tariffs 
that  are  only  slightly  protective.  The  rest  of 
Europe,  the  United  States  and  all  the  self- 
governing  British  colonies  have  adopted  the 
policy  of  protection.  Customs  duties  and  taxes 
imposed  for  revenue  purposes  only  are  not 
opposed  to  the  principle  of  free  trade. 

The  Theory  of  Free  Trade.  Briefly,  the 
economic  principles  on  which  free  trade  is 
based  are  stated  from  the  standpoint  of  those 
who  advocate  it.  The  first  and  foremost  of 
these  is  the  well-known  economic  principle  of 
the  division  of  labor  and  the  specialization  and 
organization  that  accompany  it.  Division  of 
labor  in  this  case  means  that  each  country 
would  be  able  to  concentrate  its  energies  in 
the  production  of  those  commodities  for  which 
it  is  best  fitted  by  its  natural  resources,  geo- 
graphical position,  skill  of  its  inhabitants,  and 
so  on.  But  commodities  are  produced  in  order 
to  be  consumed  or  exchanged  for  other  goods. 
There  must  therefore  be  the  widest  opportu- 
nity for  each  country  to  exchange  its  products 
for  those  of  other  countries.  Free  exchange, 
or  freedom  of  trade,  becomes  therefore  the 
necessary  condition  for  the  realization  of  this 
international  division  of  labor.  Foreign  trade, 
just  like  domestic  trade,  is  nothing  else  than 
an  exchange  of  goods  for  other  goods,  in  which 
both  parties  to  the  transaction  are  the  gainers, 
for  each  of  them  obtains  goods  more  desired 
than  those  with  which  it  parted.  Freedom  of 
trade,  which  allows  the  capital  and  labor  of 
each  country  to  be  used  in  those  industries 
that  are  most  suitable  to  that  country,  secures 
the  greatest  production  of  goods  to  the  greatest 
advantage  of  the  consumers. 

The  development  of  the  material  resources 
of  the  world  and  the  production  of  wealth 
contribute  to  the  welfare  and  to  the  progress 
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of  mankind.  Competition  in  the  open  market 
between  the  goods  produced  assures  consumers 
the  best  and  cheapest  terms.  As  most  men, 
in  whatever  branch  of  production  they  may 
be  engaged,  are  consumers  of  a  great  number 
of  purchased  commodities,  cheapness  of  these 
commodities  is  of  the  utmost  benefit  to  them. 
As  we  see,  free  trade  considers  the  question 
from  the  point  of  view  of  the  consumer,  and 
regards  consumption  of  goods  as  the  aim  of 
all  production. 

To  sum  up,  free  trade  maintains  that  in 
order  to  secure  the  greatest  abundance  of 
goods  in  the  world  as  a  whole  and  the  greatest 
benefit  to  the  consumer  there  ought  to  be 
complete  freedom  of  trade  between  the  na- 
tions. Those  who  believe  in  the  policy  of  free 
trade  urge  that  no  artificial  barriers,  in  the 
form  of  customs  duties  or  other  restrictions, 
should  be  erected  which  will  interfere  with 
the  free  exchange  of  goods  between  nations. 

The  economic  principles  on  which  free  trade 
is  based  are  undoubtedly  sound,  but  it  is  a 
question  whether  this  policy  is  desirable  in 
the  present  state  of  unequal  national  develop- 
ment. Many  who  accept  free  trade  as  a  final 
goal  insist  that  its  immediate  application  would 
retard  the  development  of  skill-using  manu- 
facturing industries  in  the  less-advanced  coun- 
tries, and  cause  them  to  remain  too  long 
mere  producers  of  food  and  raw  materials, 
missing  the  greater  rewards  which  skill  and 
organization  command. 

Moreover,  the  conduct  of  nations  is  not 
determined  simply  by  economic  factors,  how- 
ever powerful  these  may  be.  Political  and  so- 
cial considerations,  such  as  national  safety, 
national  defense,  national  economic  independ- 
ence, as  well  as  national  hatreds  and  jeal- 
ousies, play  just  as  important  a  role  in  the 
choice  made  by  a  nation  between  the  free 
trade  and  the  protective  system. 

Under   which  system    these   aims   could   be 

best  attained  has  formed  the  subject  of  fierce 

controversies,  raging  in  almost   every   nation. 

For  the  present  most  countries  cling  to  the 

protective   system.     For   other   arguments   in 

favor   or  against   free   trade,   see   the    article 

Pbotection,  in  these  volumes.  e.a.r. 

Consult  Cunningham'^  Rise  and  Decline  of  the 
Free  Trade  Movement;  Mathews*  Taxation  and 
HlB  Diatribution  of  Wealth. 

WILLy  the  power  of  human  beings  to 

,te  choice  in  matters  of  conduct. 

man  is  a  free  agent,  able  to 

f  which   of  several   possible 


courses  of  action  he  shall  adopt.  The  opposite 
idea  is  that  his  choice  is  determined  for  him 
by  a  series  of  causes  over  which  he  has  no 
control,  such  as  outside  circumstances,  environ- 
ment, heredity,  moral  influences,  all  his  pre- 
vious experiences  and  actions,  his  impulses,  in- 
stincts, habits  and  other  internal  motives.  This 
counter-theory  is  called  determinism,  and  over 
the  two  doctrines  philosophers  have  disputed 
long  and  fiercely  from  the  time  of  the  first 
thinkers  down  to  the  psychologists  of  to-day. 

The  controversy  over  predestination  (which 
see)  took  up  the  religious  phase  of  the  ques- 
tion, but  modem  discussion  concerns  itself 
almost  exclusively  with  the  ethical  aspect. 
Those  who  uphold  the  freedom  of  the  will 
rest  their  case  chiefly  upon  the  argument  that 
unless  man  is  free  to  choose  there  is  no  value 
or  purpose  in  moral  law,  and  no  justice  in 
holding  anyone  responsible  for  his  actions. 

An  analysis  of  the  controversy  on  the  sub- 
ject shows  that  in  discussing  the  arguments 
for  and  against  free  will  the  philosophers  have 
had  in  mind  no  fewer  than  six  different  kinds 
of  freedom,  and  much  of  the  confusion  can 
be  traced  to  the  attempt  to  prove  one  mean- 
ing of  free  will  by  facts  properly  related  to  an 
entirely  different  meaning.  Inevitably,  how- 
ever, the  question  of  free  will  is  one  on  which 
there  can  probably  never  be  perfect  agreement. 
See  Will;  Heredity. 

FREEZ'ING,  the  process,  not  yet  fully  un- 
derstood, which  turns  a  liquid  into  a  solid 
when  its  temperature  is  sufficiently  lowered. 
Each  substance  has  its  own  freezing  point, 
which  is  always  the  same  under  ordinary  con- 
ditions. Thus,  the  freezing  point  of  water 
is  always  32°  Fahrenheit — a  fact  which  is  de- 
pended upon  in  making  a  thermometer.  Ex- 
cept in  mixtures  and  solutions,  the  freezing 
point  of  the  liquid  is  also  the  melting  point  of 
the  solid;  so  that  ice  again  becomes  water  at 
a  temperature  of  32".  This  is  sometimes  called 
the  point  of  fusion. 

All  fluids  do  not  freeze  at  the  same  temper- 
ature. Mercury,  for  instance,  becomes  solid  at 
about  39°  below  zero  F.,  and  for  that  reason 
thermometers  for  exceedingly  cold  regions  are 
made  with  alcohol  instead  of  mercury,  since 
alcohol  does  not  freeze  until  it  reaches  a 
temperature  of  202**  below  zero  F.  Salt  water 
freezes  at  a  lower  temperature  than  fresh  water. 
The  approximate  temperature  at  which  sea 
water  freezes,  for  instance,  is  28.5**  F.,  and 
the  more  salt  there  is  in  solution,  the  lower 
the  freezing  point  drops. 
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While  moat  subetances  contract  when  tbey 
(reeie.  it  is  a  curious  fact  that  water  expands. 
This  explains  why  water-pitchera  sometimes 
crack  and  water-pipes  burst  on  "freciinK  cold" 
nights.  It  accounts  also  for  one  form  of 
erosion,  for  the  moisture  which  has  found 
its  way  into  the  crevices  of  rock  freezes  during 
the  winter  and  expands,  creating  great  fissures 
and  breaking  oS  pieces  here  and  there.  It  is 
for  the  same  reason  that  an  iceberg  floats; 
that  is  to  say.  siDce  the  water  expands  in 
f reeling,  ice  is  less  dense  than  water  and. 
being  lighter,  is  naturally  floated  by  the  water 
around  it. 

Another  interesting  fact  is  that  the  freezing 
point  is  toiiHrcd  by  pressure.  Therefore,  when 
pressure  is  applied  to  ice  it  melts,  although 
it  freezes  again  when  the  pressure  is  removed. 
It  is  this  quality  of  ice  that  enables  us  to 
enjoy  the  pleasures  of  skating.  The  narrow 
blade  of  the  skate,  bringing  the  entire  weight 
of  the  body  to  bear  down  upon  the  ice,  for 
the  moment  of  contact  melts  a  thin  strip  of 
ice  beneath  the  blade.  The  surface  water  that 
results  from  the  melting  process  makes  the 
ice  slippery,  and  the  skater  glides  easily  along. 
The  same  principle  comes  into  play  when  a 
boy  makes  a  snowball ;  the  pressure  of  his 
hands  melts  the  crystals,  forming  u  filro  of 
water  that  freezes  again  as  soon  as  the  pressure 
is  released. 

RrlBlvd  HnbiretB.     The   reader   ts  referred  to 
the  fnllon-lng  nrtlr^les  <n  these  voliimeH : 
Erosion  MeltlnK   Point 

Ice  ThermomPter 

FBE'UOHT,  John  Charles  (1813-1890).  an 
American  explorer,  soldier  and  political  leader, 
who  displayed  remarkable  initiative  and  en- 
ergy as  leader  of  sevend  expeditions  through 
the  Rocky  Mountain  regions  and  westward  to 
the  coast,  and  whose  investigations  gave  the 
United  Stales  government  valuable  informa- 
tion concerning  the  great  unexplored  Western 
countr>'.  He  was  bom  in  Savannah,  Ga..  and 
was  educated  at  Charleston  College,  South 
Carolina.  In  1842.  after  several  years  of  ex- 
perience in  the  govern mcnt-siin'ey  service,  he 
was  placc<l  at  the  head  of  an  expedition  to  the 
far  west,  and  on  this  journey  he  a.'icended  the 
highest  mountain  of  the  Wind  River  Range, 
now  known  as  Fremont's  Peak,  in  his  honor. 

The  following  year  he  led  out  a  second 
expedition  for  the  purpose  of  completing  the 
survey  to  the  mouth  of  the  Columbia  River. 
and  sent  to  Washington  valuable  and  interest- 
ing descriptions  of  Great  Salt  Lake,  the  Great 
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Basin,  the  Sierra  Nevada  Mountains  and  the 
river  basins  of  the  Mexican  province  of  Cali- 
fornia. In  1844  he  was  made  captain,  and  the 
following     year 


lead    H    third 

to  California,  the 
purpose  of  which 
was. to  help  the 
UnitedStates 
gain  possession  of 
that  province  in 
the  event  of  war 
with  Mexico. 
Fremont   took 

the  conquest  of  Califomta  (see  Caufornia. 
subhead  History),  and  was  made  military  com- 
mander and  civil  go\'ernor  of  the  territory  by 
Commodore  Stockton,  the  officer  in  command. 
In  1846,  however,  a  United  States  force  under 
General  Kearny  arrived,  whose  authority  Fre- 
mont refused  to  recognize.  For  this  he  was 
court-martialed,  and.  having  been  convicted  of 
mutiny  and  disobedience,  was  sentenced  to 
dismissal  from  the  service.  Though  President 
Polk  remitted  the  sentence,  Fremont  felt  that 
he  had  been  deeply  wronged,  and  in  1848  he 
resigned. 

Later  he  conducted  two  other  exploring  par- 
ties over  the  Rocky  Mountains,  but  without 
accomplishing  anything  of  importance.  Be- 
tween 1849  and  1S55  he  made  his  home  in 
California,  and  in  1850  was  elected  one  of  the 
first  two  Senators  from  that  state.  He  was 
also  the  first  Presidential  candidate  of  the 
Republican  party,  being  the  unsuccessful  op- 
ponent of  Buchanan  in  the  election  of  1856. 
On  the  outbreak  of  the  War  of  Secession  he 
was  raised  to  the  rank  of  major-general  and 
given  command  of  the  Western  Department, 
with  headquarters  at  Saint  T.ouis.  In  this 
position,  and  in  a  second  one  to  which  he  was 
transferred  a  few  months  later,  he  showed 
what  his  superiors  considered  lack  of  judgment 
and  executive  ability,  and  in  1864  he  retired 
from  active  service.  Fremont's  most  important 
work  in  the  years  that  followed  was  his  service 
as  governor  of  the  territory  of  Arizona,  from 
1878  to  1881.  Shortly  before  his  death  he 
was  appointed  major-general  on  the  retired 
list,  by  act  of  Congress.  For  an  account  of  his 
labors,  consult  his  Memoin  of  My  Life,  b.m.w. 
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FREMONT,  Neb.,  the  county  seat  of  Dodge 
County,  is  situated  in  the  east-central  part  of 
the  state,  thirty-seven  miles  northwest  of 
Omaha.  It  is  on  the  Platte  River  and  on 
the  Chicago,  Burlington  4  Qiiincy.  the  Chicago 
&  North  Western  and  the  Union  Pacllic  rail- 
roads. The  area  of  tlie  city  is  four  square 
miles.  In  1910  the  population  was  8,718;  in 
1916  it  was  9.925.  by  Federal  estimate.  Fre- 
mont is  in  a  farming  section,  has  dairying  and 
live-stock  interests,  and  is  an  important  grain 
market.  Its  industrial  plants  include  machine 
shops  and  mattress  and  incubator  factories. 
It  is  the  seat  of  the  Fremont  Normal  School, 
and  has  a  courthouse,  Carnegie  Library  and 
orphans'  home  (Lutheran).  Fremont  was  set- 
tled in  1857,  incorporated  in  1871  and  obtained 
a  revised  charter  in  1901. 

FREMONT,  Ohio,  the  county  seat  of  San- 
dusky County,  is  situated  in  the  northwestern 
part  of  the  state,  thirty  miles  southeast  of 
Toledo.  It  is  at  the  head  of  navigation  on 
the  Sandusky  River,  has  boat  and  intenirban 
service,  and  is  on  the  New  York  Central  and 
the  Wheeling  &  Lake  Erie  railroads.  The 
area  of  the  city  is  nearly  foiu'  square  miles. 
In  1910  the  population  was  9,939;  in  1916  it 
was  10382.  by  Federal  estimate. 

Fremont  has  several  public  parks,  a  state 
historical  building  and  the  Birchard  Public 
Library,  which  was  founded  in  1S73  by  Sardis 
Birchard,  an  uncle  of  President  Hayes.  Spiegel 
Grove,  in  Fremont,  was  the  home  of  former 
President  Hayes.  The  town  is  situated  in  a 
productive  agricultural  region  and  is  sur- 
rounded by  rich  oil  and  natural  gas  fields. 
Power  for  manufacture  is  obtained  by  a  large 
dam  and  power  plant,  and  among  the  principal 
industrial  plants  arc  manufactories  of  electro- 
carbons,  machinery,  boilers  and  engines,  farm- 
ing implements,  cutlery,  stoves  and  ranges, 
shears,  paper,  underwear,  beet  sugar  and  lum- 
ber products. 

A  trading  post,  erected  in  1786,  and  Fort 
Stephenson,  built  in  1812,  first  occupied  the 
Bite  of  Fremont.  Until  ISHO  the  place  was 
known  as  Lower  Sandusky,  but  that  year  it 
was  given  its  present  name  in  honor  of  John  C. 
Fremont. 

FSEM'STAD,  Olive  (bom  about  1870),  a 
dramatic  soprano  and  tragic  actress,  a  prom- 
inent member  of  the  Metropolitan  Grand 
h|^toera  Company,  New  York  City.  By  hard, 
^^By^nt  effort,  for  she  always  had  to  earn 
^^^^^■Uving,  she  fought  her  way  to  the  intel- 
P  ^ters  of  the  world.    She  was  bom  at 
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Stockholm.  Sweden,  and  in  her  native  country 
at  the  age  of  five  appeared  as  a  concert  pianist, 
When  she  was  ten  years  old  her  parents  settled 
at  Saint  Peter, 
Minn.,  and  later 
moved  to  Minne- 
apolis, where  she 
taught  music  and 
sang  in  choirs, 
putting  aside  her 
earnings  to  en- 
able her  to  con- 
tinue her  studies. 
Hard  work  made 
a  reality  of  her 
dream  to  com- 
plete her  educa- 
tion in  Germany, 
and  in  1898  after 
three  years  of  study  she  appeared  in  opera  at 
the  Cologne  Opera  House.  She  sang  for  over 
ten  years  at  Munich,  and  then  became  a.  mem' 
ber  of  the  Metropolitan  Opera  Company,  New 
York.  She  has  sung  in  leading  cities  of  the 
United  States  and  Canada  in  many  notable 
operas,  although  her  greatest  triumphs  have 
been  achieved  in  Wagnerian  roles.  In  Novem- 
ber, 1916,  Miss  Fremstad  was  married  to  Harry 
Lewis  Brainerd,  of  New  York  City,  and  there 
she  makes  her  home. 

FRENCH  ACADEMY,  or  ACADEMIB 
FRANCOISE.    See  Academy. 

FRENCH,  AucG  (1850-  ),  an  American 
author  of  short  stories,  whose  pen  name  is 
Octave  Tuanet.  The  Biehop's  Vagabond,  pub- 
lished in  The  Allantic  Monthly  in  January, 
1384,  forms  the  cornerstone  of  Miss  French's 
fame.  It  was  the  author's  first  attempt  to 
portray  Southern  character.  Her  style  shows 
an  unmistakable  masculine  tendency,  and  her 
interests  are  half  masculine.  She  has  an  ex- 
tensive knowledge  of  the  relations  between 
capital  and  labor,  and  her  interest  in  the  sub- 
ject is  possibly  deeper  than  that  of  any  other 
woman  writer  in  the  land.  Her  earliest  work 
was  some  very  heavy  essays  on  questions  of 
sociology-  She  spends  a  part  o£  every  summer 
at  Cape  Cod,  and  it  was  there  that  she  acquired 
considerable  skill  in  photography.  An  Ad- 
venture in  Photography  is  illustrated  by  actual 
photographs  of  the  adventurers,  taken  by  the 
author.  As  she  has  lived  in  the  West  and  in 
the  South,  her  portrayals  of  life  in  those 
regions  are  very  real.  Among  her  short  stories 
are  Otto,  the  Knight  and  Knittinff  in  the  fim. 
Among  her  later  works  are  The  Man  of  ike 
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Hour,  which  has  been  dramatised,  and   The 
Lion's  Share. 

FREHCH,  Daniei,  Chester  (1850-1612),  ao 
American  sculptor,  the  record  of  whose  splen- 
did achievements,  always  inspired  by  the  high- 
est ideab  in  art,  is  unique  in  the  history  of 
American  sculpture.  He  was  born  at  Exeter, 
N.  H.,  and  began  his  career  by  modeling  ani- 
mals and  birds.  Louisa  May  Alcott  early 
recognized  his  ability  and  became  his  first 
critic.  At  the  age  of  twenty-three  he  com- 
pleted his  first  important  worlc,  The  Minute 
Man,  for  the  centenary  of  the  Battle  of  Con- 
cord.   This  was  soon  followed  by  many  signiti- 


!9  FRENCH   AND  INDIAN   WARS 

cant  portrait  statues,  including  those  of  John 
Harvard  and  Levng  Cass,  and  the  Gallaudet 
Monumertt  at  Washinjcton.  His  memorial 
statue  of  WtKkington  was  com  missioned  by 
the  women  of  America  and  erected  in  Paris. 
Death  Slaying  the  Hand  oj  the  Sculptor,  a 
memorial  relief  for  the  tomb  of  the  sculptor 
Martin  Milmore,  in  Forest  Hills  Cemetery, 
Boston,  is  considered  his  greatest  work.  His 
colossal  statue  of  The  Republic  was  one  of  the 
best  pieces  of  sculpture  at  the  Chicago  World's 
Fair  of  1893.  These  are  but  a  few  ot  the 
monumental  works  of  this  celebrated  worker  in 
the  plastic  arts. 


■  RENCH  AND  INDIAN  WARS-  ill. 
claims  of  the  English  and  French  settlers  in 
North  America  were  from  the  outset  conflict- 
ing. Those  who  planted  colonics  on  the  sea- 
board, announced  the  English,  had  a  right  to 
all  the  land  that  stretched  inland  from  those 
points;  the  French  claimed  that  settlement  at 
the  source  or  the  mouth  of  a  river  conferred 
a  title  to  all  territory  which  the  river  drained. 
Carrying  out  these  theories,  the  English  pressed 
westward  from  the  Atlantic  coast,  the  French 
southward  from  Canada  and  northward  from 
Louisiana,  and  conflict  was  inevitable.  It 
might  have  been  but  a  colonial  affair  had  it 
not  been  that  the  two  countries  were  at  swords' 
points  in  Europe  as  well;  th^  most  serious 
struggles  were  in  Europe,  and  the  American 
conflicts  were  really  on  I  growths  of  these. 
They  are  known  us  the  French  and  Indian 
Wars,  because  the  French  in  every  cose  had 
the  Indians  as  allies. 

King  WiUUm's  War  (1689-1697).  This  liret 
struggle  bears  the  name  of  the  sovereign  who 
but  a  year  before  its  outbreak  had  come  to 
rule  in  England.  Its  European  phase  was 
known  as  the  W.\r  of  the  Grand  Alliance. 
In  America  it  began  with  the  sending  of  French 
expeditions  from  Canada  against  the  English 
frontier.  Hundreds  of  settlers  were  captured 
or  killed,  sixty  falling  in  the  little  town  of 
Schenectady,  but  all  the  Elfish  expeditions 


they  started.  Finally  the  war  came  to  an  end, 
not  because  anything  had  been  decided,  but 
because  a  treaty  of  peace  had  been  signed 
in  Europe.  By  this  treaty  the  French  sur- 
rendered all  territory  in  America  of  which  they 
had  gained  poeseasion  during  the  war. 

Queen  Anne's  War  (1701-1713).  This  was  an 
outgrowth  of  the  great  European  conflict 
known  as  the  War  of  the  Spanish  Succession 
(see  Succession  Wabs),  in  which  France  had 
the  assistance  of  Spain.  Thus  English  colonists 
both  in  the  North  and  in  the  South  were  at- 
tacked, the  farmer  by  the  French  from  Can- 
ada, the  latter  by  the  Spaniards  from  Florida. 
In  the  north  the  outstanding  event  was  the 
attack  on  Deerfield,  Mass.,  by  the  French  and 
their  Algonquin  allies.  Perhaps  the  French 
leaders  could  not  control  their  savage  helpers, 
perhaps  they  did  not  try;  at  any  rate,  in  Feb- 
ruary, 1704,  the  town  was  sacked,  fifty-three 
were  killed  and  lU  made  prisoners,  of  whom 
seventeen  were  later  put  to  death.  The  Eng- 
lish also,  in  1710,  took  Acadia,  which  they 
rechristened  Nova  Scotia  and  have  ever  since 
continued  to  hold.  In  the  South  the  conflict 
consisted  of  attacks  on  Saint  Augustine  by  the 
English  and  counter-attacks  on  Charleston  by 
the  Spaniards.  The  Treaty  of  Utrecht  (1713), 
which  closed  the  war,  ceded  to  England  the 
Hudson  Bay  region,  Newfoundland  asd.  ^^f«'«. 
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Scotin.  and  allowed  to  it  the  monopoly  of  fhe 
slave  trade  in  the  colonies. 

King  George's  War  <1744-1748).  Thie,  too, 
was  related  to  s  great  European  conflict,  the 
Wah  of  the  Austbian  Succession  (see  Suc- 
cession Wakb).  Again  the  Spaniards  were  the 
allies  of  the  French  and  Indians,  and  the  war 
in  the  South  was  between  the  colonics  of  South 
Carolina  and  Florida.  It  was  in  the  Nori;h. 
howci'cr.  tliiit  the  main  issue  was  fought  out. 
The  colonial  forces  of  New  England,  under 
WillLuui  Pepperell,  took  the  French  fortress  of 
Louii«burg.  oa  Cape  Breton  Island,  and  all  the 
cfforta  of  the  French  and  Indians  did  not  effect 
a  recapture  of  it.  When  the  Treaty  of  Aix-la- 
Chapclle  v-an  signed  in  1748,  however,  it  gave 
Louisburg  back  to  France,  contrary  to  the 
wishes  of  the  New  Englandera,  who  were  proud 
of  their  conijuest. 

French  and  Indian  War  (17M-1760).  The 
three  conflicts  described  above  had  raade  al- 
most no  chunge  in  the  divisions  of  American 
tcrritorj-,  and  had  left  the  main  issues  unde- 
cided. It  remained  for  this  last  stniggle,  more 
specilicall.v  known  as  the  French  and  Indian 
War,  to  etTect  a  permanent  settlement.  In 
Europe  this  fight  to  the  death  was  known  as 
the  Seven  Vbabs'  Wab,  and  involved  prac- 
tically all  of  the  great  powers,  while  one  phase 
of  it  was  fought  out  in  far-away  India.  In 
America,  especially  determined  were  the 
French  to  maintain  their  hold  on  the  lands 
wuItTcd  tiy  the  Ohio,  and  to  these  the  English 
werf  rquall.\  determined  to  assert  their  claim. 
In  1754  the  governor  of  Virginia  sent  out  at 
Ihc  head  of  a  smalt  force  a  young  man  who 
lind  proied  his  courage  and  his  wisdom — 
George  Washington — and  he  demanded  of  the 
French  tluit  they  withdraw  from  the  contested 
tcrrilorj-.  Naturally  the  French  refused,  and 
in  the  conflict  which  followed,  the  first  gun  of 
the  war  was  fired. 

Braddock't     Expedition.       Meanwhile,     the 
Freneli  h.id  erected  a  fort  called  Diiquesne,  at 
the  junction  of  the  Allegheny  and  Mononga- 
hela  rivers,  md  in  1755  General  Braddock  was 
seat  ttith  ,1  force  of  English  r^ulare  to  dis- 
lodge tliem.    Refusing  to  listen  to  the  advice 
of   hi^    vdutig  subordinate,   Washington,  who 
knew  ilie  fniiian  methods  of  fighting,  Braddock 
led  his  ffjrci'  boldly  through  the  woods,  where 
linked  from  ambush  and  utterly  dc- 
liraddock  was  killed,  but  Washington 
rl   in   leading  a  part  of  the  troops  to 
In   the   same   year  the   English   were 
'icesflfui    in    two    other    expeditions,    one 
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against   Crown   Point   and   one 

Niagara.  One  thing  the  British 
ever,  and  that  was  to  exile  from 
of  Acadia,  or  Nova  Scotia,  the  J 
whose  loyalty  was  doubted,  at 
incident  which  Longfellow  has 
effectively  in  his  Evangeline. 

The  English  Win.  Not  unti 
English  begin  to  retrieve  their 
new  English  prime  minister,  Wi 
into  operation  a  thoroughly  et 
and  the  war  was  prosecuted  wit! 
soon  brought  it  to  a  close.  I 
Duquesne,  Crown  Point  and  P 
before  the  English;  and  in  Se 
occurred  the  iinal  conflict  witl 
ending— the  Battle  of  Quebec. 
by  storm  the  city  which  waa 
French  under  Montcalm  with  hi 
the  English  General  Wolfe  begi 
finally  led  a  part  of  hie  force  ti 
Abraham  above  the  city.  Thi 
followed  was  a  turning  point  in 
tory,  and  has  been  ever  sine 
events  over  which  boy  readers 
pore,  thrilled  by  its  records  of  h 
Quebec  fell  the  long  struggle  w. 
land  was  to  be  supreme  in  ^ 
The  Treaty  of  Paris,  signed  in  \'i 
country  Canada  and  all  the  Fre 
east  of  the  Mississippi,  together 
lah  territory  of  Florida,  while 
from  France  all  of  its  lands  wc 
sissippi,  with  the  "Isle  of  Orle 
the  city  of  New  Orleans.  The 
of  its  colonial  empire  left  to  F 
tiny  islands.  Saint  Pierre  and  A 
of  Newfoundland,  which  it  was  i 
as  fishing  stations  on  conditioE 
main  unfortified.  England  had 
rival  in  America  but  Spain. 

Cons 


Pitt,  William  Sucee.'«Hl< 

FRENCH  G1TIAHA,  ge  ah' na. 

ka'  en,  a  French  colony  in  Norlhe 
jca  which  costs  France  over  a 
each  year  to  maintain  as  a  sett) 
virts.  The  Atlantic  Ocean  was 
northern  shore;  on  the  east  the 
sepaMtcs  it  from  Brazil,  as  dc 
Tuniac-Humac  Moi 
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the  western  boundarj-.  and  scparatiafc  French 
Guiana  frolh  Dutch  Guiana,  flows  the  River 
Maroni,  or  Marowijne.  With  its  30,463  square 
miles,  it  is  about 
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The  Land  and  ^^^  poalilon  ot  fr'r«nch 
Climate.      From  a    Guiana     in     South     America. 

(  .  .  4  ;  1  .  t...  1 1   The  map  «how8  the  relatively 

I  ert  1 1  e  Dut  not  gj„^„  portion  ot  the  continent 
and  moist  coast  "  ofcuples, 
region,  subject  to  fever  and  various  germ  dis- 
eases, French  Guiana  rises  into  a  well  watered 
highland  and  mountainous  region  excessively 
rich  in  vegetation.  Most  of  the  country  is  still 
unexplored,  however,  for  the  diseases  bred  by 
contJDUous  moisture  make  the  country  almodt 
UD inhabitable.  At  Cayenne  is  the  only  desir- 
able harbor.  Northwest  of  Cayenne  lies 
Devil's  Island,  famous  because  the  French  artil- 
lery officer,  Alfred  Dreyfus,  was  imprisoned 
there  (see  Drevfis,  Alf(ie»). 

ReaouTcea.  Gold  mining  ia  the  colony's  most 
important  industry,  and  gold  is  the  chief  article 
of  export.  Nevertheless,  the  price  of  labor  is 
so  hifth,  and  transportation,  chiefly  over  poorly 
made  footpaths,  is  so  costly,  that  even  that 
industry  is  not  highly  de\'elopcd.  Over  two 
million  dollars  worth  of  gold  arc  exported 
yearly.  Small  quantities  of  silver,  iron  and 
phosphate  are  also  produced,  and  some  marble 
and  rosewood  oil  are  cxporled.  an  well  as 
sugar,  mm.  vanilla,  pepper,  cloves,  cinnamon, 
hides,  etc.  The  imports  exceed  the  exports. 
Rice,  maize,  cocoa,  coffee,  etc.,  are  raised,  but 
manioc  is  the  principiil  article  of  food.  Not 
quite   10.000  acre,^   of  land   are   under  cultiva- 

GovemitieDt  and  Education,  The  govera- 
nicnt  is  vc^te*!  in  a  governor  appointed  at 
Paris,  artdixt'-d  by  a  local  pri'.y  cotmcil  of  five 
meuAntTii  arid  a  fiouncii-genenil  of  sixteen  mem- 
ber?. Thfr  cl'jnv  X''  represented  in  the  Parlia- 
ment  of   Vnin:-   by  iHie  deputy.     A   court  of 
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first  instance,  n  court  of  appeals  ond  justicee 
of  the  peacf  in  Ca.vcnne  adniinixter  Justin-. 
About  3,000  children  arc  instructed  each  your 
in  about  thirty 
schools.     In  Cay- 

usiially    complete 

TranspoTtatioD 
and  Cammunica- 
tion.    Although 

steamboats     p  1  y 
between  the  capi- 
tal and  other 
towns,  and  a  few    miles  larKer  t( 
roads  connect  the    ""'"*■ 

capital  with  the  interior,  intercourxc  is  chiefly 
by  footpath.  A  cargo  boat  from  Fninco  visitji 
the  colony  once  a  month,  and  Ckyenne  and 
Brest,  Prance,  are  connected  by  cable. 

History.  In  1604  the  French  Tint  settled  at 
Cayenne,  and  in  the  years  following  viirioim 
French  companies  attempted  colonization,  hill 
without  success.  From  16,^4  the  Duti-h  held 
the  land,  but  twenty  years  later  the  colony 
passed  under  the  control  of  the  crown  of 
France,  and  slow  growth  and  progresx  fol- 
lowed. With  a  view  to  still  further  growlh  in 
1763,  12,000  emigrants  were  sent  to  French  Gui- 
ana from  France,  The  expedition  was  misman- 
aged, however,  and  within  two  years  only  a 
handful  of  the  colonists  were  still  alive,  and 
ihey  were  starving  and  fever-slricken.  P'urtlier 
attempts  at  colonization  also  endi^I  diHas- 
trously. 

In  1809  the  colony  was  captured  by  British 
and  Portuguese  forces,  but  was  restored  to 
Franco  in  1814,  after  Napoleon's  downfall.  The 
boundary  with  Brazil,  long  disputisd,  was 
finally  settled  in  1900,  The  boundary  with 
Dutch  Guiana  was  settled  in  1005.  Only  polit- 
ical offend<'rH  and  criminals  are  now  sent  to  the 
colony,  and  it  is  held  by  France  at  a  financial 
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his  Guiana.  . 

FRENCH  IN'DO-CHI'IfA,  the  collmtivc 
name  of  the  French  posstTHsions  in  ihi^  soiilh- 
east  ot  Asia,  including  Tongking,  Annam,  I.aofi, 
Carnboilia,  Cochin-Chinu  an<l  Baltaiubang, 
Then;  is  a  combined  area  of  2,^0,200  M|uarc 
miles,  almost  as  targe  as  the  mIhIi^  of  Texas 
and  alHiut  the  same  xiu:  an  the  province  of 
.Alberta.       The     northern     boundary     Mdifiiiu 
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China;  on  the  west  is  Siam  and  on  the  east 
and  south  is  the  China  Sea.  In  1900  the  Bay 
of  Kwang  Chow  Wan,  with  its  islands  and  a 
strip  of  coast  land,  was  leased  by  the  French 
from  China  for  a  period  of  ninety-nine  years 
and  incorporated  in  French  Indo-China. 

The  seat  of  government  is  at  Saigon,  in 
Cochin-China.  The  provinces  are  administered 
by  a  governor-general,  appointed  from  Paris, 
with  a  governor  in  charge  of  each  province. 
French  influence  over  Indo-China  commenced 
in  the  seventeenth  century.  Annam  and  Siam 
were  visited  by  many  missionaries,  who  were 
well  received.  In  1774  the  king  of  Annam 
appealed  to  France  for  help  against  his  rebel- 
lious subjects.  French  forces  established  him 
on  his  throne  in  1802,  and  from  that  time 
French  influence  has  steadily  increased.  Total 
population,  about  18,000,000.  For  map,  see 
Asia. 

Related  Subjeeta.  The  reader  is  referred  to 
the  following  articles  in  these  volumes : 

Annam  Cochin-China 

Cambodia  Tongking 

FRENCH  LANGUAGE,  one  of  the  eight  Ro- 
mance languages  of  Europe  (see  Romance 
Languages),  a  beautiful,  harmonious  tongue 
which  is  so  commonly  used  in  interstate  diplo- 
macy in  Europe  that  no  young  man  thinks  of 
entering  the  diplomatic  service  without  a 
knowledge  of  it.  It  has  always  ranked  as  the 
most  "elegant"  and  "refined"  of  the  languages, 
and  few  girls  in  England  or  America  have  been 
allowed  to  graduate  from  fashionable  finishing 
schools  without  at  least  a  superficial  acquaint- 
ance with  it.  But  this  does  not  mean  that  it 
is  in  any  way  superficial,  for  few  tongues  sur- 
pass it  in  expressiveness,  harmony  and  clear- 
ness. It  is  the  native  speech  of  over  40,000,000 
people,  for  it  is  used  in  most  of  France,  in  part 
of  Eastern  Canada,  and  in  much  of  Belgium 
and  Switzerland. 

History.  Like  all  of  the  highly  evolved 
languages  of  the  world,  French  has  had  a  very 
interesting  history.  The  people  Caesar  found 
in  Gaul  at  the  time  of  his  conquest  spoke  a 
rude  Celtic  language,  the  different  tribes  pos- 
sessing different  dialects.  Gradually  Latin  took 
the  place  of  the  old  Celtic,  but  this  was  not  the 
classic  Latin  of  Rome,  but  the  so-called  "vul- 

I  tongue."    This  was  modified  still  more  by 
tic  habits  of  speech  and  by  Teutonic  in- 
who  later  conquered  the  country.     It 
^that  these  latter  introduced  many  of 
words,  but  their  half-barbarous  minds 
J  be  bothered  with  any  intricacies  of 


speech,  so  inflections  were  neglected  and  the 
simpler  forms  used  almost  exclusively.  The 
last  of  the  Germanic  invaders  were  the  Franks, 
from  whom  the  country  and  the  language  took 
their  names. 

In  the  ninth  and  tenth  centuries  two  dis- 
tinct dialects  of  the  Romance  language  in 
France  came  to  be  recognized,  one  of  which 
prevailed  in  the  north,  the  other  in  the  south. 
To  these  were  applied  in  popular  speech  the 
quaint  names  of  langue  d'  oil  and  langue  d'  or 
because  the  word  for  yes  was  oil  in  the  north 
and  oc  in  the  south.  By  the  twelfth  century- 
one  of  the  oil  dialects,  the  one  used  in  the 
neighborhood  of  Paris,  had  gained  the  ascend- 
ancy, and  gradually  it  was  accepted  as  the 
classical  tongue  throughout  the  country.  Dilr- 
ing  the  sixteenth  and  seventeenth  centuries 
the  standards  were  more  definitely  fixed,  and 
by  the  close  of  that  period  French  was  prac- 
tically what  it  is  to-day — probably  the  clearest 
and  most  precise  of  modem  languages. 

The  Study  of  French.  Ever  since  educators 
began  to  awaken  to  the  fact  that  there  is  much 
to  be  gained  from  the  study  of  modem  lan- 
guages, French  has  been  one  of  the  favorite 
tongues  for  study  in  English-speaking  coun- 
tries. It  is  attractive  because  it  is  an  "elegant" 
tongue,  musical  and  refined,  and  therefore  the 
"finishing  schools"  took  it  up.  Then,  too,  it 
opens  up  one  of  the  world's  greatest  litera- 
tures— a  literature  which  has  profoundly  af- 
fected that  of  England  and  America;  and  it  is 
the  speech  of  a  country  to  which  travelers 
from  England  and  from  America  go  in  great 
numbers — two  very  practical  reasons  for  the 
study  of  French.  Aside  from  these,  there  are 
cultural  reasons  for  its  study.  Its  nicety  and 
precision,  and  the  exactness  with  which  it  can 
express  varying  shades  of  meaning,  make  it 
a  real  help  toward  the  perception  of  such 
shades  of  difference.  It  is,  too,  better  suited 
than  any  other  modern  tongue  to  show  the 
historical  development  in  language,  so  clearly 
marked  are  the  successive  steps  from  the  orig- 
inal Latin.  In  fact,  so  thoroughly  does  French 
fulfil  all  the  purposes  of  a  language  that  it  has 
a  number  of  times  been  proposed  as  a  general 
international  speech. 

Certain  phases  of  the  study  of  French  are 
comparatively  simple.  It  is,  for  instance,  far 
easier  to  learn  to  read  than  German,  so  simple 
is  its  sentence  structure.  However,  learning  to 
speak  French  is  a  different  matter.  Not  only 
are  many  of  the  sounds,  as  the  very  commoD 
nasal,  the  peculiar  u,  the  ieu,  and  othere,  di^ 
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ficult  for  English-speaking  lips,  but  the  very 
decided  lack  of  phonetic  character  and  the 
frequent  silent  letters  make  for  confusion. 
Thus  a  person  may  easily  gather  from  two  or 
three  years'  study  in  school  a  sufficient  knowl- 
edge of  French  to  read  simple  prose  or  poetry 
rapidly,  but  only  association  with  French- 
speak  French  so  that  it  really  sounds  like  the 
French  of  the  Parisian.  a.mcc. 

FRENCH  LITERATURE.  The  writings 
which,  to  quote  William  Vaughn  Moody,  a 
speaking  people  can  give  him  the  ability  to 
poet  with  a  gift  for  apt  description,  are — 

Couched  In  the  sweet,  satirical, 
Impudent  tongrue  of  France, 

are  among  the  world's  greatest  productions. 
At  times  French  literary  art  has  dominated 
Europe,  and  the  literatures  of  other  countries 
have  been  but  imitations,  more  or  less  feeble; 
and  while  this  us  not  the  case  to-day,  it  is  not 
because  France  has  deteriorated  but  because 
other  countries  have  developed  more  origi- 
nality. The  French  philosopher  Buffon  once 
said,  "The  style  is  the  man,"  and  the  state- 
ment comes  most  fittingly  from  a  Frenchman, 
for  in  a  ver>'  real  sense  it  may  be  said  the 
French  literary  style  is  France.  This  does  not 
mean  that  the  content  has  been  neglected,  but 
merely  that  the  effort  has  always  been  to  make 
the  style  worthy  of  the  content  and  a  fit  ex- 
pression of  the  artistic,  beauty-loving  French 
people. 

Two  of  the  greatest  departments  of  litera- 
ture are  the  epic  and  the  tragedy,  and  in  these 
France  has  not  excelled.  No  great  epic  of  the 
literary  type  (sec  Epic)  and  but  few  really 
great  tragedies  have  been  produced  by  French- 
men, but  of  exquisitely  funny  comedies,  of 
charming  musical  verse,  of  novels  that  are 
beyond  criticism,  of  polished  essays,  of  short 
stories  that  are  models  of  what  the  short  story 
should  be,  France  has  contributed  liberally  to 
the  world's  literature.  A  detailed  treatment 
of  French  literature  throughout  its  long  course 
is  impossible  in  this  article,  which  must  serve 
rather  to  bind  together  the  numerous  biogra- 
phies of  French  writers  which  are  included  in 
these  volumes.  Most  of  the  authors  here 
named  are  treated  in  a  separate  article,  as  well 
as  many  others,  whose  names  will  be  found 
listed  in  the  indexes,  under  the  articles  Dr.\ma; 
History;  Novel;  Poetry. 

Early  Stage.  After  the  French  language 
had  been  evolved  from  the  Latin,  the  first 
literary  productions  were  the  so-called  chan- 
.som  dv  (jcstc,  or  soiigs  of  deeds.    These  were 


folk  epics  which  centered  about  the  careers  of 
great  national  heroes,  chief  among  whom  were 
Charlemagne  and  Arthur.  Most  famous  of  the 
Charlemagne  cycle  is  the  Song  of  Roland, 
which  holds  in  French  literature  somewhat  the 
place  which  the  Nibelungenlied  occupies  in 
German  or  the  Cid  poems  in  Spanish.  Out  of 
the  Arthur  cycle  have  grown  all  those  legends 
and  poems  so  familiar  to  English  readers,  which 
treat  of  the  Round  Table. 

During  the  Middle  Ages — that  is,  from  about 
1100  to  about  14D0 — the  troubadours  (which 
see)  attained  wide  popularity  and  influence  in 
the  south  of  France,  while  in  the  north  the 
trouveres  found  enthusiastic  audiences  for  their 
love  songs.  In  France,  as  in  most  countries, 
poetry  grew  up  first,  and  prose  had  a  slow  de- 
velopment. The  first  form  of  prose  which 
appeared  was  history,  represented  by  the  fa- 
mous Chronicles  of  Froissart.  Meanwhile,  an 
intense  interest  in  the  stage  was  developing, 
and  mystery  plays  were  produced  in  great 
numbers  and  with  much  elaborateness.  It  was 
nothing  unusual  for  a  village  to  devote  sev- 
eral days  to  a  single  religious  drama. 

The  Golden  Age.  All  of  this  was  largely 
preliminary,  and  not  until  the  sixteenth  cen- 
tury did  any  really  great  figure  stand  out  in 
French  literature.  Then  appeared  Rabelais, 
who  with  his  good  sense  and  "Homeric  laugh- 
ter" helped  on  that  intellectual  awakening 
which  is  known  as  the  Renaissance.  The 
Reformation  in  France  is  typified  by  Calvin, 
while  the  spirit  of  skepticism  which  grew  out 
of  the  new  questioning  attitude  found  its  best 
spokesman  in  Montaigne.  The  real  Golden 
Age  of  French  literature  was  the  seventeenth 
century,  and  as  the  names  of  Moliere,  Cor- 
neille  and  Racine  testify,  the  drama  was  su- 
preme. The  first-named  of  the  trio  is  looked 
upon  as  the  greatest  laughter-maker  the  world 
has  produced,  with  the  exception  of  Shake- 
speare, while  the  others  brought  tragedy  to  a 
height  which  it  has  never  since  attained  in 
France. 

Not  all  the  great  writers  of  this  period  were 
dramatists.  Lafontaine  wrote  .  his  match- 
less fables,  the  only  modem  fables  worthy  to 
rank  with  those  ancient  ones  credited  to 
Aesop;  Boileau,  with  his  satires  and  criticisms, 
ruled  literary  France;  Madame  de  Sevigne  set 
a  high  standard  for  letter-writing;  Fenelon 
produced  a  famous  romance;  and — of  more 
interest  to  the  children  than  are  all  the  others 
together — Charles  Perrault  gave  to  the  world 
the    immortal   Mother  Goose   Stories,   which 
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ied  CindereUa,  the  Slefping  Beauty, 
Puss  in  BooU,  Tom  Thumb  and  other  favor- 
ites.   See  MoTRBR  Gooee. 

Piom  the  Eighteenth  Century  to  the  Preaent. 
The  eighteenth  century  was  far  below  the  sev- 
enteenth in  the  quality  and  amount  of  liter- 
ary achievement.  During  the  first  half  there 
vaa  very  little  that  could  pretend  to  oripnal- 
ity,  while  later  in  the  century,  when  there 
arose  writers  of  undoubted  power  and  indi- 
I'i duality,  all  France  waa  so  engaged  with 
social  and  political  problems  that  little  save 
propaganda  literature  was  demanded  or  pro- 
duced, 1/  one  man  were  to  be  chosen  to  rep- 
resent the  century,  that  roan  would  undoubt- 
edly be  Voltaire,  and  Voltaire's  works  were 
destructive  rather  than  constructive.  The  ctir- 
rent  religion,  the  current  philosophy,  he  at- 
tached fiercely,  and  by  his  stirring  up  of  the 
questioning  spirit  he  did  much  to  bring  on 
that  great  outbreak  which  he  did  not  live  to 
see— the  French  Revolution.  Even  more  in- 
fluential in  thiH  direction  was  Rousseau,  who, 
H8  one  writer  Hays,  "provided  most  of  the 
ideas  which  the  Revolution  tried  to  put  in 
practice."  Other  outstanding  writei^  of  the 
tsighteenth  century  were  Montesquieu,  who 
wrote  on  the  philosophy  of  history ;  Le  Sage, 
damatist  and  novelist ;  and  Beautuarchais,  the 
most  important  dramatic  writer  of  the  century 
in  France. 

The  most  significant  literary  movement  of 
(he  nineteenth  century  was  that  toward  free- 
dom of  literary  form — the  movement  known 
as  Romanticum.     Chateaubriand,  perhaps  un- 
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consciously,  began  it,  but  it  reached  its  cul- 
mination in  the  works  of  Victor  Hugo.  As 
always,  the  tendency  toward  romanticism  nas 
carried  too  far,  and  the  real  merits  of  the 
movement  were  obscured  by  exaggerations,  bo 
that  as  a  movement  it  had  only  a  brief  life, 
but  it  left  its  permanent  impress  on  literature, 
lessening  the  formal  restraints  of  classicism  and 
imparting  a  new  note  of  naturalness. 

The  French  writers  of  note  in  the  nineteenth 
century  are  numerous,  and  include  Lamartine, 
Gauticr.  Sainte-Beuie,  Musset,  George  Sand. 
Dumas  (father  and  son),  Baliac,  Daudet,  Zola 
and  Maupassant.  Each  of  these  was  preemi- 
nent in  one  or  more  ways.  Baliac,  for  in- 
stance, is  accounted  by  some  critics  the  world's 
greatest  novelist,  while  to  Maupassant  is  con- 
reded  almost  universally  the  honor  of  having 
produced  the  very  finest  short  stories  ever 
ivritten;  but  Hugo  towers  above  them  all  by 
reason  of  his  versatility  and  his  power  to  draw 
characters  that  live  in  men's  minds.  Though 
fiction  in  one  form  or  another  was  perhaps  the 
dominant  literary  type  in  the  nineteenth  cen- 
tury, other  departments  were  well  represented. 
Sardou.  Rostand  and  Anatole  France  produced 
plays  that  acquired  wide  popularity,  and  Renan 
and  Taine  wrote  histories  that  were  epoch- 
making  in  their  methods.  The  litermry  future 
of  France  looked  very  bright  during  the  early 
yeara  of  the  twentieth  century,  but  with  the 
outbreak  of  the  War  of  the  Nations  in  1914 
there  was  practically  a  cessation  of  produc- 
tions, excepting  those  of  a  controversial  char- 


.  RENCH'BEVOLU'TIOM,  one  of  tlic  jirc^it- 
est   internal  struggles  that  ever  rent   any   na- 
tion.   The  motto  of  its  leaders  was  '"Ijiberty, 
Equality.   Fraternity"    and   if   at   the   close   it 
seemed  that  these  had  not  been  achieved  (for 
k     the  same  reactionary  Bourbon  house  again  held 
^Ae  throne),  the  results  were  still  very  real  und 
^^^^  lasting.     In  the  broadest  anase  the  Revo- 
^^^^k  may  be  looked  upon  as  extendini:  from 
^^^to  1815,  Ihf  <late  of  Napoleon's  o\erthrow 


II]  lii|.  Bulllc  (if  \V,ihrl<,o,  but  this  article 
treiits  only  of  the  first  ten  years  of  that  period, 
leaving  the  latter  part  to  be  considered  in  tlK 
article  Napoleon  I,  The  causes,  too,  an 
passed  over  here,  but  are  fully  discussed  undw 
France,  subtitle  History. 

The  Oatbreak,  Even  Louis  XVI,  of  tht 
House  of  Bourbons  who  "forgot  nothing  ui 
leameil  nothing,"  had  become  convinced  th»l 
only  the  States-General,  the  legislative  bnnct. 
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for  more  than  a  century  and  a  half  unsum- 
moned,  could  deal  with  the  critical  questions 
that  had  arisen.    In  1789,  therefore,  that  body 
was  called  together  and  this  very  act  was  an 
acknowledgment  that  the  sovereign  of  France 
was  not  absolute.    But  the  States-General,  be- 
fore it  could  attack  the  waiting  problems,  had 
to  settle  its  own  method   of  voting.    In  the 
olden  d^y8  the  vote  had  been  taken  by  classes, 
the  nobles  having  one  vote,  the  clergy  one  and 
the  third  estate,  or  commons,  one,  but  it  was 
evident  to  the  third  estate  that  if  this  plan 
were    followed    the    two    other    orders    could 
thwart   every    effort   for   reform.     When    the 
nobles  and  clergy  tefused  to  consider  voting 
by  poll  the  third  estkte  withdrew  and  declared 
that  they  were  the  Vational   Assembly,  and 
that  anyone  who  wisheV  a  voice  in  affairs  must 
join  himself  to  them.    *:hia  the  clergy  did  in 
large  numbers,  for  many^f  them  had  sympa- 
thized with  the  lower  elates  in  their  down- 
trodden  state,   and    graduay    certain    of   the 
nobles  added  themselves  to  \^  number.    This 
new  Assembly,  which  was  to  ^^g^  as  a  single 
body,  one  man's  vote  counting  ^j.  ^a  much  as 
any  other,  was  known  as  the  C^^^^^^^i  ^^. 

sembly. 

Measures  of  the  Constituent  Assets  jy  j^^ie 
task  which  this  body  had  set  for  itsei!^^  ^^le 
adoption  of  a  constitution.  Naturally  ^q^^^ 
two  tendencies  showed  themselves  in  it.  ^^^^^ 
members  merely  wanted  reforms  in  go^_ 
ment— regular  meetings  of  the  States-Gen^. 
and  a  lessening  of  taxation— but  others  wantv 


lished  flaming  articles  on  the  rights  of  man. 
In  October,  1789,  a  mob,  mostly  women,  rushed 
to  Versailles,  killed  the  royal  guard  and  com- 
pelled the  king  and  queen  to  return  to  Paris, 
whither  the  Constituent  Assembly  also  re- 
moved. One  of  its  popular  acts  at  the  time 
was  the  abolition  of  all  titles  of  nobility. 

In  July,  1790,  the  new  constitution  was  pro- 
claimed and  the  king  took  oath  to  support  it. 
The  people  distrusted  him,  however,  and  con- 
stantly suspected  the  exiled  nobles  of  attempt- 
ing to  gain  the  aid  of  foreign  powers  against 
the  Revolution,  as  indeed  they  were  doing. 
Disregarding  the  advice  of  Mirabeau,  the  clear- 
est headed  man  whom  this  first  phase  of  the 
struggle  produced,  the  king  and  queen  tried, 
in  June,  1791,  to  escape  from  France  into  Aus- 
tria, but  were  captured  and  brought  back,  now 
more  deeply  under  suspicion  than  ever  before. 
A  new  constitution  having  been  submitted  to 
the  king,  the  Constituent  Assembly  dissolved 
itself  in  September,  1791,  and  the  Legislative 
Assembly  took  its  place. 

War  Declared.  Tom  with  dissensions  within, 
France  especially  needed  peace,  that  some 
stable  form  of  government  might  be  estab- 
lished, but  in  April,  1792,  the  Legislative  As- 
sembly hurried  the  country  into  war  with  Aus- 
tria and  Prussia.  As  always,  lack  of  unity  and 
discipline  at  home  reacted  on  the  army,  and 
news  of  defeats  drove  the  mob  in  Paris  to 
frenzy.  A  band  of  rioters  in  August,.  1792, 
broke  into  the  Tuileries,  put  to  death  the 
king's    guard    and    left    Louis    no    alternative 


far  more  sweeping  changes.    The  privileges  Ox  ^^^^^   ^^  throw  himself  on  the   mercy  of  the 
the    nobler   must    be    taken   away,   they  de-  T^gjaiative  Assembly.    That  body,  still  at  the 
mandcd,  and  the  king  must  admit  the  nght  of 
the  people  to  a  voice  in  the  government;  and 
as   the   demands   of   this   latter   class   became 


more  and  more  radical,  the  moderate  element 
proved  unable  to  restrain  them.  The  Revo- 
lution thus  was  launched. 

It  happened  that   the  Minister  of  Finance, 
Necker,   was    very    popular   with    the    people. 
When,  in  July,  1789.  the  king  dismissed  him, 
the    people    rose     in    open    insurrection   and 
rftormcd  the  Bastille,  the  great,  gloomy  prison 
which  stood  as  the  .symbol  of  the  tyranny  of 
the  upper  classe.s.     Necker  was  recalled,  but  it 
was  too  late  for  him  to  stem  the  tide.    In  or- 
tler   that    riot    might   not   go    unchecked,   the 
National  Guard  was  organized;  and  many  of 
the  nobles,  with  the  "great  fear"  upon  them, 
left  France,  the  first  of  the  emigres.     Mean- 
while, the  Constituent  Assembly  declared  all 
feudal  rights  and  privileges  abolished,  and  pub- 


mand  of  the  mob,  suspended  him  from  his 

..*1  office  and  imprisoned  him  with  his  fam- 

the  Temple.    Further  news  of  defeat  led 

-jy- her  mob   violence,  and   in  September, 

!     fewer  than  1,000  royalists  were  slain 

,         ^  -eons  of  Paris.     On    September    20, 

.       -  y*e  tide  turned.    Victory  in  the  Bat- 

,  ^fell  to  the  French,  and  the  Paris 

mob  was  iC     .  ,      ^    ,     ' 

Republic  l*'™^  Pliicated. 
that  same  da^f*"**-*'    ^^l*  ILx^nttA.     On 
bodv,  the  Nati?*^"^^^""  ^:  "  ^^^  governing 
*u     ^;i;f  A  Convention,  met,  and  for 
a  time  the  milita  '     -        , 

.      ..       .         g    ^iccesses  continued  under 

*u  *    ♦!,«„    ^ient  did  the  French  be- 
come   that   they    d^    ,     .    .      .  ,     ,.  . 

annexing  Belgium  an\d  their  'ntention  of 
made  for  themselves  iJ-°>'  '^'"^  t^us  they 
European  powers.  B«f"«"««  """""K  t^e 
curred  in  France  which  *ti«vent  soon  oc- 
opposition   among 


the    out"P  ^^^^  greater 


nations.    "^<:^. 
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content  with  declaring  France  a  republic,  the 
Convention  in  December,  1792,  brought  the 
unfortunate  king  to  trial,  and  early  in  the  next 
year  he  was  beheaded.  So  while  the  nations 
of  Europe  were  becoming  more  and  more 
united  against  France,  disunion  was  growing 
within  the  country.  In  the  Convention  two 
parties,  the  moderate  Girondists  and  the  rad- 
ical Jacobins,  contended  for  supremacy,  the 
latter  gaining  step  by  step  until  by  June,  1793, 
they  were  strong  enough  to  expel  the  leaders 
of  the  Girondists  and  put  them  under  arrest. 
Reign  of  Terror.  With  the  rise  to  power  of 
the  extreme  Jacobins  the  Revolution  entered 
upon  its  most  terrible  stage — the  so-called 
Reign  of  Terror.  The  virtual  dictators  of  the 
nation  were  the  Committee  of  Public  Safety, 
composed  of  the  most  radical  members  of  the 
Convention,  under  the  leadership  of  Danton 
(which  see).  It  must  not  be  assumed  that 
this  Committee  performed  its  dreadful  work 
merely  because  it  was  bloodthirsty;  if  France 
were  to  be  saved  from  the  aggression  of  out- 
side nations,  all  wavering  must  cease,  all  the- 
orists and  mere  orators  must  be  removed  from 
control  of  affairs,  and  death  could  secure  the 
only  safe  and  sure  method  of  removal.  Marie 
Antoinette,  Philip  Egalite,  of  the  House  of  Or- 
leans, Madame  Roland — these  were  but  a  few 
of  the  hundreds  upon  hundreds  of  victims  who 
were  sent  to  the  guillotine  because  they  had 
aroused  the  suspicion  of  some  member  of  the 
Committee.  Actual  guilt  was  not  necessary, 
for   the   trials   were    but   mock    affairs.    Paris 


The  Rise  of  Bonaparte.     Now  moderation 
came  to  the  fore.     The  Girondists  who  had 
been     expelled     from     the     Convention    were 
brought  back,   the  Jacobin   Club  was   closed, 
and  in  1795  a  new  constitution,  drawn  up  by 
the    Convention,    established    a    new    govern- 
ment.   This  consisted  of  a  Directory  of  five 
persons,  and  two  legislative  houses,  the  Coun- 
cil of  Ancients  and  the  Council  of  Five  Hun- 
dred.    However,   Paris    was   not   disposed    to 
accept  this  constitution  quietly,  and  in  October 
a   violent  mob-outbreak   occurred.     With   the 
quelling  of  this  a  young  Corsican,   Napoleon 
Bonaparte,   had    much   to  do,  and   from    this 
time  on  he  was  one  of  the  most  prominent 
figures  in  France,  gradually  becoming  the  dom- 
inant man  of  the  world 

During  the   latter  p^rt   of   the   Convention 
government  France's  ^^^^^  had  been  fortunate 
abroad,   and   under  ^^6   Directory   these    suc- 
cesses bade  fair  tc  continue.    Bonaparte  won 
victories  in  Italy  ^^  other  generals  held  back 
the    Austrians,   H^   conditions   changed    when 
Bonaparte    wef    to    Egypt.      Then   Austrian 
armies   invat^   ^taly    and   several    times   de- 
feated the  rench,  while  England  and  Russia 
renewed  t}^^  aggressions.    The  Directory  was 
no  bettejr^^*^  to  cope  with  conditions  at  home. 
Financi'  ^^^^^  ^ere  hopelessly  involved,  and 
the  ^^^^^  weakness  of  the  government  was 
all   ^   apparent.     A   strong   central    govera- 
^  was  what  France  needed,  and  wanted; 
J  there  was  considerable   talk  of   restoring 
Ae   monarchy;   but  some   of  the  wisest  men 


became  accustomed  to  the  sound  of  the  carts/^.^  ^^®  ^*°^®  saw  that  there  was  another  solu- 
as  they  lumbered  through  the  streets,  carrying  ^'°°  possible,  and  that  the  "Little  Corsican" 
people,    distinguished    or    insignificant,    all  /     then  absent  in  E^pt  was  the  only  man  who 
their  way  to  one  common  fate.    Round 
the   guillotine  gathered  the  terrible 


t      could  furnish  it.    At  their  invitation  Bonaparte 
ng      returned  to  Paris,  overthrew  the  Directory  and 


women"  of  whom  Dickens  tells  in  his 


le  of 


had    its 

was  Robes- 

al  in  his  de- 


..w.-.<>^—     —. -   ....■_-_  _^ .— ... —  -— —  —       — .         ^ 
Two  Cities,  who  stopped  in  their  cor     ^ 
stitches    only    long   enough    to    chor     ^ 
heads  as  they  fell. 

Ever>'    phase    of    the    Revol 
leader,  and  the  leader  of  this 

pierre.    If  a  man  were  too  ,    ...      -  ^  . 

,  xi'u    *      ♦   /will  of  Robes- 

mands,  as  was  Hebert,  at  /,     .  .  ,    .  . 

u  *  *     ♦!    >illotme,  with  his 

pierre  he  was  sent  to  tho\        ,.     , 
.  ,,  -f  >ot  radical  enough, 

followers;   if  a  man  wew  ^  ^,      ^^ 

,         ^       .  X  ^*hat  the  Terror  was 

and  ventured  to  sugge^^^     j.        t 

,         ,         /  Danton,  he,  too,  was 
pas.sing  all  bounds,  aa^  i!        .  .    , 

^       .     f  *u  However,  he  who  ruled 

put  out  of  the  wav    •  ,    .      !,     n, 
u    ,x     r^  ^  ;?erish  by  the  Terror,  and 

bv  the  Terror  was,/        •     .  t»  i_       • 

'    T  1      i-n^        /-  against  Robespierre  suc- 
m  Julv,  1/94,  a  L  u     j  j      ti-xi.  i*-      i 

;  '       beheaded.     With  his  death 

cecded  and  he  /-  r^ 

,    ,    ,      r>    '^i  Terror. 
ended  the  Hef 


put  himself  at  the  head  of  affairs.  For  the 
next  fifteen  yeara  the  history  of  France  was 
the  history  of  Napoleon— all  the  threads  of  the 
Revolution  had  met  in  him.  How  he  used  his 
opportunity  the  article  on  Napoleon  I  makes 

'^^^^-  A.MCC, 

Consult  Farmer's  Short  History  of  the  French 
Revolution.  A  ^reat  novel  which  deals  with  the 
subject  Is  Dickens'  Tale  of  Two  Cities. 

Related  Subjects.     The    Revolution    and    his- 
tory of  the  period  will  be  better  understood  by 
reference  to  the  followinsr  articles. 
Bastille 


Emigrr^s 
France,  History 
Girondists 
Jacobins 
Louis  XVI 
Marie  Antoinette 


Mirabeau 

Napoleon  I 

Robespierre 

Roland  de  la  Platl^re 

States-General 

Tuilerles 

Versailles 


FRENCH  SOMALItAWP  2 

FBENCB  SOMALILAWD.  lo mah' U  land,  a 
French  posseeaion  at  the  entruice  to  the  Red 
Sea,  in  Nortbeaet  Africa.  It  covers  ui  area 
of  about  5,790  square  miles,  and  is  therefore 
nearly  as  large  as  Rhode  Island  and  Conneo- 


FRENCH  SOMALIL.AND 


ticut  combined.  The  interior  consists  of  a 
series  of  dry  tablelands  rising  to  a  height  of 
about  4fl00  feet.  The  rivers,  dry  water  coutoes 
late  in  the  summer,  become  raging  torrents 
for  a  ehort  time  during  the  rainy  season  in 
May  and  June.  In  some  parts  the  soil  is  fer- 
tile and  produces  good  crops  of  millet  and 
other  grains.  Exports  consist  chiefly  of  coffee, 
hides,  ivory,  gum,  mother-of-pearl  and  small 
quantities  of  gold.  The  most  important  indus- 
tries are  turtle  and  mother-of-pearl  fisheries. 
There  is  only  one  good  harbor,  at  Jibuti,  the 
seat  of  government  and  terminus  of  a  railway 
running  through  the  colony  into  Abyssinia. 
Other  towns  of  importance  are  Obok,  the  for- 
mer capital,  Ambado,  and  Tajurah. 

The  colony  is  administered  by  a  governor 
sent  from  France,  and  a  council  of  six  mem- 
ber. The  inhabitants  arc  of  mixed  national- 
ities, including  Somalia,  Indians,  Arabs,  Abys- 
sinians  and  about  2,000  Europeans.  In  1SS3, 
when  there  was  considerable  rivalry  between 
France  and  England  with  regard  to  African 
possessions,  the  French  annexed  this  colony. 
Treaties  with  England  and  Italy,  whose  col- 
ony of  Eritrea  forms  part  of  the  northern 
boundary,  have  clearly  defined  the  limits  of 
the  French  territory.  Population  in  1910, 
about  208,000. 

FRENCHTOWN,  Battle  or.  See  Raibin 
River,  Massacrb  of. 

FRBSCO,  Ires'ko,  or  FBESCO  PAIHTIHG. 
The  term  fresco,  which  is  the  Italian  for  fresh, 
is  applied  to  a  painting  executed  in  water  color 
on  fresh  plaster.  Before  beginning  hia  work 
the  artiat  uaually  makes  a  drawing  of  his  sub- 
ject in  black  and  white,  called  a  cartoon,  which 
is  exactly  the  aise  of  the  intended  picture.  A 
amaller-sised  sketch  is  also  prepared  in  colors. 
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to  use  as  a  reference  as  the  woric  proceeds. 
Enough  fresh  plaster  for  a  day's  work  ia  laid 
on  the  surface  to  be  decorated  and  the  cartoon 
is  then  placed  on  the  plaster,  the  outlines  of 
the  picture  being  traced  in  it  by  meana  of  a 
dull-pointed  instrument  made  of  wood  or  bone. 

The  artiat  then  proceeds  with  the  painting, 
working  as  rapidly  as  poeaible.  As  fresco  can- 
not be  retouched  successfully  after  the  plaster 
is  dry,  a  portion  of  the  picture  once  com- 
menced must  be  completed  almost  at  once. 
When  the  day's  work  is  ended,  the  artist  re- 
moves any  unpainted  part  of  the  plaster, 
cutting  it  neatly  along  the  finished  edge  of  the 
picture,  BO  that  the  joining  of  the  plaster  for 
the  nest  day's  work  may  be  concealed.  The 
coloring  in  fresco  painting  is  notably  clear  and 
pure,  but  it  is  lacking  in  richnesB  and  depth. 

Fresco  painting  reached  a  high  state  of 
development  in  Italy  in  the  fourteenth,  fif- 
teenth and  sixteenth  centuries.  Among  the 
most  celebrated  frescoes  of  that  period  are  the 
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THE  "ANNUNCIATION" 
A  fresco  In  the  Convent  of  San  Marco,  Flor^ 

once,  executed  by  Giovanni  Angellco. 

decorations  of  the  Sistine  Chapel  in  the  Vat- 
ican, by  Michelangelo,  His  painting  of  The 
Last  Judgment,  which  covets  the  entire  altar 
wall,  is  the  largest  fresco  in  the  world.  Michel- 
angelo also  executed  two  lai^  frescoes  for  the 
Pauline  Chapel — The  Conversion  of  Saint  Peter 
and  The  Crucifiiion  of  Peter.  Several  rooms 
of  the  Vatican  are  beautified  by  fresco  paint- 
ings executed  by  Raphael,  and  the  frescoes  in 
the  Church  of  San  Marco,  in  Florence,  by  Fn 
Angelico,  are  also  famous. 

FVesco  painting  was  revived  in  the  nine- 
teenth century  by  the  German  artiat  Peter  von 
Cornelius,  whose  decorations  in  the  Church  of 
Ludwig,  in  Munich,  are  the  most  important 
frescoes  of  modem  times.  Through  his  in6u- 
ence  the  new  Houses  of  Parliament,  London, 
were  decorated  with  this  form  of  painting. 
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A  special  kind  of  fresco  painting,  called 
fresco  secco,  is  employed  in  house  decorations. 
In  this  process  the  colors  are  laid  on  the  walls 
after  the  plaster  is  dry.  Before  the  work  is 
begun  the  dry  plaster  is  rubbed  with  pumice 
stone  for  the  purpose  of  removing  the  crust, 
and  it  is  then  washed  with  water  mixed  with 
a  little  lime.  Such  decorations  have  neither 
the  permanence  nor  the  delicacy  of  true  fres- 
coes. RJ).M. 

FRESNO,  jrez'no,  Cal.,  a  prosperous  grain 
and  stock  market,  and  the  county  seat  of 
Fresno  County,  situated  in  the  fertile  San 
Joaquin  Valley,  in  the  central  part  of  the 
state,  208  miles  southeast  of  San  Francisco. 
It  is  on  the  Southern  Pacific  and  the  Atchison, 
Topeka  &  Santa  Fe  railroads.  In  1910  the 
population  was  24^92;  in  1916  it  was  34,958, 
by  Federal  estimate.  The  area  of  the  city  is 
about  five  square  miles. 

Fresno  is  the  shipping  point  for  an  impor- 
tant agricultural  and  stock-raising  section.  The 
principal  exports  include  raisins,  which  are 
grown  extensively,  and  raisin  products,  grapes, 
oranges,  olives  and  other  fruits,  including 
Smyrna  figs,  and  wheat,  sheep  and  horses. 
Near  the  city  is  Kearney  Park,  an  irrigated 
experimental  farm  owned  by  the  University 
of  California.  Fresno  is  in  a  rich  petroleum 
field  and  possesses  several  important  industrial 
establishments.  These  include  an  oil  refinery, 
fruit-packing  plants,  icing  plants,  a  cooperage, 
planing  and  flour  mills,  a  macaroni  factory  and 
fruit-drying  establishments. 

Among  the  more  prominent  public  build- 
ings are  the  Federal  building,  erected  at  a 
cost  of  $250,000,  the  courthouse,  city  hall  and 
Carnegie  Library.  A  short  distance  east  of  the 
city  is  King's  River  Canon,  southeast  is  the 
Sequoia  National  Park,  and  forty  miles  south 
is  Tulare  Lake.  Fresno  was  settled  in  1872, 
became  the  county  seat  two  years  later  and 
received  a  city  charter  in  1885. 

FREUD,  froit,  AND  FREUDIAN  VIEWS. 
See  SuBcoNsaous. 

FREY,  fray,  one  of  the  most  celebrated  of 
the  gods  in  Norse  mythology,  was  the  son  of 
the  sea  god  Njord,  and  brother  to  Freyja,  the 
goddess  of  love.  He  presided  over  the  rain 
and  sunshine  as  well  as  all  the  fruits  of  the 
earth.  At  sacrificial  feasts  the  Norsemen  and 
their  guest-s  filled  their  horns  and  prayed  to 
him  for  a  prosperous  season  and  for  peace. 

Frey  was  an  especial  favorite  of  the  other 
gods,  who  presented  him  with  gifts  which  fig- 
ure prominently  in  Norse  mythology,  among 


them  a  magic  sword  which  would  fight  by 
itself  the  moment  it  was  drawn  from  its  scab- 
bard; a  ship  which,  while  large  enough  to 
carry  all  of  the  gods  and  their  attendants,  at 
will  could  be  folded  up  and  tucked  into  a 
pocket;  and  a  boar  with  golden  bristles,  which 
enabled  Frey  to  ride  over  land  and  sea  with 
incredible  swiftness.  Frey  fell  in  love  with 
Gerda,  the  daughter  of  the  giant  Gymer,  and  in 
order  to  gain  the  assistance  of  his  ser\'ant  in 
winning  the  lovely  maiden  for  his  bride,  Frey 
was  obliged  to  part  with  his  wonderfid  sword, 
which  was  afterward  greatly  needed  by  the 
gods  in  all  their  combats.  Frey  was  wor- 
shiped extensively  throughout  the  Northern 
countries ;  in  fact,  in  some  provinces  of  Sweden 
the  people  at  an  early  day  put  their  highest 
trust  in  him  and  even  believed  that  at  times 
he  appeared  in  human  form. 

FREYJA,  fra'yah,  in  Norse  mythology,  the 
goddess  of  love  and  beauty,  and  the  sister  of 
Frey  (which  see).  Although  she  corresponds 
to  Venus  of  Greek  m3rthology,  the  conception 
of  her  differs  somewhat,  as  Freyja  is  regarded 
to  some  extent  as  a  war  goddess,  and  often 
accompanied  the  valkyries  when  they  flew  down 
to  the  battlefields  to  cany  away  the  slain 
warriors  (see  Valkyrie).  She  always  asserted 
her  right  to  one-half  of  the  slain,  the  other 
half  belonging  to  Odin,  the  god  who  repre- 
sented the  spirit  of  life.  The  warriors  after- 
wards were  carried  to  her  palace  and  there 
entertained  sumptuously. 

Freyja  maiTied  a  god  named  Oder,  who 
deserted  her  in  order  to  travel  into  remote 
countries;  from  the  day  of  her  desertion  she 
wept  continuously,  and  her  tears  were  drops 
of  gold.  She  is,  therefore,  called  the  fair, 
weeping  goddess.  In  Norse  poetry,  gold  is 
called  "Freyja's  tears"  and  '*the  rain  of 
Freyja*s  brows  or  cheeks."  Freyja's  cats,  which 
drew  the  chariot  wherein  she  traveled  in  quest 
of  her  husband,  symbolize  sly  fondling  and 
sensual  enjoyment.  The  name  of  her  husband, 
Oder,  signifies  wild  desire.  The  diversified 
names  bestowed  upon  Freyja  in  her  joumey- 
ings  to  the  various  countries  visited  denote 
the  various  modes  by  which  love  reveals  itself 
in  human  life. 

FRI'AR,  a  general  name  applied  to  a  mem- 
ber of  a  comparatively  recent  religious  Order 
to  distinguish  him  from  a  member  of  an  older 
community  of  monks.  The  latter  title  applies 
especially  to  the  Benedictines  and  their 
branches,  and  is  incorrectly  applied  to  the 
mendicant  Orders.    The  founders  of  the  Do- 
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roiDicans  and  Franciscans,  inspired  by  humil- 
ity, designated  their  followers  by  the  simple 
title  of  brother.  Saint  Francis  called  his  dis- 
ciples friara  minor,  or  lesser  brothers,  while 
Saint  Dominic  termed  his  Order  the  preaching 
Irian.  The  popular  English  names  of  these 
Orders,  derived  from  the  distinguishing  char- 
acteristics of  their  habilfl,  are  preserved  to  the 
present  time  in  the  names  of  English  streets 
and  localities.  Examples  of  these  are  oray 
jriars  (Franciscans),  black  friars  (Dominicans), 
while  friars  (Carmelites),  Auilin  friars  (Au- 
guatinians),  etc.    Sec  Monk;  MoNAsTiciaM. 

FKICTION,  frik'shun,  a  word  derived  from 
the  Latin  fricare,  meaning  to  rub,  is  applied 
in  physics  to  the  resistance  which  one  body 
offers  to  another  when  dragged  or  pushed  acrosB 
its  surface.  If  two  objects  with  flat  surfaces 
are  placed  one  on  top  of  the  other  so  that 
their  surfaces  are  in  close  contact  the  topmost 
object  may  be  lifted  without  resistance  except 
that  of  gravity.  If,  however,  an  attempt  is 
made  to  push  the  topmost  object  along  the 
surface  of  the  other,  friction  occurs. 

Friction  is  greater  between  rough  than  be- 
tween smooth  surfaces.  It  is  friction  that 
makes  the  wheels  of  a  locomotive  grip  the 
rails  of  the  track;  it  causes  an  endless  belt 
to  turn  the  wheels  over  which  it  is  placed. 
Without  friction  few  motions  would  be  pos- 
sible, and  trains  would  have  to  be  run  by 
machinery  consisting  chiefly  of  cogwheels, 
Unevenncst*  of  surfaces  causes  friction  and  loss 
and  energy  in  machinery,  and  leads  to  the  use 
of  oil  to  fill  the  spaces  so  that  the  surfaces 
will  move  upon  each  other  the  more  readily, 

FHI'DAY,  the  sixth  day  of  the  week,  derived 
from  the  German  word  freilag,  which  means 
day  of  Freya.  Freya,  or  Freyja,  who  was  the 
goddess  of  love  in  Norse  mythology,  was 
driven  in  a  beautiful  chariot,  drawn  by  cats, 
and  liked  music,  spring  and  flowers.  One 
thing  known  concerning  the  very  ancient  Scan- 
dinavians is  that  they  considered  Friday  their 
"luckiest"  day,  but,  since  the  crucifixion  of 
Christ  on  that  day,  many  people  regard  it 
with  superstitious  dread.  In  the  Roman  Cath- 
olic, Anglican  and  Greek  churches,  Fridays, 
except  when  they  fall  on  Christmas,  are  ob- 
served as  days  of  fast  in  memory  of  the  cruci- 
fixion,  while  the  Friday  before  Easter,  called 
Good  Friday,  ia  observed  quite  generally 
among  Christians  as  the  day  of  the  Passion. 
Among  the  Mohammedans  it  is  the  day  for 
religious  gatherings,  chosen  as  the  day  OQ 
which   Adam  was   created  and   as   the   day   of 
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Resurrection.     From  its  association  with  the 

crucifixion,  it  is  considered  the  proper  day 
to  set  for  the  execution  of  criroirials  and  as 
such  is  sometimes  called  hangman's  day.    See 

FRIEND 'LY  ISLANDS,  the  name  given  by 
Captain  Cook,  the  discoverer,  to  the  Tonga 
Islands  (which  see). 

FRIENDS,  SociBTT  OP.    See  Quakebs. 

FKIG'ATE,  a  former  type  of  war  vessel 
which  was  larger  than  a  sloop  and  smaller  than 
a  battleship.  The  term  was  first  applied  to 
fast-sailing  merchant  vessels  which  were  hired 
in  the  sixteenth  centtiry  for  service  with  the 


A  FRIGATE 
A  lypp  of  the  most  popular  style  of  vessel  prior 
to  the  period  of  the  War  of  Secession. 

English  navy.  The  first  frigate  built  as  a  war 
vessel  was  the  Constant  Wanmck  which,  in 
1677,  became  part  of  the  navy  and  carried 
forty-two  guns.  In  the  eighteenth  century 
frigates  were  regarded  as  the  best  type  of 
fighting  ships.  The  English  vessels  had  a  ton- 
nage of  from  500  to  1,200,  while  some  of  tho^e 
built  for  the  United  States  navy  were  larger. 
Frigates  carried  three  masts  and  were  known 
as  "full-rigged  ships."  The  most  famous  frig- 
ate of  the  United  States  navy  was  the  Con- 
stitulion,  launched  October  21,  1797  (see  Con- 
STmiTioN).  The  introduction  of  ironclad  ves- 
sels caused  the  building  of  frigates  to  be 
completely  abandoned.  "Cruisers"  now  occupy 
the  position  in  the  navy  formerly  taken  by 
frigates.    See  Warship. 

FRIGATE  BIRD,  or  MAN-OF-WAB  BIRD, 
a  bird  of  prey,  which,  on  account  of  its  im- 
mense extent  of  wing  and  its  dashing  habits. 
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has  been  called  the  swiftest  bird  that  sweeps 
the  eeas.  Man-ol-tear  bird  ia  the  older  name 
for  the  Fregala,  but  it  is  leas  distinguishing, 
some  of  the  large  albatrosses  being  so  called 
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(see  Albatbosb).  The  frigate  bird  is  a  trop- 
ical sea-bird  of  two  species;  the  larger  ranges 
all  round  the  world  within  the  tropics;  the 
smaller  is  found  only  near  the  Eastern  seas 
from  Madagascar  to  Moluccas  and  southward 
to  Australia.  Both  species  breed  in  large  col- 
onies, and  build  their  nests  on  rocks,  high 
cliffs  or  lofty  trees  on  uninhabited  islands. 
The  upper  plumage  is  dark  brown,  with  a 
metallic  gloas;  the  females  have  pink  feet; 
the  males,  black.  The  male  acquires  under 
its  bill  a  bright  scarlet  pouch  which  is  capa- 
ble of  inflation. 

FSIGGA,  frig'gah,  or  FBIGG,  a  goddess  in 
Norse  mythology,  the  wife  of  the  god  Odin, 
who  represented  the  spirit  of  life  and  per- 
meated the  whole  universe.  In  some  re- 
spects Frigga  corresponds  to  Juno,  in  classical 
mythology.  She  was  also  known  to  Other 
Teutonic  peoples,  both  on  the  Continent  and 
in  England,  where  her  name  still  survives  in 
the  word  Friday.  Very  often  she  is  wrongly 
identified  with  Freyja,  who  might  be  com- 
pared more  fitly  with  Venus.  Frigga  typifies 
a  mother's  love;  Freyja,  the  love  of  youth. 
Frigga  knows  the  fate  of  all  men,  but  she 
neither  says  nor  prophesies  anything  about  it 
herself.    See  Odin  ;  Fbbtja. 

FKINGE  TREE,  a  slender,  narrow-topped 
tree,  twenty  to  thirty  feet  high,  which  blos- 
soms in  May  and  June  and  produces  dcli- 
ntely  fragrant,  fringelike  flowers  of  dainty 
It  ie  found  from  Southern  Pennsyl- 
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vania  to  Florida  and  west  to  Arkansas  and 
Texas.  In  Southern  Europe  it  is  highly  prised 
as  a  beautiful  exotic  (not  native)  specimen 
from  America.  A  species  found  in  China  has 
floweis  with  shorter,  broader  petals,  but  in 
grace  and  beauty  it  cannot  compare  with  the 
American  variety. 

PRO'BISHBR,  Sir  Mabtin  (IS35-1AM),  the 
first  English  navigator  to  search  for  a  north- 
west parage  to  India.  He  was  a  friend  and 
companion  of  Drake  and  Hawkins,  and  one 
of  the  greatest  seamen  of  the  days  of  Queen 
Elisabeth.  Frobiaher  made  three  unsuccessful 
attempts  to  reach  India  by  sailing  westward, 
but  proceeded  little  farther  than  the  south  of 
Greenland.  He  later  conducted  many  expe- 
ditions against  Spain,  and  was  knighted  for  his 
services  against  the  great  Armada  in  1588  (see 
Armada).  After  raiding  many  towns  on  the 
Spanish  coast,  he  died  from  the  effects  of  a 
wound  received  while  attacking  Brest. 

PSOEBEL  freb'el,  ^^edhich  Wilhblm 
AuocsT  (1782-1852),  a  German  educator  and 
chiid-!over,  the  founder  of  the  kindergarten 
(which  see).  In  Thuringia,  where  he  was  bom, 
the  name  FroebeL  is  to  be  seen  carved  in  huge 
letters  in  the  cliffs 
of  a  mountain 
pass;  and  just 
as  deeply  is  his 
name  engraved 
on  much  that  is 
best  in  modem 
education.  This 
tnun  who  did  so 
much  to  make 
other  children 
happy  had  him- 
self a  childhood  friedrich  froebbl 
that  was  far  from  happy.  Not  long  aft«r  he 
was  bom,  on  April  21,  1782,  at  Oberweissbach 
in  Thuringia,  his  mother  died,  and  his  father, 
a  Lutheran  pastor,  neglected  him  sadly.  The 
stepmother  who  came  to  preside  over  the  home 
when  the  child  was  four  years  of  age  proved 
.  the  typical  stepmother  of  the  fairy  tales,  and 
her  harshness  caused  the  quiet,  dreamy  child 
to  withdraw  more  and  more  into  himself.  In 
after  yeare  it  was  probably  the  memory  of 
what  he  wished  for  in  those  early  days  that 
gave  him  so  true  an  understanding  of  the 
child  heart. 

When  he  was  ten  he  went  to  live  with  an 
uncle  and  in  his  school  life  was  fairly  happy, 
though  the  teachers  never  understood  him  and 
considered    him    little    better   than    a    dunce. 
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Apprenticed  in  1797  to  a  forester,  he  roamed 
the  Tburingian  woods,  acquiring  a  knowledge 
of  nature  that  tinged  all  his  life  work.  Later 
he  studied  architecture,  and  only  on  the  in- 
sistence of  a  ichooimaster  friend  did  he  turn 
his  attention  to  teaching.  At  once  be  showed 
his  wonderful  fitnes  for  the  work,  but  even 
his  aasoeiation  with  Pestaloivi,  whom  he  fre- 
quently visited,  did  not  convince  him  that  he 
had  realty  found  hie  life  work.  In  1813  he 
was  drawn  into  the  wars  with  Napoleon,  which 
were  engaging  all  Europe,  and  saw  active  serv- 
ice against  the  French.  By  the  time  the  strug- 
gle was  over  he  had  become  convinced  that 
education  was  the  one  subject,  vital  enough  to 
claim  all  hia  enei^. 

In  1816,  two  yeara  before  hin  marriage,  he 
founded  at  Griesheim  a  school  to  which  he 
gave  the  sounding  title  of  Univeisal  Gennan 
Eklucational  Institute,  Through  the  next 
twenty  years,  though  he  taught  steadily  and 
conscientiously,  he  was  far  from  satisfied  with 
his  progress,  feeling  that  the  method  was 
wrong  from  the  start;  but  in  1836  he  hit  upon 
what  be  called  a  "definite  truth" — an  inspira- 
tion which  led  to  the  founding  of  the  first 
kindergarten.  [A  name  puizled  him  for  some 
time,  but  when  kindergarten  flashed  across  hie 
mind  it  fully  satisfied  him,]  His  first  kinder- 
garten (child  garden)  was  opened  at  Blanken- 
burg,  and  after  1850  he  lived  and  worked  at 
Marienthat,  where  he  died  on  June  21,  1852.  It 
seems  strange  that  in  his  own  day  he  encoun- 
tered fierce  opposition,  and  that  in  1851  a  law 
was  passed  in  Prussia  forbidding  the  founding 
of  kindergartens.  From  his  own  point  of  view 
his  life  work  must  have  seemed  a  failure,  but 
the  best  estimate  of  succeeding  tiroes  is  given 
in  the  vast  number  of  kindergartens  which 
eiist  in  every  civilized  country.  Educators  do 
not  hesitate  to  declare  that  the  kindergarten 
was  among  the  greatest  educational  develop- 
ments of  the  nineteenth  century,  and  that 
Froebel  was  one  of  the  greatest  educators. 

The  chief  principles  of  Froebel's  educational 
creed,  briefly  slated,  were  that  the  education 
of  a  child  should  begin  at  its  birth;  that  it 
should  be  conducted  by  the  natural  method — 
by  the  developing  of  impulses  that  come  from 
within  the  child;  that  the  most  can  be  accom- 
plished if  the  child  is  kept  happy  in  his  work 
and  allowed  to  follow  the  lines  of  his  own 
interests;  and  that  training  should  be  three- 
fold, touching  the  physical,  mental  and  spir- 
itual sides  of  the  child's  nature.    See  Kikdex- 
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The  following  books  will  be  found  helplul  to 
those  who  wish  to  study  Froebel's  Ufa  and  work 
In  more  detail:  His  AutobloffrapAi/ ;  Blow's  Lat- 
tera  to  a  anther  on  the  PMlotophu  of  Froebel; 
Bowen's  Metnolr  In  the  Oreat  Educalort  Beriet; 
Hanschmann'B  Life  o/  Froebei;  White's  Eduoa- 
llonal  Idsala  of  Froebel. 

FBOG,  a  little,  cold-blooded,  Uilless  animal 
common  in  all  parts  of  the  world  except  Aus- 
tralia, thou^  rare  in  South  America.  The 
chonis  of  frogs  and  tbeir  relatives,  the  toads 
(see  Toad),  starts  soon  after  the  ice  of  ponds 


"When  by  night  the  frogs  are  croaking,  kindle 
but  a  torch's  lire  ; 
Ha ',  how  soon  they  alt  are  silent '." 

begins  to  thaw  and  when  pussy-willows  are 
gray.  It  lasts  throughout  the  summer  and 
until  once  again  cool  weather  heralds  the  ap- 
proach of  winter's  ice  and  cold. 

Among  the  hundreds  of  nature's  wonders  in 
the  vegetable  and  animal  life  in  swampy  places 
and  along  the  shores  of  lakes  and  streams,  the 
life  of  a  frog  is  one  of  the  moat  interesting. 
In  early  spring,  the  mother  frog  lays  masses 
of  tiny  ejKS,  velvety  black  above,  creamy 
white  beneath.  So  small  arc  they  that  a  mass 
of  five  or  six  thousand  would  measure  only 
about  five  inches  in  diameter  and  two  and  a 
half  inches  thick.  About  the  eggs  a  jcllylike 
substance  is  secreted,  and  then  away  on  the 
waters  they  Soat  and  within  a  few  hours  begin 
to  develop. 

After  wonderful  growth  and  change,  within 
nine  days  the  tiny  black  specks  have  changed 
into  queer  little  water  animals,  called  tadpoles, 
or  poUywogs.  They  are  not  at  all  like  the 
parent  frogs.  They  have  neither  mouths  nor 
limbs,  but  have  branching  gills  and  long  tails 
with  which  they  swim.  Their  bodies  look  like 
roundish  lumps  of  dark  jelly.  Soon  the  mouth 
develops,  gills  disappear  and  finally  hind  leffi 
begin  to  grow.  Then  come  front  legs  and 
teeth  and  lungs,  and  the  animals  rise  to  the 
surface  to  breathe.  The  tails  then  drop  away, 
and  at  last,  within  two  or  three  months,  there 
is  a  family  of  smooth-skinned  fr<^,  keen  of 
sight  and  hearing,  fine  swimmers  and  wonder- 
ful jumpers. 
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A  frog  does  not  attain  full  growth  for  three 
or  four  years,  however,  and  it  is  supposed  to 
live  ten  or  fifteen  years.  Tadpoles  live  chiefly 
on  vegetable  matter,  but  grown  frogs  live  on 
insects,  slugs,  snails,  etc.    Most  frogs  live  on 


FIRST  STEPS  IN  DEVELOPMENT 

(a)  Egrg:.  drawn  to  show  first  two  vertical 
grooves  correspond! ngr  to  two  partitions  which 
divide  the  egg  into  four  cells.  (6)  Afternoon  of 
third  day  ;  egg  as  seen  from  right  side,  (c)  Next 
day  ;  folds  are  closing  in  over  grooves,  to  form  the 
nerve  tube.  The  front  of  this  tube  will  form  the 
brain,  and  the  remainder  will  be  the  spina!  cord. 

(d)  Afternoon  of  fifth  day;  embryo  in  same  posi- 
tion as   b  and  c,  though  more   fully  developed. 

(e)  Tadpole  just  hatched. 

both  land  and  water  and  are  therefore  amphibi- 
ous. The  tree-frog  lives  almost  wholly  on 
land.  Like  toads,  frogs  frequently  change  their 
skins,  and  they  eat  their  old  suit  of  clothing 
while  pulling  it  off  over  their  heads.  They 
also  change  color,  somewhat  to  match  their 
surroundings,  from  the  green  of  lily  pads  to 
a  duller  shade  nearer  the  brown  of  fallen 
leaves.  Toads  differ  from  frogs  in  having  no 
teeth,  being  broader,  flatter  and  darker,  and 
in  having  larger  eyes  and  a  warty,  more  poison- 
ous skin.  The 
best  known  frog 
in  America  is  the 
bullfrog ;  other 
species  are  the 
green  spring-frog, 
the  leopard-frog, 
the  wood-frog 
and  the  edible 
frog. 

Frogs  arc  not 
only  relished  by 
fish  and  birds,  but 
man,  both  civ- 
ilixed  and  savage,  in  addition  to  using  them  as 
bait  in  fishing,  regards  them  as  choice  food. 
In  France  they  are  so  highly-prized  they  are 
fared  for  the  market  in  large  quantities.  In 
Jkaierica  both  the  bullfrog  and  the  spring-frog 
fldd.  Only  the  hind  legs  are  eaten  in 
uid  in  FVanoe,  and  they  are  usually 
In  Qermany  all  muscular  parts 
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FROHHAN,  fro' man,  Charles  (1860-1915) 
and  Daniel  (1853-  ),  theatrical  managers, 
members  of  the  theatrical  syndicate  organized 
in  New  York  in  1895.  Both  brothers  were 
bom  in  Sandusky,  Ohio.  The  elder,  Daniel, 
began  his  business  career  in  a  newspaper  ofi&ce, 
where  he  worked  for  five  years.  Subsequently 
he  became  manager  of  a  traveling  theatrical 
company,  and  since  then  has  managed  many 
New  York  theaters  and  theatrical  companies, 
including  the  Lyceum  Theater,  Daly's  and  the 
Daniel  Frohman  Stock  Company. 

Charles  Frohman  has  been  called  the  ** the- 
atrical Napoleon"  of  America.  Although  given 
little  early  education  and  ignorant  of  the  the- 
ory of  dramatic  art,  he  instructed  many  accom- 
plished actors  in  the  proper  methods  of  read- 
ing their  lines.  He  advanced  Maude  Adams 
to  the  place  which  she  holds  to-day,  and  was 
instrumental  in  bringing  forward  a  great  many 
well-known  American  actors.  After  managing 
several  road  companies  he  obtained  control  of 
the  Criterion,  the  Museum,  the  Oarrick,  the 
Savoy,  the  Madison  Square,  the  Knickerbocker, 
and  the  Garden  Theater  in  New  York  City, 
besides  the  Duke  of  York  Theater  in  London. 
In  1895  he  organized  the  syndicate  of  which 
he  was  the  head.  During  one  typical  season 
he  put  on  twenty-five  stage  productions,  em- 
ployed 795  actors,  and  paid  out  salaries  amount- 
ing to  over  S25,(X)0  a  week.  Up  to  the  close  of 
the  season  of  1912  he  had  produced  more  than 
600  plays. 

He  lost  his  life  in  the  Lusitania  disaster,  on 
May  7,  1915.  His  last  known  words,  spoken 
on  the  deck  of  the  sinking  ship,  have  become 
famous:  "Why  fear  death?  It  is  the  most 
beautiful  adventure  that  life  gives  us!" 

FROISSART,  frwahsahr',  or  froi'sart,  Sib 
Jean  (about  1338-1410?),  a  courtly  poet  and 
historian  of  the  time  of  Edward  III.  As  one 
editor  remarked,  "Froissart's  whole  business 
was  to  live  in  the  fourteenth  century,  and  tell 
us  what  he  saw  there."  His  name  stands  for 
chivalrous  adventure  in  the  minds  of  all  read- 
ers of  history.  His  most  famous  work  is  the 
Chronicles,  four  volumes  of  vigorous,  pictur- 
esque tales  of  the  wars  and  other  events  of  his 
century.  In  the  poem  UEspinette  Amoitrettsc 
he  has  given  an  account  of  his  school  days  and 
early  love  affairs.  He  studied  for  the  minis- 
try, but  his  inclinations  were  alwa3r8  toward 
writing  stories  and  poems  of  chivalry  and  ad- 
venture. In  1361  he  went  to  England  to  pre- 
sent one  of  his  books  to  Queen  Philippa,  and 
spent  five  years  in  the  English  Court  as  see- 
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retary  to  the  queen.  He  was  at  Bordeaux  on 
Twelfth  Night,  1367,  when  Richard,  the  son  of 
the  Black  Prince,  was  bom ;  and  he  was  bidden 
to  write  down  the  fact  for  his  book  of  Chron- 
icles. When  Queen  Philippa  died  in  1369, 
Froissart  went  back  to  his  own  country  of 
Hainault,  where  he  worked  diligently  on  his 
Chronicles.  Not  much  is  known  of  the  last 
years  of  his  life,  and  the  date  of  his  death  is 
uncertain. 

FRONDE,  froNd,  a  French  word  meaning 
sling,  the  name  given  to  the  period  of  civil 
strife  in  France  during  the  minority  of  Louis 
XIV,  from  1648  to  1653,  and  also  applied  to 
the  aggressive  faction  concerned  in  that  strug- 
gle. The  conflict  was  called  the  "War  of  the 
Fronde,"  or  of  the  "Slingers,"  a  contemptuous 
reference  to  the  common  use  of  the  sling 
among  the  urchins  of  Paris.  The  movement 
originated  with  the  opposition  of  the  Parlia- 
ment of  Paris  to  the  tyrannous  measures  of 
Mazarin,  the  Prime  Minister  (see  Mazarin). 
In  the  insurrection  which  followed,  the  forces 
of  the  Parliament  were  overruled  by  the  Prince 
of  Conde,  acting  for  the  court  party.  Later 
Conde  quarreled  with  Mazarin,  who  arrested 
him.  This  action  aroused  the  nobles  and  led 
to  the  Prime  Minister's  exile.  Soon  after  when 
Louis  XIV  came  of  age,  he  recalled  Mazarin 
and  placed  Turenne  at  the  head  of  the  army. 
Conde  was  defeated  near  Paris  in  1652,  which 
conquest  led  to  the  final  victory  of  the  court 
party  and  of  Mazarin. 

FRONTENAC,  froNtenak',  Comte  Louis 
(1620-1698),  an  able,  energetic,  farseeing  gov- 
ernor of  New  France,  the  name  applied  to  the 
early  French  possessions  in  North  America. 
He,  together  with  Champlain  and  LaSalle, 
formed  the  trio  which  established  the  French 
power  in  America.  It  was  Frontenac,  more 
than  any  other  man,  who  placed  it  on  such 
a  firm  basis  that  it  survived  his  death  for 
three-fourths  of  a  century. 

When  Frontenac  was  appointed  governor  of 
New  France  in  1672  he  was  already  in  middle 
life.  As  a  mere  boy  he  had  become  a  soldier, 
at  twenty-three  he  was  a  colonel,  and  at 
twenty-six  he  was  a  brigadier-general.  He  saw 
active  service  in  Flanders,  Germany  and  Italy. 
His  military  habits,  his  occasional  arbitrary 
commands  and  his  frequent  outbursts  of  tem- 
per involved  him  in  difficulties  with  the  civil 
authorities  of  the  province  in  America  after 
he  became  governor.  He  was  tactful  and  mas- 
terful by  turns  in  his  dealings  with  the  Indians, 
and  the  colony  as  a  whole  prospered  under  his 


rule.  He  encouraged  exploration  of  the  West, 
and  his  aid  stimulated  LaSalle,  Joliet  and 
Marquette.  Meanwhile  he  quarreled  inces- 
santly with  the  intendarU,  or  treasurer,  of  the 
province,  and  with  the  priests,  until  finally,  in 
1682,  he  was  recalled  to  France. 

An  interval  of  only  seven  years  was  enough 
to  prove  that  New  France  needed  Frontenac's 
iron  rule,  and  in  1689  Louis  XTV  reappointed 
him  as  governor.  It  was  the  ultimate  aim  of 
the  French  to  drive  the  English  out  of  North 
America,  or  at  least  to  restrict  them  to  a  nar- 
row strip  along  the  Atlantic  Ocean.  Frontenac 
at  once  began  vigorous  campaigns  against  the 
Iroquois,  who  were  being  encouraged  and  aided 
in  their  attacks  on  New  France  by  the  English. 
The  New  York  and  New  England  frontier  be- 
came the  scene  of  a  cruel  warfare.  Frontenac's 
bands  of  French  and  Algonquins  burned  and 
plundered,  but  were  unable  to  make  perma- 
nent conquests.  In  1690  Frontenac  defended 
Quebec  against  an  English  fleet,  and  in  1696 
he  finally  compelled  the  Iroquois  Indians  to 
sue  for  peace.  The  Treaty  of  Ryswik  (1697), 
which  put  a  temporary  stop  to  the  war,  was 
followed  in  less  than  a  year  by  the  death  of 
Frontenac. 

FROST,  a  beautiful  formation  of  ice  which 
bestows  on  bare  and  unsightly  trees  magic 
garments  of  sparkling  crystal,  and  traces  on 
the  windowpane  patterns  as  lovely  as  the  most 
delicate  filigree  work.  The  work  of  "Jack 
Frost'*  is  described  in  an  old-fashioned  poem 
that  many  a  child  has  memorized: 

He  went  to  the  windows  of  those  who  slept, 
And  over  the  pane  like  a  fairy  crept ; 
Wherever  he  breathed,  wherever  he  stepped. 
By  the  light  of  the  Moon  were  seen 
Most   beautiful   things ;   there   were  flowers  and 

trees, 
There  were  bevies  of  birds,  and  swarms  of  bees, 
There  were  cities  with  temples  and  towers,  and 

these 
All  pictured  in  silver  sheen. 

Frost  is  the  moisture  always  found  in  the 
air,  condensed  on  vegetation  and  other  objects 
when  the  temperature  falls  below  the  freezing 
point,  32**  F.  During  the  daytime  the  earth 
absorbs  much  heat  from  the  sun's  rays;  this 
heat  it  gives  up  again  as  soon  as  the  sun  sets. 
On  the  rapidly-cooling  surface  of  the  earth, 
the  moisture  in  the  atmosphere  is  chilled  and 
condensed,  but  so  long  as  the  temperature  re- 
mains above  32**  F.,  dew  is  formed  instead  of 
frost.  Thus,  dew  may  be  said  to  correspond  to 
rain  and  frost  to  snow.  Practically  it  may  be 
said  that  frost  is  frozen  dew.    The  frost  for- 
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mation  on  a  window  pane  occurs  when  the  air 
aut-of-dooi8  ie  below  32°,  the  moisture  being 
depoailed  on  the  glciss  in  the  form  of  tiny 
priams  of  ice. 

When  the  sky  is  cloudy  at  night  the  ground 
cools  less  quickly  than  on  clear  nights,  and 
for  that  reason  frost  and  dew  are  less  plenti- 


Theaa  winter  nights  against  my  window  pane 
Nature  with  busy  pencil  draws  deslBni 
Ot  ferns  Bjid  blossoms  and  flne  spray  of  pines. 
Oak  leaf  and  acorn  and  fantastic  vines 
Which  she  win  make  when  summer  comes  asaln. 
— T.   B.  Aldrick  :  Frott-Work. 
At  left,   In  Illustration:  branchlnK  hoar  frost. 
At  right :  crystalline  window  frost. 

ful  after  a  cloudy  night.  In  the  growing  sea- 
SOD  fanners  and  fruit-growers  wateh  the  sky 
closely  on  chilly  evenings.  A  cloudless  sky  is 
often  a  cause  for  anxiety,  because  frost  is  de- 
structive to  growing  things.  This  is  due  to 
the  fact  that  the  juice  of  the  plants,  which  is 
largely  water,  swells  on  freezing  and  butsU 
the  delicate  cells.  Because  of  the  damage  done 
by  late  spring  and  early  fall  frosts,  the  subject 
of  protection  from  frost  has  been  made  a  mat- 
ter of  special  study  by  the  United  States 
Weather  Bureau,  and  the  results  are  eumma- 
rized  in  a  bulletin  entitled  On  Frost  Protec- 
tion.   See  Dew.  cji.m. 

FBOST'BITE,  a  term  applied  to  the  eEFect 
of  extreme  cold  on  some  part  of  the  body. 
Mild  cases  are  known  as  ekilbUdns,  and  these 
occur  usually  on  the  hands  and  feet.  The 
parts  afFected  have  a  purplish-red  color  and 
are  somewhat  swollen,  attended  at  times  with 
itching  and  pain.  Chilblains  appear  in  the 
spring  and  fall,  or  in  winter  during  damp 
weather.  When  first  frozen  the  treatment  con- 
sists of  rubbing  the  froet-bitten  parts  with 
■now  or  ice,  in  order  to  restore  slowly  the 
natural  warmth  and  avoid  a  violent  reaction 
which  mi^t  cause  disease  of  the  bone  and 
In  extremely  severe  cases  of  freei- 
^.tlw  kSected  parts  may  decay  and  drop 
d  of  the  trouble  is  not  promptly 
I  may  develop  and  delirium 
Jee  Qakobimb. 
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PROnDE,  frood,  Jaubs  Anthont  (ISl^ 
1804),  an  Ei^ieh  historian,  of  whom  it  is  said 
that  he  was  more  a  man  of  letters  thao  an  hi»- 
torian,  as  he  was  prone  to  distort  facta.  This 
tendency  to  misstate  was  not  a  conscious  one, 
perhaps,  but  he  selected  certain  details  and 
suppressed  others  for  the  salce  of  making  his 
heroes  appear  brighter  and  bis  villains  darker. 
The  first  two  volumes  of  his  Hittorv  of  Enn- 
land  appeared  in  18S6,  and  attracted  a  great 
deal  of  attention  on  account  of  the  author's 
brilliant  style  and  the  boldness  of  his  opinions. 
After  his  visit  to  the  United  States  in  1872  on 
a  lecture  tour  he  published  his  lectures  under 
the  title  ETtgliak  Murule  in  Ireland.  He  was 
the  friend  of  Carlyle,  whose  literary  executor 
he  became.  After  Carlyle'a  death  Froude  pub- 
lished The  BemamceTicet  oj  Cm^yle,  Letten 
and  Memorials  oJ  Jane  Carlyle,  and  Thomaa 
Carlyle;  a  Hittory.  In  1S92  fYoude  succeeded 
the  historian  fVeeman  as  regius  professor  of 
history  at  Oxford.  His  lectures  were  after- 
wards published  in  a  volume  entitled  Eratmut. 
Among  Proude's  other  works  are  The  Eng^'^ 
in  Ireland  in  the  Eif/hteenlh  Centvry  and  Life 
of  Lord  Beacorafield. 

FKUIT,  Jrute,  a  word  which  in  botany  refers 
to  the  seed  of  a  plant  and  its  covering.  The 
fniit  appears  in  widely  different  forms,  as  the 
pods  of  peas  or  nuts  of  trees,  or  tomatoes  or 
apples.  In  a  general  and  more  popular  sense, 
however,  the  name  refers  only  to  such  edible 
products  of  certain  plants  as  are  used  for  food 
as  desserts,  in  the  raw,  dried  or  cooked  state. 
The  apple,  pear,  peach,  plum,  cherry,  orange, 
lemon,  date  and  fig  ore  among  the  most  fa- 
miliar fruits  in  America. 

The  cultivation  of  fruits  is  one  of  the  most 
important  industries.  North  America  ranks 
first  in  quantity  and  variety  produced,  and  in 
the  use  of  scientific  methods  of  production. 
The  American  states  east  of  the  Rocky  Moun- 
tains are  supplied  with  grapes  and  raisins,  cit- 
rous fruits,  fresh  and  catined  peaches,  pears, 
cherries  and  apricots  by  the  fruit-growers  of 
California.  Canada  receives  a  portion  of  the 
crop,  as  its  yearly  fruit  production  of  $13,000,- 
000  worth  seldom  meets  the  dematid.  During 
the  winter  months  Northern  markets  are  fur- 
nished with  strawberries,  peaches  and  other 
fruits  grown  in  the  states  along  the  Gulf  of 
Mexico.  Fresh  apples,  lemons,  bananas  and 
oranges  may  tiow  be  purchased  the  year  round, 
and  pears,  strawberries,  grapes  and  peaches 
have  much  longer  seaaons  than  formeriy. 
Fruits  play  an  important  part  in  international 
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b  1S14  the  Uuted  SUtea  exported 
Iwd  tt  over  S31,000,000,  and  imported 
M,DOO^  worth. 

7«1bi  of  Fniita.  FVesb  fruil«  do  not 
it  meats  and  cereaLi  in  actual  nutri- 
le,  but  they  constitute  a  desirable  por- 

the  diet  for  other  reasons.  Certain 
d  salts  found  in  them  are  believed  to 
beneficial  efiFect  on  the  ^^em,  and 
^  Wkter  content,  in  some  cases  four- 

tbe  whole,  makes  them  of  value  as 
I.  Moreover,  they  are  among  the 
motive  of  all  foods,  both  in  appearance 
taate,  and  the  pleasure  derived  from 
B  of  them  has  a  happy  effect  on  the 

and  the  digestion.  Decaying  and  un- 
its should  always  be  avoided,  and  it 
mwise  to  overindulge  in  those  at  the 
Mage  of  maturity.  As  a  rule,  fresh 
kten  in  modecation  are  thoroughly 
ed. 

lydntea,  including  sugars,  starches  and 
T^etable  jelly),  constitute  the  most 
it  nutritive   material    in   fresh   fruits. 

fat  and  ash,  the  latter  the  source  of 
adds  and  salts,  are  found  in  small 
ns.  In  proportion  to  their  bulk,  dried 
nted  fruits  contain  much  more  nutri< 
Serial  than  do  fresh  /mils.  The  car- 
\e  content  is  also  increased  when  fruits 
ed  or  preserved.  s.Ldt. 

«  Sabjceta.  The  following  articles  In 
lumes  will  give  an  Idea  ot  the  many 
Of  fruits  which  are  ot  commercial  Im- 

Paar  Lemon 

Loganberry 

t  Mulberry 

rjr  Musk  melon 


Pawpaw 


f  Pineapple 

Plum 
Pomegranate 

jt  Raspberry 

Strawberry 

rry  Tangerine 

Watermelon 

o,  ttis  followlnir  general  articles  rels 

bisct: 

1  Girls'  Clubs      Food    Products. 

Oubm  FreservBllon  of 
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PU-CHOW,  or  FOO-CHOW,  in  Southeastern 
China,  one  of  its  five  treaty  ports,  thrown 
open  to  foreign  commerce  in  1843.  It  is  an 
ancient  walled  city,  capital  of  the  province  of 
Pukien,  on  the  Min  River,  thirty  miles  from 
its  mouth.  The  river  is  crowded  with  junks 
and  boats,  many  of  which  are  used  u  dwell- 
ings. The  walla  of  the  city  are  six  and  one- 
half  miles  in  circumference  and  twenty-five 
feet  high,  with  seven  gates  guarded  by  high 
watchtowers.  Fu-chow  is  sometimes  called  the 
"Banyan  City"  on  account  of  the  great  number 
of  banyan  trees  in  its  gardens  and  squares  (see 
Bantan). 

The  River  Min  is  here  partly  crossed  by  a 
stone  bridge,  1,350  feet  long,  called  the  "Bridge 
of  Ten  Thousand  Ages,"  leading  to  a,  densely- 
populated  island  which  is  connected  with  the 
opposite  shore  by  a  second  bridge  300  feet  in 
length.  Below  this  bridge  ocean-going  vessels 
load  and  tmload  their  cargoes.  Here  also  is 
the  moat  important  naval  arsenal  in  the  entire 
country.  The  chief  exports  are  tin,  timber, 
cotton  goods,  matches  and  fruits.  Among  the 
principal  imports  is  opium,  forced  into  the 
Chinese  market  by  the  treaty  of  1843.  The 
import  of  this  hurtful  drug  is  diminishing  un- 
der the  stringent  regulations  adopted  by  the 
government.    Population,  about  024,000. 

FUCHSIA,  ju'ahia,  a  beautiful  house  and 
garden  plant,  popular  in  America  and  Europe. 
There  are  about  seventy  species,  moat  of 
which  are  natives  of  tropical  America.  Some 
are  merely  shrubby  plants,  some  are  small 
trees  and  others 


are  climbers. 
With  their  grace- 
fully-drooping, 

funnel-shaped 
flowers,  usually 
white  within  and 
pink,  red  or  pur- 
ple without,  and 
pistils  and  sta- 
mens dangling, 
the  name  of  • 
tadie*'  eardrops, 
sometimes  given 
them,  ia  very  ap- 
propriate. From 
the  name  of  their 
discoverer,  Leon- 
ard Fuchs,  a  Germ 
derived. 

Fuchsias  are  most  easily  grown  from  cut- 
tings.   They  demand  a  light,  porous  soil,  plenty 
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er  and  protection  from  strong  sun- 
[f  planted  in  the  spring  in  a  partially- 
place  a  fuchsia  cutting  will  develop  by 
>  a  fine  plant.  Some  species  make  very 
bory  indoor  winter  plants,  and  will  put 
ovely  blossoms  for  many  months  if 
ell  watered  and  out  of  the  direct  rays 
sun. 

IL,  the  name  given  to  numerous  sub- 
from  which  heat  is  obtained  by  bum- 
combustion.  When  fire  was  first  used 
1  is  not  known,  but  however  far  back 
listant  past  it  may  have  been,  the  ques- 

obtaining  materials  to  feed  fires  has 
ice  been  one  of  great  importance.  When 
overran  the  land  a  supply  was  always 
le,  but  as  the  value  of  wood  for  build- 
poses  constantly  increased  it  was  neces- 
seek  other  substances.  Coal,  which  has 
I  the  standard  fuel  by  which  all  other 
re  measured,  was  known  to  the  Greeks 
t  300  years  before  the  Christian  Era. 
esses  the  advantage  of  furnishing  great 
ut  has  the  disadvantage  of  being  heavy, 
solid  fuels  include  coke,  charcoal,  peat, 
icks  made  from  coal  dust  and  tar  or 
dhesive  substance.  Liquid  fuels  include 
um  and  its  products,  alcohol  and  many 
>f  vegetable  and  animal  oils.  The  chief 
or  heating  are  coal  gas  and  natural  gas. 

Values.  Calculations  based  on  ex- 
e  show  that  the  relative  value  of  coal 
lod  is  2%  to  1 ;  that  is,  two  and  one-half 

of  wood  must  be  burned  to  produce 
me  amount  of  heat  as  would  be  ob- 

from  one  pound  of  anthracite  coal. 
,ve  nearly  double  the  heat  value  of  coal, 
e  also  less  injurious  to  engines  and  fur- 
In  which  they  are  used.  Oil  fires  may 
tantly  started  or  extinguished;  the  oil 
es  little  smoke  and  leaves  no  refuse. 
i  other  hand,  there  may  be  danger  of 
on,  and  there  is  always  some  loss  of  oil 
.poration.  Three  and  three-quarter  bar- 
crude  petroleum,  each  containing  forty- 
illons  weighing  six  and  one-half  pounds 
Hon,  have  a  fuel  value  equal  to  one  ton 
1.  The  use  of  gasoline  is  increasing  so 
'  that  it  is  evident  that  the  number  of 
s  operated  by  that  fuel  will  rapidly  in- 

s.  Natural  gas  is  an  ideal  fuel,  with 
Df  cent  greater  heat  value  than  coal  gas. 
be  obtained  only  in  a  few  locations, 
er,  so  its  utility  is  not  widespread.  For 
tic  purposes,  coal  gas  has  many  advan- 


tages. It  prevents  waste,  as  it  need  only  be 
burned  while  its  heat  or  light  is  actually 
needed,  and  can  be  easily  extinguished  or 
lighted.  To  the  consumer  the  gas  costs  from 
seventy-five  cents  to  one  dollar  and  fifty  cents 
per  1,000  feet.  The  heat  value  of  1,000  feet 
of  gas  is  equal  to  fifty-nine  pounds  of  anthra- 
cite coal. 

Charcoal  is  extensively  used  in  chemistry, 
industrial  arts  and  for  melting  metals.  It 
bums  quickly  and  leaves  little  ash.  Coke 
produces  violent  heat  and  possesses  qualities 
very  similar  to  those  of  charcoal.  Peat  is  a 
low  grade  fuel  that  is  used  extensively  for 
domestic  purposes,  especially  in  Ireland,  where 
the  greatest  peat  bogs  abound. 

Related  Sobjects.  The  reader  is  referred  to 
the  following:  articles  in  these  volumes : 

Charcoal  Gas 

Coal  Gasoline 

Coke  Peat 

Forests  and  Forestry  Petroleum 

FUGITIVE  SLAVE  LAWS,  statutes  passed 
during  the  slavery  controversy  in  the  United 
States,  providing  for  the  return  to  their  mas- 
ters of  runaway  slaves  escaping  from  one  state 
to  another.  In  the  Ordinance  of  1787  (which 
see)  a  clause  provided  for  the  return  of  slaves 
who  had  escaped  to  the  free  territory  of  the 
Northwest.  The  first  fugitive  slave  law,  passed 
in  1793,  allowed  an  owner  upon  the  presenta- 
tion of  an  affidavit  to  secure  the  arrest  and 
return  of  a  slave  who  had  escaped  to  free  soil. 
The  mnaway  slave  had  no  right  to  trial  by 
jury  or  to  give  any  evidence  in  his  own  behalf. 
Some  of  the  Northern  states,  opposed  to  the 
operations  of  this  law,  passed  personal  liberty 
laws  forbidding  state  officers  to  aid  in  the  re- 
covery of  fugitives.  In  1850  another  fugitive 
slave  statute  was  passed,  inflicting  heavy  pen- 
alties for  refusal  to  aid  in  the  capture  of  run- 
away slaves.  The  owner's  oath  was  made  suf- 
ficient evidence  for  the  slave's  retum.  This 
law  increased  the  sentiment  against  slavery 
throughout  the  North.  The  opposition  to  the 
law  reached  its  climax  in  the  North  at  the 
time  of  the  publication  of  Uncle  Tom's  Cabin 
by  Harriet  Beecher  Stowe,  and  hastened  the 
war  between  the  two  sections  (see  Wab  or 
Secession). 

FUJIYAMA,  loo  je  yah'  mah,  FUJI-NO- 
YAMA,  or  FUJI-SAN,  the  beautiful  sacred 
mountain  of  Japan,  rising  12,395  feet  above 
the  sea,  sixty  miles  west  of  Tokyo.  Each  sum- 
mer thousands  of  pilgrims  from  all  parts  of 
the  empire  climb  by  one  of  the  five  paths  to 
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its  Bummit,  or  womhip  at  the  Ehriaes  and  tem- 
ples along  the  way.  Moreover,  it  is  one  of 
the  moet  interesting  objects  in  all  Japan  for 
'tourists.  Through  Japanese  legend  and  art, 
as    shown    on    many  objects,  from  beautiful 
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screens  to  dainty  fans  or  teacups,  all  nations 
of  the  world  have  come  to  know  this  perfect 
cone-shaped  "Matchless  Mountain,"  with  its 
snow-capped  peak  caressed  by  clouds.  That  it 
waa  once  a  flaming  volcano  is  now  almost  for- 
gotten, for  the  last  eruption  from  its  SOO-foot 
crater  took  place  in  1707. 

FIII.6DRITG,  iul'gurite,  a  term  derived 
from  the  Latin  word  fulgur,  which  means 
lightning,  and  has  been  modernly  applied  to 
an  explosive.  Technically,  fulgurit*  is  a  rocky 
substance,  formed  into  a  sort  of  impure  glass 
by  fusion  caused  by  a  stroke  of  lightning.  It 
is  therefore  somewhat  rare,  and  assumes  the 
form  of  a  vertical  tube.  Sometimes  these 
tubes  run  for  several  feet  downward  in  the 
Band,  but  they  are  rarely  found  in  hard  or 
compact  rock.  The  tubes  have  the  appearance 
of  opaque  glass.  Particles  of  minerals  like 
mica  and  feldspar  are  more  easily  melt«d  than 
materials  which 

largely  of  quartz. 

FULLER,  Mar- 
□abet.  sccossou, 
Sarah  Marqabet 
Fuller. 

FULLEB.Mel^ 

VILLE  W  B  a  T  o  N 
(1833-1910),  Chief 
Justice  of  the 
United  States  Su- 
preme Court  for 
twenty-tv 

On     Monday,  Sftii 
April  30, 

was  nominated  by  President  Cleveland  to  fill 
the  vacancy  occasioned  by  the  death  of  Chief 
Justice  MoiTtson  R.  Waite.    President  Cleve- 
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For  Iwenly-lwo  years  Chief 

JuBllce  of  Ihe  .Supreme  Court 
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land  said  that  a  Chief  Justice  was  needed  who 
would  be  a  man  of  efficiency  as  a  business 
manager,  and  within  a  year,  under  Fuller's 
direction,  the  old-time  delays  in  the  business 
of  the  Court  began  to  be  remedied.  He  sys- 
temalised  the  work  so  as  to  eliminate  the  law's 
delays  as  far  as  possible,  thus  proving  that  the 
right  man  had  been  chosen. 

He  was  a  graduate  of  Bowdoin  College  at 
the  age  of  twenty,  studied  law  at  Harvard,  and 
was  admitted  to  the  bar  in  Augusta,  Me.,  ia 
1856.  In  1856  he  moved  to  Chicago,  where  ho 
practiced  law  for  thirty-two  years.  He  be- 
came a  member  of  the  Illinois  constitutional 
convention  in  1862,  the  fallowing  year  was 
elected  to  the  state  legislature,  and  four  times 
was  a  delegate  to  the  Democratic  National 
Convention  for  the  nomination  of  the  Presi- 
dential candidates.  He  withdrew  from  active 
politics  in  1880.  He  was  one  of  the  arbitra- 
tors of  the  Anglo- Venezuelan  controversy  in 
1899. 

FULLER'S  EASTH,  a  variety  of  clay  some- 
times used  for  cleaning  cloth  that  has  been 
soiled  by  grease  'or  oil.  It  is  in  the  form  of 
a  fine  powder  which  is  very  porous;  when  ap- 
plied to  cloth  the  earth  absorbs  the  grease. 
Fuller's  earth  was  formerly  used  in  factories 
for  scouring  woolen  fabrics,  but  other  methods 
have  replaced  it.  It  is  composed  of  alumina, 
silica,  magnesia  and  lime,  and  feels  like  pow- 
dered soap. 

FDL'HAR,  a  name  applied  to  any  of  sev- 
eral species  of  oceanic  petrels.  The  common 
northern  fulmar  ia  about  the  size  of  a  duck. 
It  abounds  in  most  northern  seas,  and  breeds 
on  the  rocky  shores  of  the  Faroe  Islands,  Ice- 
land, Greenland, 
Spitzbergcn,  etc., 
making  an  exca- 
vation in  high, 
rocky  places  for 
its  nest,  in  which 
it  lays  one  egg. 
It  is  rarely  found 
on  the  United 
States  coaet  south 
of  Massachusetts, 
or  on  the  southern 
is  most  in  evidence 
Outer  Hebrides,  Scotland,  and  neighboring 
isles.  Its  flesh  and  eggs  are  highly  prized  by 
the  inhabitants  of  Saint  Kilda.  The  bird  is 
nlso  valued  for  its  feathers,  down  and  oil.  It 
feeds  on  any  animal  substance,  with  a  prefer- 
ence for  whale  blubber.    See  Petrel. 
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FULmKA'TION,  id  chemistty,  a  word  de- 
scribing an  explosion  of  certain  compounds  by 
percussion  or  heat.  Fulminates,  or  explosive 
compounds  consisting  of  fulminic  acid  and 
mercury,  gold,  silver  or  platinum,  arc  used  as 
priming  in  percussioD  caps  to  cause  the  ex- 
plosion of  gunpowder  in  cartridges  and  ehells. 
Fulminate  of  mercury,  most  commonly  used, 
is  obtained  by  dissolving  mercury  in  nitric 
acid  and  then  adding  alcohol  to  the  solution. 
The  fulminating,  or  explosive,  mercury  is  de- 
posited in  crystals;  the  process  is  attended  with 
danger,  as  when  dry  the  crystals  explode  if 
struck  «ven  lightly  by  any  hard  substance. 

FUL'TON,  N.  Y.,  a  center  for  the  cheese 
trade  of  the  northern  part  of  the  state,  is  sit- 
uated in  Oswego  County,  on  the  east  bank  of 
the  Oswego  River  and  on  the  Oswego  Canal, 
a  branch  of  the  New  York  State  Barge  Canal 
(which  see).  The  city  of  Oswego  is  twelve 
miles  northwest  and  Syracuse  is  twenty-six 
miles  southeast.  The  New  York,  Ontario  & 
Western,  the  New  York  Central  and  the  Dela- 
ware, Lackawanna  A  Western  railways  serve 
the  city.  Electric  lines  connect  with  points 
north  and  south,  and  water  transportation  is 
had  with  Lake  Ontario  through  the  canal. 
In  1791  the  first  settlement  was  made,  in  1835 
it  was  incorporated  as  a  village,  and  in  1902 
the  villages  of  Fulton  and  Oswego  Falls  con- 
solidated and  were  incorporated  as  the  city  of 
Fulton.  A  Federal  estimate  in  1916  indicated 
a  population  of  11,908,  an  increase  of  1,428 
since  1910.  The  area  of  the  city  is  a  little 
more  than  three  square  miles. 

Fulton  has  a  considerable  trade  in  milk  and 
tobacco.  Its  principal  industrial  plants  include 
paper  mills,  canneries,  flour  mills  and  manu- 
factories of  infants'  food,  chocolate,  firearms, 
woolen  goods  and  paper-mill  machinery.  About 
2,800  people  are  employed  in  the  factoiy  of 
one  woolen  company.  Fulton  is  also  actively 
engaged  in  the  building  of  motor  boats,  canoes 
and  yachts.  A  post  office,  erected  in  1915,  a 
city  hall  and  a  public  library  are  the  most 
notable  buildings.  City  Park,  Schenck  Park 
and  Fultonian  Park  are  attractive  recreation 
and  amusement  spots.  d.b.h. 

FULTOM,  Robert  (1765-1815),  an  American 
engineer,  ini'cntor  of  the  first  successful  steam- 
boat and  of  the  first  steam-propelled  war  ves- 
sel. Though  he  hit  upon  the  idea  of  steam 
Tiavigation  independently,  he  was  not  the  first 
t  this  by  no  means  detracts  from 
his  achievement  (sec  Fitch, 
■^as  bom  at  Little  Britain,  Pa.,  a 
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town  which  has  since  been  rechristened  Fulton, 
and  because  of  the  poverty  of  his  parents  he 
was  in  school  only  long  enough  to  learn  to  read 
and  write.  While  working  for  a  jeweler  he  took 
up  portrait  and 
landscape  paint- 
ing with  such  suc- 
cess that  he  was 
able  to  buy  a 
farm  and  in  1787 
to  go  to  London 
to  study  painting 
with  bis  noted  fel- 
low-country man, 
Benjamin  West. 
Acquaintances 
whom  he  made 
there  discovered 
in   him   the   me- 
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chanical  genius  which  he  himself  seems  not  to 
have  felt,  and  induced  him  to  devote  himself 
to  engineering.  A  patent  for  a  double-inclined 
plane  to  be  used  instead  of  canal  locks,  patents 
for  flax-spinning  and  rope-making  machines  and 
for  a  marble-cutting  mill — these  were  evidences 
that  his  genius  was  of  the  practical  and  usable 
kind. 

In  1796  he  went  to  Paris  and  there  worked 
diligently  upon  one  of  hb  great  ideas — a  sub- 
marine torpedo  boat.  Though  he  demon- 
strated the  value  of  his  invention,  neitlier  the 
French  nor  the  English  nor  the  American  gov- 
emm^nt  was  interested  in  it,  and  he  turned 
his  serious  attention  to  the  making  of  a  steam- 
boat. The  first  successful  one  was  launched 
on  the  Seine  in  1803,  but  the  French  govern- 
ment refused  to  take  up  this  invention  also, 
and  Fulton  returned  in  1S06  to  the  United 
States,  having  firat  revisited  England  and  sent 
home  an  engine.  In  1807  he  launched  upon 
the  Hudson  the  famous  Clermont,  which  puSed 
slowly  up  the  river  to  the  amaiement  of  the 
thousantb  of  spectators  who  had  gathered  to 
watch  the  wonder.  Five  miles  on  hour  wm 
its  average  speed,  but  an  increase  in  that 
proved  a  comparatively  easy  matter  vAixa 
once  he  had  established  the  principle.  Later 
Fulton  constructed  for  the  United  States  gov- 
ernment various  engineering  works  and  the 
steam  frigate  Fulton,  launched  in  1815,  and 
was  engaged  on  an  improvement  of  his  sub- 
marine torpedo  when  he  died.  Great  honor 
was  paid  him  in  his  tatter  years,  and  be  bad 
the  happiness  of  knowing  that  his  work  was 
appreciated.  He  might  have  been  wealthy, 
but    lawsuits    over    the    infringement    of    bis 
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patent  rights  kept  him  almost  poor,  and  has- 
tened his  death.  Id  1909  a  centennial  celebra- 
tion of  the  launching  of  the  Clermonl  was 
held,  and  an  exact  model  of  that  boat  steamed 
slowly  up  the  Hudson. 

Consult  Knox's  Life  of  Robert  Fulton;  Thurs- 
ton's Robert  Fulton:  Bit  Ll/e  and  III  Retultt. 

FOHIGATIOM,  lumiga'thun,  the  act  of 
applying  fumes  or  smoke  for  various  purposes, 
such  as  the  disinfection  of  clothes  or  houses. 
The  agents  that  are  generally  employed  for 
this  purpose  are  sulphur,  formaldehyde  and 
chlorine  gas.  Sulphurous  gases,  formerly  used 
as  disinfectants,  have  irritating  qualities,  and 
as  they  tamish  all  silver  and  brass  and  have 
an  unpleasant  odor  they  have  been  generally 
superseded  by  formaldehyde  solutions,  which 
cause  no  damage  and  are  efficacious  in  de- 
stroying infectious  germs.  In  many  large  cities 
the  quarantine  stations  have  established  plants 
for  producing  steam,  which  is  used  to  obtain 
sterilizing  heat.  After  fumigation  has  taken 
place  the  room  should  be  kept  closed  for  six 
hours,  then  be  thoroughly  ventilated  and 
opened  to  sunlight.  If  an  unpleasant  odor 
remains  it  may  be  dissipated  by  the  use  of 
small  open  vessels  filled  with  ammonia.  Thor- 
ough cleaning  and  sunning  of  rooms  should 
always  accompany  fumigation,  as  the  latter 
is  not  an  infallible  process.  See  Disinfectant; 
FORMALOEHVOB.  W.A.E. 

FDNDY,  fun-di.  Bat  of,  an  arm  of  the  At- 
lantic Ocean,  separating  the  southern  part  of 
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the  Nova  Scotia  peninsula  from  New  Bruns- 
wick. It  is  180  miles  in  length,  with  an  average 
breadth  of  thirty-five  miles;  at  the  mouth  its 
breadth  is  forty-eight  miles.  At  the  head  it 
divides  into  two  branches,  that  on  the  north 
called  Chignecto  Bay,  and  the  southern,  Minas 
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Channel,  which  gives  entrance  to  Minas  Basin 
and  Ct^quid  Bay.  On  its  northern  shore  it 
receives  the  waters  of  the  Saint  John  and  the 
Saint  Croix  rivers,  both  of  which  form  part 
of  the  international  boundary  between  New 
Brunswick  and  the  state  of  Maine. 

The  bay  is  noted  for  its  high  tides,  which 
sometimes  rise  nearly  sixty  feet  and  cause 
dangerous  bores  or  tidal  waves.  There  is  a 
general  belief  that  the  tides  here  are  the  high- 
est in  the  world;  this  is  an  error,  since  they 
reach  equal  heights  in  numerous  other  places. 
Fogs  are  frequent  in  the  bay  and  make  naviga- 
tion difficult.  Passamaquoddy  Bay,  opening  oS 
its  western  shore,  is  a  magnihcent  natural  har- 
bor. The  chief  ports  on  the  Bay  of  Fundy 
are  Moncton,  Saint  Andrews  and  Saint  John 
in  New  Brunswick;  Annapolis  and  Digby  in 
Nova  Scotia.  At  the  entrance  there  are  numer- 
ous islands  off  the  coasts  of  Maine,  New 
Brunswick  and  Nova  Scotia. 

FUHGI,  /un'71,  flowerleas  plants  which  have 
no  green  coloring  matter  (chlorophyll)  to  help 
them  assimilate  food,  so  they  live  on  other 
plants  or  animals,  either  dead  or  alive.  It  has 
been  estimated  that  there  are  about  250,000 
fungi,  only  about  one-third  of  which  have  been 
described.  They  grow  everywhere — in  water 
and  in  and  above  the  soil.  Some  are  so  small 
they  cBonot  be  seen  with  the  naked  eye;  others 
are  threadlike,  and  some,  like  the  toadstoob, 
grow  as  high  as  two  feet. 

There  arc  two  general  classes  of  fungi;  one 
comprises  those  which  live  on  dead  or  decaying 
things,  known  as  the  saprophyte  fungi;  the 
other  is  the  paraale  fungi,  which  grow  on  liv- 
ing plants  or  animals.  Some  species,  including 
the  mushrooms  and  truffles,  are  edible;  others 
are  used  in  medicine  and  the  arts,  and  all  are 
beneficial  in  that  they  turn  plant  matter  back 
into  soil.  But  many  species  are  very  destruc- 
tive; among  these  are  the  smuts,  rusts,  mildews 
and  molds.  Many  others  cause  diseases  in 
man  and  animals.    See  page  2350  for  illustra- 
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the  followinit  articles  In  these  volumes: 
Bacteria  and  Rust 

Bacteriology  Smut 

Ulldew  Yeast 

Mushroom 

F1TRGICIDES,  junji'sydz.  See  Insecti- 
aoEs  AND  FuNoiaoEs. 

FimSTOH,  /un'8tun,  Fbedehick  (1865-1917), 
major^eneral  of  the  United  States  army,  sea- 
soned veteran  and  modem  military  hero.    He 


traveled  from  the 

a  capacitii 
where.     Bom  at 
Cariiale,  Ohio,  he 

instructor  in  the 


:ic  regions  to  the  tropics, 
finding  sdvi 


Alaska,  where  he 
was  sent  by  the 
United  States 
Agriculttiral  De- 
partment to  re-  "  '-'"""" 
port  OD  the  plant  life  of  the  country,  he  made 
the  longest  trip  ever  attempted  by  a  white 
man  on  anowshocs.  He  paddled  down  the 
Yukon  in  an  open  boat  and  absolutely  alone, 
a  distance  of  1.100  miles,  and  secured  important 
botanical  specimens. 

In  1896  he  joined  the  insurgents  in  Cuba 
under  General  Garcia,  against  the  Spaniards, 
was  wounded  three  times,  and  later  captured 
by  the  Spaniards.  Upon  his  release,  he  re- 
turned to  the  United  States.  At  the  outbreak 
ot  the  Spaoiah-Americau  War,  the  "Fighting 


Bantam  of  the  Army,"  as  Punston  was  called 
(he  was  only  five  feet  tall),  became  colonel  of 
the  Twentieth  Kansas  Volunteers,  and  was  or- 
dered to  the  Philippines,  where  many  daring 
exploits  made  him  the  military  hero  of  that 
war.  After  the  capture  of  Aguinaldo,  which  is 
the  moat  celebrated,  although  not  the  most 
thrilling,  of  his  adventures.  President  McKin- 
ley  appointed  him  brigadier-general.  He  was 
placed  in  charge  of  the  work  of  restoration  of 
peace  and  order  after  the  San  Francisco  earth- 
quake in  1906.  When  trouble  with  Mexico 
seemed  certain  in  1913  he  was  given  command 
of  the  American  troops  at  Vera  Cnw,  where 
his  varied  experience  again  made  him  of  in- 
valuable service  to  his  nation.  In  1D16,  when 
the  United  States  sent  an  expedition  into 
Mexico  to  capture  the  bandit  Villa,  who  had 
fallen  from  his  high  estate  as  a  popular  leader 
of  the  revolution,  Funston  was  put  in  com- 
mand of  the  situation.  He  did  not  accompany 
the  forces  south,  however,  the  immediate  com- 
mand being  given  to  his  subordinate.  General 
Pershing. 

On  February  19,  1017,  General  Funston 
dropped  dead  in  a  San  Antonio  (Tes.)  hotel. 
The  cause  of  death  was  given  as  hardening  of 
the  arteries.  His  body  was  conveyed  to  San 
Francisco  for  burial. 
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beginnini?  of  history  the  skins  of  certain  ani- 
maia  have  been  eagerly  sought,  either  for  per- 
sonal adornment  or  for  use  as  protection 
against  the  cold.  The  winter  covering  of  ani- 
mals living  in  northern  latitudes  provides  the 
choicest  fur,  and  men  wilhngly  risk  their  lives, 
year  after  year,  spending  the  winter  months 
in  the  frozen  wilderness  to  bring  back  to  civili- 
zation in  the  spring  the  results  of  their  skill 
aa  hunters  and  trappers.  The  animals  chiefly 
sought  are  the  seal,  beaver,  badger,  marten, 
ermine,  muskrat.  fox,  skunk,  wolf,  wolverine, 
lyn\,  sable,  mink,  otter  and  bear.  The  trapper 
does  not  in  any  way  prepare  the  skina  for  mar- 
ket; he  stretches  them  over  boards,  dries  them 
in  the  cold  air  and  delivers  them  in  that  con- 
dition to  the  buyer. 

So  great  is  the  present  demand  for  fura  that 
to  meet  the  supply  nearly  145,000,000  wild 
animals  are  killed  every  year.  The  best  furs 
are  obtained  during  the  coldest  weather  in  the 
coldest  regions  of  the  earth.  At  such  times 
fur-bearing  animals  are  provided  with  a  thick 
woolly  covering  beneath  the  long  hairs  of  the 
fur,  and  to  this  extra  covering  is  due  the  value 
of  the  pelt.  Trading  posts  have  been  estab- 
lished in  all  fur-bearing  countries,  with  stores 
from  which  trappers  may  purchase,  supplies. 
At  these  posts  huge  quantities  of  skins  arc 
collected,  to  be  later  sold  by  auction  in  the 
world's  great  fur  markets,  the  chief  of  which 
are  London,  England;  Leipzig,  Germany,  and 
Nijhni  Novgorod,  Russia. 

Fill  Trading  Companies.  The  fur  trade  of 
America  has  for  more  than  two  centuries  been 
of  great  importance.  Early  settlers  established 
a  chain  of  trading  posts  extending  from  Hud- 
son Bay  to  New  Orleans.  Bitter  war  was 
waged  between  British  and  French  companies, 
in  which  the  Indians  often  took  sides.  The 
French  were  gradually  forced  from  the  Cana- 
dian fur-trapping  grounds.  In  1760  Charles  11 
of  England  granted  a.  monopoly  to  a  company 
founded  under  the  name  of  the  Hudson's  Bay 
Fur  Trading  Company.  The  monopoly  was 
confined  at  first  to  the  regions  around  Hudson 
Bay,  but  eventually  the  company  extended  its 


oiierulioiLs  lo  pvltj-  purt  of  Cun^nl.v.  In  IMGO 
the  government  of  Canada  paid  to  the  Hud- 
son's Bay  Company  the  sum  of  $1,500,000  as 
compensation  for  surrender  of  its  monopoly 
and  territories  held ;  since  that  time  equal 
privileges  have  been  extended  to  all.  The 
principal  rival  of  the  Hudson's  Bay  corporation 
is  Rcvillon  Freres,  usually  spoken  of  as  the 
"French  Company,"  with  many  trading  posts, 
some  standing  almost  side  by  side  with  those 
of  the  Hudson's  Bay  Company. 

Alaska  produces  the  greater  part  of  the  fur 
stipply  of  the  United  States.  Until  1913  these 
furs  were  nearly  all  sent  to  London  to  be 
dressed  and  cut,  only  a  few  finding  their  way 
direct  to  American  factories.  Indeed,  the 
American  market  is  still  small,  and  most  of 
the  furs  sold  in  the  stores  of  the  great  cities 
have  been  sent  first  from  Canada  and  Alaska 
to  London  or  Leipzig.  The  Alaskan  seal  fish- 
eries are  of  great  importance,  but  the  number 
of  seals  that  may  be  killed  each  year  is  now 
strictly  regulated  by  the  United  States  govern- 
ment. Attempts  are  being  made  to  develop 
the  fur  market  of  Saint  Louis,  and  in  1913  the 
greater  portion  of  the  skins  from  Alaska  were 
sent  there.  The  War  of  the  Nations  practically 
closed  the  European  markets  for  a  time,  and 
gave  an  added  impetus  to  American  enter- 
Canadian  Fan.  The  total  value  of  the  furs 
annually  produced  in  Canada  is  estimated  at 
about  $2,000,000.  Muskrats  head  the  list,  with 
a  toUl  of  nearly  1,000,000  skins  valued  at 
S256,000.  Martens  and  minks  are  valued  at 
over  $220,000;  beavers,  $131,000;  ermine,  $22,- 
000;  wild  foxes  of  all  kinds,  $185,000;  otters, 
$102,000;  skunks,  $17,515;  fur  seals,  $5,000; 
lymt,  $114,756;  wolves,  $16,462;  beare,  $45,000. 
Fui  Farming.  A  new  and  important  indus- 
try has  been  created  in  Canada  in  the  breeding 
of  black  foxes.  This  has  extended  from  Prince 
Edward  Island,  where  it  originated  about  1900, 
to  Nova  Scotia,  Quebec  and  other  eastern  parts 
of  the  Dominion.  The  fur  of  the  black  and 
silver  tip  foxes  occupies  such  a  place  among 
furs  as  is  held  by  diamonds  among  jewels.  It 
cannot  be  artificially  duplicated,  and  it  is  so 
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much  desired  by  the  wealthy  that  a  good  skin 
is  worth  $4,000  or  $5,000.  The  Canadian  gov- 
ernment has  encouraged  the  industry,  which 
now  represents  investments  of  more  than 
$12,000,000.  A  pair  of  foxes  for  breeding  pur- 
poses will  command  as  much  as  $30,000  or 
$40,000  in  the  open  market.  Skunks  are  raised 
on  many  farms  in  the  United  States,  and  the 
industry  proves  profitable.  Minks  are  also 
bred  in  captivity,  but  the  quality  of  the  fur 
does  not  equal  that  of  the  mink  of  the  frozen 
north. 

I  Prices  of  Fun.  The  price  of  furs  varies 
perhaps  more  than  that  of  any  other  com- 
modity of  changeable  value,  and  ranges  for  a 
hide  from  a  few  cents  to  several  thousand 
dollars.  In  the  early  days  of  the  Hudson's  Bay 
Company  the  most  valuable  furs  could  be 
bought  from  Indians  for  a  few  glass  beads. 
Rifles  were  sometimes  exchanged  for  furs; 
sometimes  the  Indian  trapper  was  made  to 
build  a  pile  of  furs,  laid  flat  one  above  another, 
to  the  height  of  the  gun  in  payment.  The 
rifles  were  of  the  old-fashioned,  long-barreled 
type,  costing  only  a  few  dollars.  The  pile  of 
furs  would  sometimes  be  worth  thousands  of 
dollars  to  the  white  man,  but  the  Indian  could 
not  appreciate  their  value.  Methods  have  now 
greatly  changed,  and  the  fur  companies  have 
established  a  reputation  for  fair  dealing.  As- 
sistance is  given  to  trappers  who  are  left 
entirely  without  means  if  they  have  a  bad 
season.  The  Hudson's  Bay  Company  always 
extends  credit  to  its  trappers,  and  Eissists  them 
until  a  good  season  comes.  The  price  paid  to 
the  trappers  is,  of  course,  less  than  the  open 
market  price,  but  in  a  fair  season  a  skilful 
trapper  may  make  considerably  more  than 
enough  money  to  keep  him  through  the 
spring  and  summer.  The  prices  quoted  in  the 
following  list  of  most  commonly  used  furs  are 
about  the  average  paid  in  the  open  markets : 

Ermine,  26<  to  $2.50 
Fox,  silver,  $1,200  to 

$5,000 
L>-nx,  $5  to  $35 
Marten,  $5  to  $20 
Muskrat,  10  to  60  cents 
Otter.  $10  to  $35 
Sable,  up  to  $50  or  $60 
Seal,  $5  to  $20 
Wolf,  $5  to  $10 


Beaver,  $5  to  $26 
Chinchilla,  $4  to  $12 
Fox,  red,  $1  to  $8 
Marmot,  25  to  60  cents 
Mink,  $3  to  $10 
Sea  otter,  up  to  $3,000 
Raccoon,  $1  to  $5 
Skunk,  $1  to  $3 
Squirrel,  5  to  15  cents 
Civet,  25  to  50  cents 


> 


How  Animals  Are  Skinned.  The  skinning 
of  trapped  animals  is  an  operation  requiring 
great  care,  as  any  damage  materially  lowers 
the  value  of  the  pelt.  In  the  piercing  cold 
of   the   far   north   the   animals   are   generally 


frozen  hard  and  stiff  when  removed  from  the 
trap.  Before  they  can  be  skinned  they  must 
be  thawed  in  the  hut  of  the  trapper.  The  skins 
of  all  small  animals  such  as  minks,  martens, 
otters,  foxes  and  ermine  are  removed  ''closed." 
With  a  sharp  knife  a  cut  is  made  from  the 
center  of  the  hind  claws  up  the  leg,  across  the 
body  and  down  the  other  leg  to  the  claws. 
The  tail  is  skinned  by  forcibly  removing  the 
stump  without  cutting  the  skin,  which  is  then 
turned  inside  out  and  removed  from  the  body 
like  a  glove.  The  skin  is  then  stretched  on  a 
piece  of  wood  of  the  proper  shape,  with  the 
fur  inside.  The  skins  of  larger  animals,  such  as 
wolves  and  bears,  are  removed  by  being  cut 
from  the  throat  the  full  length  of  the  body. 

Fur  Dressing.  It  is  generally  admitted  that 
the  German  furriers  excel  in  dressing  small 
skins  and  those  that  require  delicate  handling, 
while  the  English  methods  are  best  for  heavy 
furs.  The  first  process  of  dressing  is  to  clean 
the  skin  and  carefully  remove  all  traces  of 
fat  and  flesh.  Grease  is  then  rubbed  in  care- 
fully, the  skin  being  thoroughly  kneaded. 
Great  care  is  taken  to  preserve  the  natural  oils 
of  the  fur.  Matching  of  skins  requires  skill 
and  a  good  eye  for  color,  as  the  effect  of  a 
garment  might  be  spoiled  by  use  of  skins  of 
different  shades. 

Imitations.  A  large  number  of  imitation 
furs  are  placed  on  the  market,  and  the  work- 
manship is  so  skilful  that  it  is  very  hard  to 
discover  the  difference  between  them  and  the 
genuine.  Some  imitations  are  sold  with  the 
clear  understanding  that  they  are  not  genuine, 
but  deliberate  deception  is  often  practiced. 
The  domestic  cat  provides  a  wide  variety  of 
furs,  when  carefully  prepared  and  dyed.  White 
rabbit  fur  is  often  sold  as  ermine,  chinchilla 
or  even  fox.  The  muskrat  provides  a  fur 
that  lends  itself  readily  to  imitations,  and  it 
appears  as  seal,  mink,  sable  and  otter.  Dyed 
hare  skins  are  sold  as  sable,  fox  or  l3aix. 
Common  red  fox  skins  are  dyed  to  imitate 
black  fox,  and  with  white  hairs  added,  are 
offered  for  sale  as  silver  fox.  It  is  easy  to 
distinguish  badly  or  heavily  dyed  imitations, 
as  the  under  fur  is  darkened  beyond  its  natural 
state  and  the  skin  itself  is  stained,  but  a 
cleverly-dyed  skin  will  deceive  ail  but  the 
expert.  Especially  in  lightly-dyed  furs,  when 
perhaps  only  the  tips  of  the  hairs  have  been 
treated,  anyone  but  an  experienced  furrier 
would  be  deceived.  The  prices  offered  for  imi- 
tations are  usually  much  less  than  the  recog- 
nized price  of  genuine  articles.  fjsta. 
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Related  Snbjeet*.  Sach  animal  referred  to 
In  the  above  article  is  described  in  its  alphabet- 
ical place  in  these  volumes.  In  addition,  see  the 
following: : 
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Game  (Game  Laws)  Seal 

FURIES,  fu'riz,  in  Greek  m3rthology,  three 
sisters  named  Alecto,  Tisiphone  and  Megaera, 
who  were  attendants  of  Proserpina,  the  goddess 
of  death  and  the  underworld.  They  sprang 
from  the  blood  of  the  wounded  Uranus,  and 
were  noted  for  their  hard  hearts  as  well  as  the 
merciless  manner  in  which  they  hurried  the 
ghosts  intrusted  to  their  care  over  the  fiery 
flood  of  the  river  Phlegethon  to  eternal  tor- 
ment. Their  heads  were  wreathed  with  ser- 
pents and  they  watched  remorselessly  for  every 
sold  they  could  catch.  Virgil  says  in  describing 
Hades : 

"before  the  g^te, 
By  nigrht  and  day,  a  wakeful  Fury  sate, 
The  pale  Tisiphone ;  a  robe  she  wore. 
With  all  the  pomp  of  horror,  dy'd  In  gore." 

FUR 'LONG,  an  English  term  for  the  distance 
of  forty  rods,  or  one-eighth  of  a  mile.  It 
originally  referred  to  the  length  of  a  furrow, 
which  would  ordinarily  be  the  length  of  a 
field,  but  like  other  originally  indefinite  terms 
of  measure,  it  gradually  acquired  a  definite 
value.  Among  the  old  English  writers  one- 
eighth  of  a  mile  of  any  of  the  world's  standards 
of  measurement  was  called  a  furlong,  and  as 
early  as  the  ninth  century  the  word  was  used 
in  the  sense  of  the  Latin  stadium,  which  was 
one-eighth  of  the  Roman  mile.  The  term  is 
now  little  employed.    See  Mile. 

FUR'NACE,  an  enclosure  or  structure  of 
metal,  brick,  earthenware  or  other  material,  in 
which  a  fire  developing  great  heat  may  be 
maintained.  The  heat  is  utilized  for  melting 
metals,  heating  a  boiler,  baking  pottery,  warm- 
ing a  house  and  for  many  other  purposes.  The 
furnace  should  be  so  constructed  as  to  provide 
the  greatest  possible  heat  from  the  fuel  con- 
sumed, and  to  concentrate  the  heat  where  it 
is  most  required.  The  fire  in  ordinary  air 
furnaces  is  kept  burning  by  natural  drafts. 
When  extreme  heat  is  required  air  is  forced 
through  the  fire  by  bellows  or  blowing  ma- 
chines. Furnaces  fitted  with  such  devices  are 
called  blast  furnaces.  For  melting  metals  a 
reverberatory  furnace  is  sometimes  used.  In 
this  device  the  flames  are  forced  against  a 
low,  arched  roof  from  which  they  are  deflected 
to  the  objects  to  be  melted. 

The  furnaces  mentioned  above  bum  coal  or 
coke.  Furnaces  requiring  gas  fuel  are  becoming 
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steadily  more  important  and  have  great  ad- 
vantages over  those  burning  coke  or  coal.  Gas 
leaves  no  ash ;  it  produces  a  very  high  temper- 
ature and  can  be  instantly  lighted  or  extin- 
guished. 

Electric  Furnace.  The  electric  furnace, 
which  is  of  recent  invention,  has  proved  so 
successful  that  it  is  expected  to  revolutionize 
the  steel  industries,  for  by  means  of  it  a  tem- 
perature far  higher  than  that  ordinarily  reached 
in  any  of  the  older  types  of  furnaces  is  easily 
obtained.  To  the  reader  without  a  technical 
knowledge  of  such  matters  it  might  seem  that 
the  temperature  of  2000**  Centigrade  obtainable 
in  a  non-electric  furnace  must  be  high  enough 
for  any  process,  but  the  worker  with  metals 
finds  that  there  are  various  processes  which 
can  be  far  more  satisfactorily  carried  on  by 
means  of  the  3500*"  temperature  which  the 
electric  furnace  affords.  Carborundum,  graph- 
ite, high  grades  of  iron  and  steel,  calciimi  car- 
bide and  aluminum  are  best  produced  in  this 
intense  heat. 

Electric  furnaces  are  of  two  t3rpes,  resistance 
furnaces  and  arc  furnaces.  In  the  former,  a 
very  refractory  material — in  other  words,  a 
very  poor  conductor — is  made  use  of,  and  the 
passage  of  electricity  through  that  substance 
causes  the  heat.  In  the  arc  type,  a  great  elec- 
tric arc  is  formed  of  carbon,  and  is  enclosed  in 
a  chamber  formed  of  some  substance  which 
will  allow  neither  the  electricity  nor  the  heat 
to  escape.  Of  course  electric  furnaces  are  prac- 
ticable only  in  regions  where  electric  power 
can  be  generated  without  great  expense.  See 
Electric  Heatino. 

FUR 'NESS,  Horace  Howard  (1833-1912), 
an  eminent  American  Shakespearean  scholar 
who  probably  knew  more  about  Shakespeare, 
his  plays,  their  sources  and  texts,  than  any 
other  man  since  the  days  of  that  greatest  of 
all  dramatists.  In  1871  he  published  the  first 
of  his  famous  series,  known  as  the  Variorum 
Shakespeare,  which  included  fifteen  volumes, 
each  a  monument  of  patient  study. 

Dr.  Fumess  was  bom  in  Philadelphia,  was 
educated  at  Harvard  College  and  at  ELalle,  in 
Germany,  and  was  admitted  to  the  bar  in 
1859.  He  represents  the  finest  type  of  the 
leisurely  scholar;  but  neither  the  deafness  with 
which  he  was  afflicted  nor  his  seclusion  from 
the  activities  that  make  up  modem  life  could 
make  him  imsympathetic  with  his  fellowmen. 
It  is  said  he  always  carried  in  his  pocket  a  card 
upon  which  was  written,  ''Don't  blame  the 
driver.  <{t  in  not  his  fault.   I  am  deaf.'' 


JLdKMITUHE.  The  fiirnisl.inus  of  the  l.ypic-iil 
inodera  household  are  the  result  of  little  more 
than  (our  centuries  of  furaiture-makiDg,  for 
furniture  in  the  present  sense  of  the  word  is  a 
development  of  our  later  civilization.  Mar- 
bles, and  such  costly  woods  as  cedar  and  ebony, 
and  ivory,  bronze,  gold,  silver  and  precious 
stones  have  been  used  from  earliest  times  in 
the  construction  and  decoration  of  household 
furnishings,  but  even  the  most  magnificeDt 
mansion  of  the  ancient  Egyptians.  Assyrians, 
Greeks  or  Romans  lacked  many  of  the  familiar 
appliances  found  to-day  in  the  humblest 
home.  The  chair,  the  couch,  the  table  and  the 
bed  were  the  principal  articles  of  furniture 
used  by  ancient  and  medieval  peoples.  In 
Europe,  fixed  tables  were  the  exception  until 
the  sixteenth  century,  the  usual  custom  being 
to  lay  sets  of  boards  across  uprights  when  it 
was  time  to  serve  meals,  and  chairs  did  not 
become  common  until  the  seventeenth  century- 
A  modern  householder  would  think  the  medi- 
eval castle  of  the  European  nobleman  a 
meagerly-furnished  place  indeed 

The  Notable  French  Periods.  The  awakened 
interest  in  atl  forms  of  art  was  extended  to 
furniture  during  the  period  of  the  Renaissance 
(which  see},  and  Florence,  Rome,  Venice  and 
Milan  became  important  centers  of  cabinet- 


miikinK.  The  It^ilian  [ 
cially  in  France,  where,  during  the  reigns  of 
Louts  XIV,  XV  and  XVI,  furniture  of  the 
most  exquisite  design  was  produced.  Under 
the  first  of  these  three  monarchs  the  curved 
line  in  furniture  became  established;  in  the 
reign  of  Louis  XV  the  love  of  ornamentation 
reached  it^  height,  many  of  the  cabinets,  com- 
modes, bureaus  and  bookcases  of  the  period 
showing  painted  landscapes  elaborate  in  design 
and  brilliant  in  hue.  Marvelous  effects  were 
also  produced  through  carving,  inlaid  work 
and  the  use  of  bronse  or  brass  ornamentation. 
In  this  reign  also  there  was  a  return  to  the 
straight  line  in  furniture,  which  prevailed 
through  the  next  period.  Mahogany  became 
the  favorite  wood  of  the  cabinet-makers  under 
Louis  XVI,  but  gilded  or  enameled  walnut 
was  also  used.  Among  the  most  notable 
achievements  of  this  period  are  the  Louis  X\'I 
chairs  and  sofas,  with  fluted,  tapering  legs,  and 
carved  frames  enclosing  beautiful  tapestry 
backs.  During  the  empire,  grace,  elegance  and 
refinement  in  furniture  were  replaced  by  heavi- 
ness and  solidity ;  this  is  known  as  the  period 
of  decline. 

English  Development.  In  England,  as  in 
France,  the  eighteenth  century  was  a  period 
of  achievement  in  cabinet-making.    Under  the 
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four  Georgpa.  from  iiboui 
1715  to  1830,  mahogany 
took  the  place  of  walnut 
and  oak,  previously  used, 
and  Ihp  furniture  of  the 
period    ehon's    a    decided 

square  tj-pes  especially 
characteristic  of  the  Eli*u- 
bethan  Age.  Grace  and 
beauty  mark  the  work  of 
the  three  great  masters  of 
the  Georgian  period — 
Thomas  Chippendale,  "the 
master  of  line,"  George 
Heppelwhite,  "the  expo- 
nent of  elegance,"  and 
Thomas  Sheraton,  "the  purisn."  Eiicli  of  these 
cabinet-makers  set  a  fashion  in  furniture  which 
has  become  an  established  vogue. 

Chippendale's  chairs  beet  represent  his  gen- 
iuB  <Bee  illustration).  These  are  characterized 
by  the  curved  leg  (cabriole),  with  ball  and 
claw  foot,  the  outward-curving  side  frames  of 
(he  back,  and  the  top  rail  shaped  more  or 
less  like  a  cupid's  bow.  Especially  beiiutiful 
in  design  are  the  centers  of  the  backs,  which 
he  filled  in  with  carved  ribbon  or  lattice  work, 
showing  an  almost  limitless  variety  of  figures. 
Chippendale's  name  ia  also  associated  with 
china  cabinets  and  bookcases  with  glass  fronts, 
writing  desks  with  glared  doors,  settees  beauti- 
fied by  fretwork,  and  tables  of  various  designs. 
His  furniture  ia  notable  both  for 
and  its  delicacy. 
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III  thf  construction  of  his  chairs,  Heppel- 
white, like  Chippendale,  produced  his  most 
characteristic  designs.  The  backs  arc  usually 
oval  or  shield-shaped,  with  decorative  middle- 
pieces,  and  the  legs  arc  square  and  tapering. 
Exquisite  proportion  gives  these  chairs  an  ef- 
fect of  remarkable  elegance  and  refinement. 
Heppelwhite  also  perfected  the  sideboard  in  its 
modem  Engli:^h  form,  and  hia  furniture  shows 
the  most  tasteful  u.ie  of  inlay  and  veneers  in 
the  history  of  Engli^di  cabinet- making.  To 
him  also  are  attributed  many  choice  urn  stands, 
tea  Irays,  chests  and  caddies. 

Sheraton's  name  is  associated  especially  with 
furniture  decorated  with  painting.  He  worked 
both  in  mahogany  and  in  satinwood,  and  in 
his  tasteful  use  of  inlay  he  was  almost  the 
equal  of  Heppelwhite.  Practicability  as  well 
as  beauty  distinguishes  his  furniture.  He  in- 
vented a,  summer  bed  di- 
vided in  the  center  in  such 
a  way  as  to  permit  a  better 
circulation  of  air,  a  holloW' 
front  sideboard  and  the 
work  table  with  a  pouch  of 
silk  on  each  side,  which  ia 
still  popular  with  house- 
wives. His  satinwood  fur- 
niture coa^isted  mainly  of 
commodes,  bdrcaus,  small 
writing  desks,  toilet  tables 
and  other  boudoir  furnish- 
ings, many  of  which  were 
exquisitely  decorated  with 
painted  designs. 
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Modem  Taste  in  Fumiture.  All  of  the 
French  and  English  eighteenth-century  styles 
of  fumiture  have  been  copied  by  European 
and  American  manufacturers,  and  these  have 
made  their  way  into  many  twentieth-century 
homes;  but  recent  years  have  seen  an  ever- 
increasing  popular  demand  for  fumiture  which 
is  in  keeping  with  present-day  ideals  of  utility, 
comfort  and  beauty.  Simplicity  and  dura- 
bility, t3rpified  by  the  dignified  and  substantial 
mission  fumiture  and  its  modifications,  are 
qualities  which  commend  themselves  to  the 
best  modem  taste.  "Have  nothing  in  your 
room  that  you  do  not  know  to  be  useful,"  is 
sound  advice  from  that  famous  English  manu- 
facturer of  artistic  fumiture — ^William  Morris 
(which  see).  The  practice  of  filling  the  house 
with  useless  bric-a-brac,  cheap  pictures  and 
vases,  tables  and  chairs  with  fragile  legs  and 
fumiture  that  is  weakly  constructed  and  show- 
ily decorated  cannot  be  too  strongly  con- 
demned. Plain,  well-made  artistic  fumiture, 
which  lasts  indefinitely  and  can  be  easily  kept 
in  sanitary  condition,  lends  dignity  to  the 
humblest  home. 

Popular  Woods.  Oak  has  long  been  a  favor- 
ite wood  for  the  fumishings  of  hall,  library 
and  dining  room;  mahogany,  curly  birch  and 
maple  are  all  utilized  for  bedroom  fumishings, 
and  mahogany  is  widely  used  both  in  the  din- 
ing rooms  and  drawing  rooms  of  the  better- 
furnished  homes.  Circassian  walnut,  a  beauti- 
ful Russian  wood,  is  an  established  favorite  in 
America  for  bedroom  fumiture.  The  better 
woods  being  expensive,  veneering  is  much  em- 
ployed. 

The  American  Fumiture  Industry.  There 
are  in  the  United  States  about  3,200  factories 
for  the  manufacture  of  fumiture,  which  require 
the  services  of  nearly  130,000  men  and  women. 
The  value  of  the  yearly  output  to  the  manufac- 
turers is  about  $371,000,000.  The  three  leading 
states  in  the  industry  are,  in  order.  New  York, 
Michigan  and  Illinois,  the  two  latter  being 
practically  equal  in  value  of  products.  The 
chief  centers  for  the  manufacture  of  fumiture 
are  New  York,  Chicago,  Grand  Rapids  (Mich.), 
Philadelphia,  Saint  Louis  and  Boston.  Until 
about  1900  Grand  Rapids  was  the  greatest 
fumiture  manufacturing  city  in  the  world. 

It  is  interesting  to  note  that  the  familiar 
rocking  chair  is  entirely  an  American  creation, 
and  so,  too,  are  the  folding  bed  and  its  adapta- 
tions, and  the  chiffonier.  In  equipment  and 
organization,  American  fumiture  factories  are 
superior  to  any  others  throughout  the  world. 


In  the  Dominion  of  Canada  there  are  over 
170  fumiture  factories,  representing  an  invest- 
ment of  about  16,500,000.  Ontario,  with  about 
120  factories,  is  the  most  important  center  of 
the  industry,  and  Quebec,  with  about  forty,  is 
next  in  rank.  b.m.w. 

Consult  liockwood'8  Colonial  Fumiture  in 
America;  Litchfield's  Illustrated  History  of  Fur- 
niture. 

FUR'NIVALL,  Frederick  Jambb  (1825- 
1910),  an  English  philologist  and  one  of  the 
most  influential  workers  in  the  history  of  Eng- 
lish scholarship.  He  will  be  remembered 
through  his  success  in  founding,  for  the  publi- 
cation of  texts.  The  Early  E^nglish  Text  So- 
ciety, The  Chaucer  Society,  The  Ballad  So- 
ciety, The  New  Shakespeare  Society,  The 
Browning  Society,  The  Wycliffe  Society  and 
The  Shelley  Society.  Chiefly  through  the 
medium  of  these  societies,  he  edited  numerous 
manuscripts,  including  his  monumental  work— 
the  Six-Text  edition  of  Chaucer's  Canterbury 
Tales,  He  likewise  edited  a  series  of  forty- 
three  facsimiles  of  the  quartos  of  Shake- 
speare's plays,  a  work  which  won  for  him  his 
greatest  distinction,  from  an  American  stand- 
point. Dr.  Fumivall  was  bom  at  Egham,  in 
Surrey,  and  was  educated  at  University  Col- 
lege, London,  and  at  Cambridge. 

FUR  SEAL.  See  Seal,  subhead  Fur  Seal; 
Fur  and  Fur  Trade. 

FUSE,  fuze,  an  abbreviation  of  frml,  mean- 
ing a  gun,  is  the  name  given  to  many  devices 
used  for  discharging  explosives  in  guns,  shells 
and  mines.  The  simplest  form  of  fuse  is  made 
of  waterproofed  jute  yam  spun  round  a  core 
of  explosive  powder.  The  explosive  is  usually 
of  gunpowder,  mixed  with  chemicals  to  make 
it  bum  slowly.  One  end  of  the  fuse  is  con- 
nected with  the  charge  to  be  exploded,  the 
other  end  being  ignited.  The  fuse  bums  until 
the  sparks  reach  the  charge,  when  the  ex- 
plosion occurs.  Ordinary  fuse  of  the  type 
mentioned  above  bums  at  the  rate  of  one  foot 
in  half  a  minute.  All  blasting  operations  for- 
merly were  thus  timed  by  regulating  the  length 
of  fuse,  but  charges  are  now  usually  fired  by 
electric  fuses.  A  metal  cylinder,  containing  two 
copper  wires  connected  by  a  very  fine  fusible 
wire,  is  filled  with  explosive  and  placed  in  the 
blasting  charge.  An  electric  current  is  sent 
through  the  wires,  causing  the  thin  connecting 
wire  to  fuse  and  produce  a  spark  which  sets 
fire  to  the  charge. 

FUSING  POINT.  See  Meltinq  Point;  also 
Freezing. 
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6,  the  seventh  letter  in  the  English  alphabet,  derived, 
like  almort  all  the  others,  from  the  Phoenician.    The 
name  for  it  in  that  language  was  gimet,  or  gamei,  which 
meant  that  most  important  of  all  animals  at  the  time, 
the  camel,  and  the  letter  itself  was  at  first  probaUy  a 

\ 

rude  picture  of  a  came).    Later  it  was  more  and  more 
carelesly  drawn,  until  it  looked  much  like  the  figure  7,  and  this  symbol  the  Greeks,  who 
borrowed  the  letter  and  saw  in  it  no  relation  to  any  animal,  turned  around   (see  C). 

as  well.    The  Romans  also  made  it  a  curved  letter,  so  that  it  looked  like  the  modem  C, 
and  gradually,  as  they  distinguished  between  the  two  sounds  it  bore,  they  added  a  little 
bar  below  the  opening  to  show  that  one  was  G  and  one  was  C. 

In  English  the  letter  haa  two  distinct  sounds,  the  so-ealled  soft  sound  as  in  gem,  and 

the  hard,  as  in  gave.    Most  commonly  the  hard  sound  is  given  before  the  vowels  a,  o 

and  u,  as  in  g<de,  got,  gtUl,  and  at  the  end  of  a  word,  as  in  bi^;  the  soft  sound  occurs 

before  e,  i  and  j/>  m  in  gentle,  gist.    To  this  rule  there  are  numerous  exceptions.    In 

.                                                           music.  G  is  the  fifth  tone  in  the  maior 

4ii.r  c       (itie  ;■  c       -1.0'c. 

GABBB8,  ga'bun.    See  Ghebers. 

GABLE,  ga'b'l.  When  a  building  has  a 
"peaked"  or  sloping  roof  there  is  formed  at 
each  end  a  triangle  between  the  eaves  and  the 
ridge  of  the  roof.  This  triangular  upper  part 
of  the  end  wall  is  called  a  gable— a  name  which 
comes  from  an  old  Celtic  word  meaning  jork. 
In  his  poem  of  Evangeline  Longfellow  writes, 
describing  the  picturesque  homes  of  the  Aca- 
dian peasants: 

Thatched  were  the  roofs,  with  donner  windows ; 

and  gables  projecting 
Over  the  basement  below  protected  and  shaded 

(he  doorway. 

Gables  were  extremely  popular  tvitb  medi- 
eval builders,  and  in  many  old  European  cities 
— such  as  BniEsela,  Bruges,  Antwerp,  Louvain 
and  Nuremberg — the  traveler  will  still  see 
steep-reofed  houses  and  town-halls  that  were 
built  during  the  fourteenth  and  fifteenth  cen- 
turies, their  quaint ly-omamented  gables  facing 
the  street  instead  of  being  at  right  angles  to 
it,  as  is  the  usual  custom  in  our  day.    In  the 


gables  of  Holland,  Belgium  and  Germany  espe- 
cially, square  indentations  called  corbie  »lej)» 
were  frequently  cut  into  the  sides  of  the  tri- 
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angle,  making  what  is  known  as  a  crow  gable  or 
stepped  gable. 

GA'BRIEL,  in  Bible  story,  was  the  favorite 
of  the  seven  archangels  of  Jehovah,  and  the 
one  choeen  to  cany  His  messages  to  mortals. 
The  name,  which  means  Aero  of  God,  indicates 
how  well  titled  this  angel  was  to  inspire  with 
courage  and  faith  the  person  to  whom  he 
carried  the  message.  We  first  hear  of  Gabriel 
in  the  eighth  and  ninth  chapters  of  Daniel, 
when  he  interprets  the  prophet's  vision  of  the 
mm  and  the  he-goat,  and  later  brings  the 
explanation  of  the  seventy  weeks. 

In  the  New  Testament  he  announces  to 
Zacharias  the  birth  of  John  the  Baptist,  Luke  I, 
19,  and  to  Mary  the  birth  of  Christ,  Luke  I,  26. 
The  announcement  of  Christ's  birth  to  the 
Virgin  Mary  by  Ibe  angel  Gabriel  has  been 
represented  in  art  by  many  great  masters. 
These  paintings,  which  bear  the  name  The 
Annunciation,  are  in  many  famous  galleries  of 
Europe.  The  best  are  those  of  Murilio,  in  the 
Madrid  and  Seville  rauseiims;  of  Fra  Angelico. 
in  the  Madrid  Museum;  of  Fra  Bartolomroeo, 
in  the  Louvre;  and  of  Titian,  in  Scuola  di  San 
Rocco,  Venice.    See  Annunciation,  The. 

GADFLY.     See  Honae  Fly. 

GADS'DEN,  Ala., the  county  seat  of  Etowah 
County,  situated  in  the  northeastern  part  of 
the  state,  fifty-six  miles  by  rail  northeast  of 
Birmingham.  It  lies  to  the  southwest  of  Look- 
out Mountain,  and  is  on  the  Cooea  River  and 
on  the  Chattanooga  Southern,  the  Louisville  & 
Nashville,  the  Southero,  and  the  Nashville, 
Chattanooga  &  Saint  Louis  railroads.  In  1910 
the  population  was  10,557;  in  1916  it  was  14^2. 
by  Federal  estimate.  Gadsden  is  in  the  vicin- 
ity of  rich  coal  and  iron-ore  mines  and  yellow- 
pine  forests,  and  has  important  trade  interests. 
The  industrial  establishments  of  the  city  in- 
clude steel  miils,  lumber  mills,  wood-working 
plants,  blast  furnaces,  foundries,  machine  shops, 
car  works  and  cotton  mills.  The  city  has  a 
marble  Federal  building  and  attractive  churches 
and  schools.  Gadsden  was  settled  about  1845 
and  incorporated  in  1867, 

GADSDEH  PITRCHASE.  On  June  30,  1854, 
an  international  treaty  of  sale  was  ratified 
wherein  the  United  States  purchased  a  tract  of 
land  south  of  the  Gila  River  in  Arizona  from 
Mexico  for  tlO.OOO.OOO.  James  Gadsden,  Unite<l 
States  minister  to  Mexico,  conducted  the 
treaty  negotiations  with  Santa  Anna,  and  the 
sale  met  with  so  much  opposition  in  Mex- 
ico that  Santa  Anna  was  banished  from  his 
country  the  following  year.    The  purchase  was 
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made  to  settle  a  dispute  over  the  boundary 
line  between  Mexico  and  the  United  States. 
and  by  it  the  latter  country  acquired  45,535 
square  miles  of  territory. 


THE  OADSDEN  PURCHASE 

GADSEI,  gaht'ski,  Johanna.  W.  Taubcheb 
(1872-  ),  a  German  soprano,  whose  power- 
ful voice  and  wonderful  dramatic  ability  have 
won  her  fame  in  manj'  Wagnerian  roles.  She 
was  bom  and  educated  in  Prussia,  and  after 
making  her  debut 
in  Berlin  at  the 
age  of  seventeen 
as  Nudine  in 
Lortzing's  opera 
of  that  name,  she 
was  engaged 
there  to  sing  dur- 
ing each  season 
for  the  next  four 
years.  In  1892 
she  married  H. 
Tauscher,  an  offi- 
cer in  the  Aus- 
trian armv.  but 
continued   her  MADAME  OAI>SKI 

public  work.  After  touring  in  Holland  and 
Germany  she  made  her  debut  in  New  York  at 
the  Metropolitan  Opera  House  in  1895,  under 
Walter  Damrosch.  From  that  time,  when  she 
sang  as  Elsa  in  Lohengrin,  her  fame  has  been 
secure.  In  1S98  she  joined  the  Metropolitan 
Opera  Company,  since  which  time  she  has 
sung  in  nearly  every  lai^c  city  in  Europe  and 
.America.  Her  audience  is  always  thrilled  by 
her  deep,  rich  voice  and  commanding  presence 
as  well  as  by  her  power  to  enter  into  the 
personality  of  the  character  which  she  portrays 
in  the  opera.  The  kingdom  of  Bavaria  pre- 
sented   her   with    a   gold    medal    for   art   and 


GAD'WALL,  or  GRAY  DUCK,  a  favoriW 
game  bird  esteemed  for  the  table  on  all  conti- 
nents. It  is  black  and  white,  marked  with 
brown,    and    is    from    twenty    to   twen^-two 
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inches  long,  not  quite  as  large  as  the  mallard, 
which  it  resembles  in  voice  and  habits.  Shy 
and  fearful  of  eoemies,  it  sleeps  in  the  grasaes 
of  shallow  lakes  and  ponds  in  midday,  and 
feeds  during  morning  and  evening  twilight  on 
grains  and  small  water  animals.    In  its  grassy 
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nest  it  lays  eight  to  twelve  creamy-white  eggs. 
In  America  it  breeds  from  Southern  British 
Columbia,  Central  Alberta  and  Central  Kce- 
watin  south  to  states  north  of  Kentucky,  mi- 
grating in  winter  as  far  south  as  the  GulE 
States.  To  sportsmen  of  the  Atlantic  coast, 
however,  this  bird  is  practically  unknown.    See 

GAEL,  gale,  the  name  of  that  branch  of  the 
Celtic  race  inhabiting  the  Highlands  of  Scot- 
land, Ireland  and  the  Isle  of  Man.  The  High- 
landers of  Scotland  call  themselves  the  Gaels 
of  Albion,  while  the  Celts  of  Ireland  style 
themselves  the  Gaels  of  Erin.    The  term  Gaelic 


applied  by  i 


a  the  Irish  language 
:ualty   restricted 
a  the  Highlands 


the 


Celtic  dialect  spoki 

GAGE,  Thomas  (1721-1787).  an  English  gen- 
eral who  became  famous  as  the  colonial  mili- 
tary governor  of  Massachusetts.  He  was  bom 
at  Firle,  in  Sussex,  received  a  lieutenant's 
commission  in  the  English  army  in  1741  and 
accompanied  Braddock  to  America  in  17M. 
Gage  was  with  that  ^ncral  when  he  marched 
his  army  through  the  wilderness  as  though  he 
were  on  a  parade  ground  and  was  ambushed 
by  the  Indiana.  He  raised  a  regiment  of  troops 
in  1758  and  commanded  it  in  the  Ticonderoga 
siege  under  Amherst,  who  made  him  governor 
of  Montreal  in  1760.  From  17B3  to  1772  he 
was  chief  of  the  Et^lish  forces  in  America, 
but  later  returned  to  England. 

In  1768  he  was  ordered  to  return  to  Boston 
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for  stricter  enforcement  of  the  Boston  Post 
Bill  and  Stamp  Act,  as  King  George  had  dis- 
covered that  money  was  not  coming  in  fast 
enough  for  the  support  of  his  anny  in  America. 
He  found  the  Bostonians  undaunted.  His 
troops  took  delight  even  in  demolishing  the 
snow  forts  and  skating  places  of  the  small 
boys  of  the  town.  When  the  latter  could  stand 
it  no  longer  they  calied  in  a  body  on  the  gen- 
eral and  demanded  that  he  make  his  soldiers 
let  their  playgrounds  alone.  He  complied  with 
their  request,  adding,  "even  the  children  make 
demands  (or  their  rights."  The  first  battle  of 
the  Revolution  was  fought  through  his  order 
to  seite  the  military  stores  at  Concord,  and 
when,  after  the  Battle  of  Bunker  Hill  in  1775, 
the  British  were  nearly  conquered,  Gage  was 
recalled  to  England  and  Howe  was  assigned  to 
his  command. 

GAILLABD,  gaVlard,  CUT,  the  name  of  the 
former  Culebra  Cut.    See  Panama  Canal. 

GAIIfESTILLE,  gaym'vU,  Fla.,  the  county 
seat  of  Alachua  County,  a  favorite  winter  re- 
sort for  invalids,  especially  for  those  with 
diseases  of  the  lungs.  It  possesses  a  certain 
historic  interest,  as  it  is  in  the  old  Seminole 
Indian  territory,  and  it  has  such  show  spots 
in  its  neighborhood  as  Devil's  Mill  Hopper, 
Newman's  Lake  and  Alachua  Sink,  which  is 
now  a  stretch  of  grassy  prairie,  now  a  clear, 
shallow  lake.  The  University  of  Florida,  one 
of  the  newest  of  the  state  universities,  is  lo- 
cated here,  and  there  are  yearly  sessions  of  the 
Chautauqua  and  of  the  Florida  Winter  Bible 
Conference. 

The  city  is  seventy  miles  southwest  of  Jack- 
sonville, on  the  Seaboard  Airline,  the  Tampa 
&  Jacksonville  and  the  Atlantic  Coast  Line 
railroads.  It  is  of  importance  because  one 
of  the  richest  sections  of  the  phosphate  mining 
region  lies  but  fifteen  miles  away,  while  or- 
anges, grapefruit,  melons  and  sea  island  cotton 
are  grown  in  the  vicinity.  The  electric  light 
plant  and  the  water  works,  which  bring  the 
city  water  from  one  of  Florida's  numerous 
Eprir^,  are  owned  by  the  municipality. 
Gainesville  was  founded  about  1850,  incorpo- 
rated as  a  town  in  1869  and  given  its  cily 
charter  in  1907.    Population,  1910,  6,183. 

GAINSBORODGH,  gaynz'  b'ro,  Thomas 
<1727-1788),  an  English  portrait  painter  famous 
tor  his  wonderful,  cool,  fresh  coloring  and  his 
power  for  portraying  personality.  That  he  had 
many  fashionable  beauties  as  clients  is  well 
shown  in  Mrs.  Siddons  or  the  Duchess  of  Dev- 
OJiskire,  two  of  the  most  popular  of  the  220 


portreits  which  he  painted.  He  was  bom  b! 
middle  claaa  parents  in  Sudbury,  Suffolk.  As 
a  boy  he  often  played  truant  from  school  that 
he  might  aketcl);  in  this  he  showed  such  re- 
markable talent  that  his  father  sent  him  to 
London  at  the  age  of  fifteen  to  study.  After 
an  unsuccesaful  attempt  to  establish  a  studio 
in  that  city  he  returned  to  bis  home  town  in 
1745,  where  he  married  Margaret  Burr.  They 
aoon  moved  to  Ipswich,  where  for  fourteen 
yeaiB  Gainsborough  worked  steadily,  painting 
landscapes  as  well  as  portraits,  but  when  in 
1760  be  moved  to  Bath,  orders  were  heaped 
upon  him  for  portraits,  until  he  acquired  such 
a  reputation  that  George  III,  upon  hearing  of 
his  return  to  London  in  1774,  invited  him  to 
paint  portraits  of  the  queen  and  himself.  All 
the  fashionable  world  followed  the  kill's  ex- 
ample, which  resulted  in  great  prosperity  for 
the  artist,  which  did  not  abate  during  his  life. 
'  In  1768  Gainsborough  became  one  of  the 
thirty-eix  original  members  of  the  Royal  Acad- 
emy, but  four  years  before  his  death  he  with- 
drew all  his  pictures  because  he  did  not  like 
their  hanging-places.  Although  he  rarely  sold 
his  landscapes,  he  painted  for  the  love  of  the 
task  gloomy  forest  shades  or  rough  broken 
countiy;  Tke  Watering  Place,  in  the  National 
Gallery,  London,  is  a  characteristic  example. 
Of  all  bis  portraits.  The  Blue  Boy  is  considered 
the  best  in  its  wonderful  coloring,  as  well  as 
in  its  airy  and  birdlike  effect,  but  many  others 
such  as  Lady  Ldgonier,  Perdita  Robinaon  and 
Mn.  Graham  are  equally  as  well  known.  The 
famous  Gainsborough  hat  has  been  worn  at 
various  periods  since  be  made  it  so  popular. 

GAL'AHAD,  Sir,  in  the  legends  of  King  Ar- 
thur, was  fbe '  noblest  of  the  Knights  of  the 
Round  Table,  and  the  one  who  had  the  most 
important  part  in  the  quest  for  the  sacred  cup 
from  which  Christ  drank  at  the  Last  Supper 
(see  Holy  Grail).  Sir  Galahad  is  pictured  in 
art,  oarrative  and  poetry  as  the  type  of  ideal 
manhood,  set  apart  from  other  men  because 
of  his  wonderful  strength  and  purity.  This 
conception  finds  appropriate  expression  in  the 
familiar  lines  from  Tennjrson's  Sir  Galahad: 

My  grood  blade  carves  the  casqueE  of  men. 
My  tough  lance  thniateth  sure. 

My  strength  Is  as  the  strength  of  ten 
Because  my  heart  Is  pure. 

The   different   versions   of   the   Sir   Galahad 

legend  vary  in  many  details.    He  is  represented 

as  the  son  of  Sir  Launcelot  and  Elaine,  and  as 

■■pg||d  by  enchantment.    In  the  stories  of  Sir 

W        ^V  Malory  (which  see),  Sir  Galahad,  Sir 
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Bors  and  Sir  Percival  are  permitted  to  see  the 
Holy  Grail,  after  ^ich  the  soul  of  Sir  Galahad 
departs  to  heaven.  "Then  it  seemed  to  the 
two  knights  that  there  came  a  hand  from 
heaven  and  bore  away  the  holy  vessel.  And 
since  that  time  there  was  never  any  man  so 
bold  as  to  say  he  hod  seen  the  Holy  Grail."     , 


In  Tenn>'son's  IdyUi  o]  Ike  Kirtg,  Sir  Gala- 
had, on  the  last  day  of  his  quest,  saw  rising  up 
before  him,  and  stretching  out  toward  a  great 
sea,  a  bridge  of  a  thousand  piers,  each  of  which, 
as  he  crossed,  became  a  sweeping  masB  of 
flame.  When  he  had  passed  far  out  on  the 
great  sea  he  was  drawn  into  a  celestial  city 
whose  spires  and  gateways  gleamed  white  like 
pearls,  and  over  which,  in  a  mist  of  wondrous 
beauty,  floated  the  Holy  Grail. 

GALAPAGOS,  gahtak'pahgos.lSLAimS,  a 
group  of  small  volcanic  islands  in  the  Pacific 
Ocean,  belonging  to  Ecuador.  They  lie  di- 
rectly on  the  equator  and  are  about  6(X)  miles 
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from  the  mfuolnnd.  In  18SS  these  ialuida 
were  explored  by  Charlea  Robert  Dflrwin 
(which  see)  during  the  voyage  of  the  Beagle, 
and  they  figure  largely  in  his  writings  on  the 
evolution  of  animals.  They  are  peculiar  in 
having  almost  no  apeciee  of  animals  in  com- 
mon with  South  America.  There  are  great 
numbers  of  birds,  and  tortoises  of  huge  siie 
are  numerous.  Spanish  explorers  named  the 
group  Galapagoe,  which  means  tortoixe.  Rata 
and  mice  were  found  by  Darwin,  but  he  was 
convinced  that  these  animals  had  been  intro- 
duced by  ships  of  buccaneers  who  formerly 
made  the  islands  their  headquarters. 

The  total  area  of  the  islands  is  2,400  square 
miles,  more  than  half  of  which  is  occupied  by 
the  island  of  Albemarle.  Turtles  form  the 
chief  product.  Sugar  is  grown  and  cattle- 
raising  flourishes.  The  United  States  govern- 
ment endeavored  to  lease  the  islands  for  a 
naval  station  in  1911,  but  the  negotiations 
failed.    Population,  about  400. 

GALATE'A,  the  eea  nymph  of  classic 
mythology  whose  story  inspired  Raphael's 
wonderful  fresco  Triumph  o/  Galatea,  in  the 
Villa  Famesina  at  Rome,  Eandei's  melodious 
secular  oratorio,  Ada  and  Galalea,  and  works 
of  numerous  poets  and  sculptors.  She  was  the 
daughter  of  Nereus  and  Doris  and  has  often 
been  called  the  queen  of  the  sea.  Ugly,  one* 
eyed  Polyphemus  loved  her,  but  she  gave  her- 
self to  the  Sicilian  shepherd,  Acis.  Enraged  at 
this,  the  monster,  surprising  tbem  one  day, 
crushed  Acis  beneath  a  rock,  so  turning  him 
into  a  stream,  which  flowed  to  the  sea  to  meet 
the  beloved  Galatea.  The  story  of  another 
Galatea  is  told  under  the  title  Ptgmauon. 

GALATIA,  gala'shia.  In  277  b.c.  Nico- 
medes,  king  of  Bithynia,  invited  three  tribes 
of  Gauls  to  aid  him  in  conquering  his  brother. 
After  accomplishing  this  the  Gauls  settled  in 
central  Asia  Minor,  which  territory  received 
the  name  Gala- 
tia  from  them. 
It  was  bounded 
on  the  cast  by 
Cappadocia,  on 
the  west  by  Phry- 
gia,  and  did  not 
reach  the  sea- 
coast  at  any 
point.  The  Gauls 
shunned  the  cities 
as  places  of  resi* 
deoce  and  occu- 
pied the  country, 
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but  they  exacted  tribute  from  the  inhabitants 
of  the  cities.  In  189  B.  c.  the  Roman  consul, 
assisted  by  Eumenes,  king  of  Pergamum,  par- 
tially conquered  them,  but  in  28  B.C.  Ai^ustus 
made  their  country  a  Roman  province.  The 
apostle  Paul  visited  Galatia  twice  (Acts  XVI, 
6;  XVni,  23)  and  later  wrote  a  letter  to  the 
people  of  the  country,  known  as  Paul's  Bpiatle 
to  the  Oalatiam. 

EpUUe  to  the  GaLiti«ns.  When  the  Apostle 
Paul  heard  that  the  Jews  had  tried  to  make 
the  Galatians  think  that  he  was  not  an  apos- 
tle of  God  with  a  divine  message,  he  wrote  a 
letter  to  them.  It  will  be  known  as  loi^  aa 
the  world  stands  as  the  Epiitle  to  the  Oala- 
tioTu,  and  is  the  ninth  book  of  the  New  Tes- 
tament. After  expressing  surprise  that  the 
people  have  so  soon  abandoned  bim  and  the 
Gospel,  Paul  defends  himself  against  unjust 
criticism  and  warns  them  against  those  who 
wish  them  to  keep  the  Law  of  Moses.  He 
tells  them  to  be  kind  to  those  who  have  done 
wroi%  and  to  help  each  other,  guiding  and 
encouraging  them  to  follow  Christ  and  His 
teachings. 

GAL'BA,  Sebviub  SuLPiaus  (3  b.c.-a.d.  69), 
was  a  Roman  emperor  who  came  of  a  noble 
and  wealthy  family,  and  in  his  early  years 
gave  promise  of  remarkable  ability.  As  gen- 
eral in  Germany  and  proconsul  to  Africa  he 
conducted  successful  campaigns  which  brought 
bim  triumphal  honors.  He  then  retired  from 
public  life  untit  a.  d.  61,  about  the  middle  of 
Nero's  reign,  when  the  latter  appointed  him  ■ 
general  in  Spain.  There  he  incurred  the  dis- 
pleasure of  the  emperor,  who  secretly  ordered 
him  to  be  assassinated.  Hearing  of  this, 
Galba  revolted,  and  on  the  death  of  Nero  in 
A.  D.  68  assumed  the  title  of  Caesar  and  has- 
tened to  Rome.  His  reign  was  short,  as  be 
soon  became  unpopular  because  of  his  weak- 
ness and  miserly  ways ;  in  an  attempt  to  quell 
a  revolt  be  was  attacked  and  slain. 

GA'LEN,  or  GALB'iniS,  Cuuoius  (a.d. 
130-200),  a  celebrated  Greek  physician  and  the 
most  versatile  writer  of  his  day  on  medical 
subjects.  He  is  said  to  have  written  500  trea- 
tises on  medicine,  logic,  grammar  and  ethics. 
Only  eighty-three  of  those  attributed  to  him 
are  now  acknowledged  as  genuine;  some  of 
the  remainder  are  doubtful  and  others  spuri- 
ous. Galen  was  so  successful  aa  a  physician 
that  he  earned  the  name  of  wonder  worker. 
He  was  appointed  physician  to  the  empercH' 
Marcus  Aurelius,  and,  later,  to  his  son  and  suc- 
cessor, Commodus.    Until  the  sixteenth  cen- 
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tury  Galen  was  regarded  as  the  highest  au- 
thority on  matters  relating  to  anatomy  and 
physiology. 

GALE'NA,  or  LEAD  GLANCE,  a  mineral 
which  is  found  in  large  quantities  and  forms 
the  chief  ore  from  which  lead  is  extracted. 
Galena  is  a  compound  or  sulphide  of  lead,  and 
usually  contains  about  eighty-seven  parts  lead 
and  thirteen  parts  sulphur;  the  ore  also  con- 
tains small  amounts  of  silver,  antimony,  zinc, 
iron  and  bismuth.  When  the  proportion  of 
silver  is  high  it  is  known  as  argentiferous 
galena.  The  ore  is  usually  found  in  large  cav- 
ities or  chambers  of  limestone.  Galena  is  a 
soft  and  brittle  mineral,  with  a  bluish-gray 
color,  like  that  of  lead,  but  brighter.  In  the 
United  States  galena  is  abundant,  occturing 
in  large  quantities  near  Galena  in  Illinois,  in 
Colorado,  Idaho,  Montana,  and  in  smaller  quan- 
tities in  Iowa,  Missouri  and  Wisconsin.  It  is 
abo  found  in  Mexico,  England  and  Australia. 
Coarsely  grained  galena  is  used  for  glazing 
pottery,  and  is  known  as  potters'  ore.  See 
Lead. 

GALESBURG,  III.,  the  county  seat  of  Knox 
County,  in  the  northwestern  part  of  the  state, 
forty-two  miles  northeast  of  Burlington  and 
163  miles  southwest  of  Chicago.  It  is  on  the 
Chicago,  Burlington  &  Quincy,  and  the  Atchi- 
son, Topeka  &  Santa  Fe  railroads,  and  has 
interurban  electric  lines  to  Monmouth,  Abing- 
don, Knoxville  and  East  Galesburg.  The  area 
of  the  city  is  nine  square  miles.  The  popula- 
tion, which  in  1910  was  22,089,  was  24,276  in 
1916,  by  Federal  estimate. 

Galesburg  is  an  important  educational  cen- 
ter; it  is  the  seat  of  Knox  College  (which  see), 
a  non-sectarian,  coeducational  school,  Lombard 
College  (Universalist)  and  Corpus  Christi 
Lyceum,  Saint  Joseph's  and  Saint  Mary's  acade- 
mies (Roman  Catholic).  The  city  has  a  Fed- 
eral building,  erected  at  a  cost  of  $100,000;  a 
Carnegie  Library,  state  armory,  Y.  M.  C.  A. 
building,  Galesburg  Club,  Masonic  Temple, 
two  hospitals,  several  fine  churches  and  Stand- 
ish  and  I^incoln  parks. 

The  city  is  a  market  for  the  rich  farming 
country  surrounding  it.  It  is  an  important 
division  point  on  the  Chicago,  Burlington  & 
Quincy  Railroad,  a  road  employing  2,500  peo- 
ple in  its  shops  in  the  city  and  owning  a  pas- 
senger station  and  grounds  worth  $500,000. 
Among  the  industrial  enterprises  are  a  paving 
brick  plant  (producing  annually  100  million 
bricks),  stockyards  and  manufactories 
engineSf  farm  machinery  and  imple- 


ments, overalls,  mittens,  typewriters,  etc.  The 
city  has  important  wholesale  interests. 

A  group  of  pioneers  from  New  York  settled 
here  in  1836.  They  were  led  by  Rev.  George 
Washington  Gale,  a  Presbyterian  clergyman, 
who  was  desirous  of  organizing  a  school  for 
the  ministry  in  the  West,  a  purpose  realized 
in  the  founding  of  Knox  College.  Before  the 
War  of  Secession,  Galesburg  was  an  impor- 
tant station  of  the  "Underground  Railroad" 
(which  see).  It  was  granted  a  city  charter  in 
1857.  One  of  the  famous  Lincoln-Douglas 
debates  was  held  on  the  grounds  of  Knox 
College  in  1858.  fji.h. 

GALICIAy  galish'ia,  the  largest  of  the  Aus- 
trian crownlands,  or  provinces,  is  bounded  on 
the  north  and  east  by  Russia,  on  the  south  and 
southwest  by  Hungary,  on  the  southeast  by 
the  Austrian  province  of  Bukowina  and  on  the 
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west  by  Silesia.  It  occupies  the  northern 
slopes  of  the  Carpathian  Mountains,  covering 
an  area  of  about  30,300  square  miles.  Though 
the  agricultural  industry  is  not  fully  developed, 
Galicia  has  the  largest  area  planted  to  pota- 
toes in  all  Austria,  and  seventy-seven  per  cent 
of  the  people  engage  in  farming  for  a  living. 
Wheat,  rye,  barley,  oats  and  garden  vegetables 
are  raised  in  large  quantities,  the  supply  of 
cereals  being  more  than  is  needed  for  home 
consumption. 

Salt,  coal  and  petroleum  are  the  chief  min- 
eral products;  some  of  the  richest  petroleum 
fields  in  Europe  are  found  in  the  Carpathian 
range,  and  the  rock-salt  deposits  of  Wieliczka 
are  famous.  The  country  is  drained  by  the 
Vistula,  Dniester,  Pruth,  San,  Dunajec  and  Bug 
Rivers  and  is  noted  for  its  numerous  mineral 
springs.  The  climate  is  severe,  the  short  sum- 
mer being  intensely  hot  and  the  cold  of  winter 
bitter  and  penetrating.    Lemberg,  the  capital, 
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has  a  population  of  over  206,000;  the  next  city 
in  Bize  is  Cracow,  with  154/KK)  inhabitants. 

Galicia  was  a  part  of  Poland  (which  see)  ud* 
til  the  first  partition  of  the  country,  in  1772. 
It  became  a  permanent  poaaession  of  Austria 
at  the  close  of  the  Napoleonic  wara.  During 
the  War  of  the  Nations  (which  see)  it  was  the 
scene  of  terrible  fighting  between  the  Russian 
and  Austro-Cerman  armies.  Though  overrun 
by  the  Russians  and  held  by  them  until  the 
spring  of  1915,  the  crownland  was  reconquered 
by  the  opposing  forces  in  their  spectacular 
drive  toward  Warsaw.  One  of  the  outstand- 
ing features  of  this  campaign  was  the  assault 
on  the  fortified  town  of  Przemysl,  which  sur- 
rendered to  the  Russians  in  March,  1915,  and 
was  recaptured  by  the  Austro-German  armies 
the  toliowing  June.  Lember^  also  was  the 
center  of  desperate  fighting.  Population  of 
the  crownland,  1912,  estimated  at  8,160,780. 

GAL'ILEE,  from  the  Hebrew  word  gatil, 
meaning  a  circle,  was  at  the  beginning  of  the 
Christian  Era  the  most  northern  division  of 
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Palestine,  lying  between  the  River  Jordan  on 
the  east  and  the  Mediterranean  Sea  on  the 
west.  It  is  now  included  in  poverty-stricken, 
misgoverned  Turkish  Syria.  It  has  a  world- 
wide religious  interest,  which  it  will  never  lose, 
for  Nazareth,  Cana,  Nain  and  others  of  its 
cities  were  the  scenes  of  many  important 
events  during  Christ's  ministry  on  earth.    The 
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inhabitants  of  this  locality,  on  i 
their  ignorance,  peculiar  dialect,  and  rather  lax 
religious  sentiments,  were  scorned  by  the  an- 
cient Jews,  who,  in  derision,  referred  to  the 
Christians  as  "Galileans."  After  the  destruc- 
tion of  Jerusalem,  however,  the  formerly  de- 
spised region  harbored  many  Jewish  refugees, 
and  became  the  center  of  a  number  of  schools 
for  the  education  of  Rabbis. 

Sea  of  Galilee,  in  Biblical  history  also  called 
the  Lake  of  Gennesaret  and  the  Sea  op  Ti- 
berias, is  an  oval-shaped  body  of  water  in  the 
north  of  Palestine.  Through  it  flows  the  River 
Jordan.  No  other  sea  or  lake  in  all  history 
has  held  for  bo  many  hundreds  of  years  the 
reverent  attention  of  the  Christian  world,  for 
it  was  intimately  associated  with  the  lives  of 
Christ  and  His  disciples.  The  northern  part 
is  the  section  associated  with  events  in  the 
Master's  life,  such  as  the  walking  on  the 
water,  the  draft  of  hsbes.  the  stilling  of  the 
tempest,  and  many  other  demonstrations  of 
His  divinity. 

It  is  nineteen  miles  long  by  six  miles  broad, 
and  is  supposed  to  have  been  formed  by  vol- 
canic forces.  While  it  is  fed  by  many  warm 
and  salty  springs,  its  waters  are  clear,  cool  and 
refreshing.  Once  there  were  nine  flourishing 
cities  on  its  shores,  and  it  was  the  center  of 
an  extensive  fishing  industry,  but  its  vicinity 
is  barren  and  practically  deserted.  Only  two 
of  the  towns  which  flourished  in  Bible  times 
yet  survive—Magdala  and  Tiberias — but  thrae 
are  now  almost  in  ruins. 

GALILEO,  galile'o  (1564-1642),  an  Italian 
astronomer  and  mathematician,  one  of  the 
world's  original  thinkers,  whose  investigations 
and  discoveries  have  made  him  the  creator  of 
experimental  science.  He  was  the  first  to  see 
clearly  the  un- 
changeable rela- 
tion between 
cause  and  effect, 
and  his  service 
to  the  progress  of 
learning  is  mem- 
orable and  endur- 
ing. Galileo,  the 
name  which  he 
bears  by  virtue 
of  custom,  is  a 
shortened  form  of 

hi.  ™a   ..™,  ""-"^ 

Galileo  Gaulei,  which  be  did  not  like. 

He  was  bom  at  Pisa,  and  as  a  youth  began 
to  study  medicine  and  the  principles  of  A.'cvtc- 
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totle's  philosophy  in  the  university  of  that 
city.  Not  content  to  follow  the  beaten  path 
of  learning,  at  the  age  of  eighteen  he  made 
an  important  discovery  quite  outside  his  reg- 
ular course  of  study.  The  great  lamp  hanging 
from  the  roof  of  the  cathedral  at  Pisa  was  one 
day  accidentally  set  in  motion,  and  as  Galileo 
watched  it  swinging  to  and  fro  he  was  so  im- 
pressed by  the  regularity  of  its  movements 
that  he  conceived  the  idea  of  a  simple  pendu- 
lum used  for  the  measurement  of  time.  This 
discovery  he  turned  to  good  account  years 
later  in  the  construction  of  a  clock  for  astro- 
nomical purposes. 

About  the  same  time  he  abandoned  the 
study  of  medicine  for  that  of  mathematics,  a 
subject  which  opened  up  to  him  a  new  field 
of  research  that  gave  him  untold  delight. 
Though  for  lack  of  funds  he  was  obliged  to 
leave  the  university  in  1585,  he  continued  his 
mathematical  studies  in  private,  the  first  re- 
sults of  his  investigations  being  his  invention 
of  a  balance  for  weighing  substances  in  water. 
By  1589  his  achievements  had  won  him  such 
renown  that  he  was  appointed  professor  of 
mathematics  in  the  University  of  Pisa,  where 
he  remained  for  two  years.  During  this  period 
he  discovered  the  law  that  all  falling  bodies, 
regardless  of  their  weight,  travel  through  air 
with  the  same  rate  of  speed.  Galileo  proved 
the  truth  of  his  theory  by  dropping  balls  of 
different  weights  from  the  leaning  tower  of 
Pisa,  but  his  success  only  brought  him  into 
disfavor  with  the  followers  of  Aristotle,  whose 
faces  were  turned  toward  the  past,  and  he 
foimd  it  advisable  to  resign  his  professorship 
in  1591. 

The  following  year  he  accepted  an  invitation 
to  lecture  on  mathematics  in  the  University  of 
Padua,  and  there  he  remained  for  eighteen 
years.  His  sojourn  at  Padua  was  a  period  of 
triumph  and  prosperity,  and  students  from  all 
parts  of  Europe  came  in  vast  numbers  to  hear 
his  lectures.  He  was  then  at  the  height  of  his 
creative  powers.  In  1597  he  invented  the  sec- 
tor, a  form  of  compass  still  used  in  geometri- 
cal drawing,  and  about  the  same  time  he  con- 
structed the  first  thermometer.  Though  he 
was  not  the  actual  inventor  of  the  telescope, 
he  was  the  first  to  make  extended  and  prac- 
tical use  of  it,  and  when  in  1609  he  began  to 
sweep  the  starry  heavens  with  an  instrument 
of  his  own  making,  he  opened  up  a  wonderful 
era  in  modern  astronomy. 
^  He  discovered  that  the  moon  was  not  a 
^sphere  shining  by  its  own  light,  but 


that  its  surface  was  marked  by  valleys  and 
mountains  and  that  it  gave  out  only  the  light 
which  it  reflected.  Brushing  aside  the  fables 
and  superstitious  tales  concerning  the  nature 
of  the  Milky  Way,  he  declared  that  it  was  a 
great  field  of  myriad  individual  stars.  In  1610 
he  made  his  crowning  discovery  of  the  four 
satellites  of  Jupiter,  which  he  named  the  Med- 
icean  stars.  In  the  same  year  he  ob6er\'ed 
the  peculiar  form  of  Saturn,  the  rings  of  which 
were  recognized  several  years  later.  He  also 
detected  the  movable  spots  on  the  sun,  infer- 
ring from  their  regular  advance  from  east  to 
west  the  rotation  on  its  axis  and  the  inclination 
of  that  axis  to  the  plane  of  the  ecliptic. 

In  1610  Galileo  was  invited  by  his  friend 
and  patron,  the  Grand  Duke  of  Tuscany,  to 
establish  himself  at  Florence  as  his  official 
mathematician  and  philosopher,  and  soon  after 
he  made  observations  of  the  phases  of  Mer- 
cury, Venus  and  Mars.  The  following  year 
he  visited  Rome,  where  he  was  received  with 
high  honors,  but  he  was  then  just  entering 
upon  a  period  of  discord  and  disappointment. 
His  publication  of  a  treatise  on  the  sun's  spots, 
in  which  he  openly  stated  his  belief  in  the  the- 
ory of  Copernicus  (see  Copernicus,  Nicholas) 
that  the  earth  moves  around  the  sun,  brought 
him  into  trouble  with  the  Church  authorities, 
and  in  1632  the  appearance  of  his  great  mas- 
terpiece, A  Dialogue  Concerning  the  Two 
Great  Systems  of  the  World,  caused  him  to  be 
summoned  before  the  Holy  Office  (see  Inqui- 
sition). 

After  a  long  trial  he  was  oraered  to  renounce 
his  scientific  theory  and  was  sentenced  to  an 
indefim'te  term  of  imprisonment.  The  sentence 
was  not  strictly  enforced,  however,  as  he  was 
given  permission  to  reside  first  at  Siena,  and 
later  at  Florence,  where  he  died.  His  interest 
in  his  labors  continued  to  the  end,  even  when, 
stricken  with  blindness,  he  could  no  longer 
look  upon  the  wonders  of  the  earth  and  sky. 
He  was  buried  in  the  Cathedral  of  Santa  Croce, 
at  Florence,  where  a  great  monufaient  has  been 
erected  in  commemoration  of  his  imperishable 
services  to  the  cause  of  learning. 

Related  Snbjeet*.  The  name  of  Galileo  Is 
forever  associated  with  the  following,  and  the 
reader  is  referred  to  the  descriptive  articles : 

Falling  Bodies  Pendulum 

Gravity,  Speciflc  Telescope 

GALL,  gaM,  FhANz  Joseph  (1758-1828),  the 
founder  of  the  S3rstem  of  phrenology,  was 
bom  at  Tiefenbrunn,  Baden,  Germany.  He 
studied    and    practiced    medicine    in    Vieniuu 
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Having  mcide  an  exhaustive  study  of  the 
structure  and  functions  of  the  brain,  be  be- 
came convinced  that  each  of  the  various  fac- 
ulties of  the  roind  bad  a  special  seat  in  the 
brain,  and  that  the  shapes  of  men's  heads  de- 
termined their  mental  and  moral  character- 
istics (see  Phrenolooy).  In  1796  he  began  a 
series  of  lectures  at  Vienna,  but  the  ideas  he 
advanced  were  so  contrary  to  accepted  theo- 
ries concerning  the  mind  that  the  Austrian 
government  forbade  his  continuing  his  lectures 
in  1802.  In  1807  Professor  Gall  went  to  Paris 
with  his  pupil  and  associate,  Dr.  Spunheim. 
There  he  gained  a  successful  practice  and  was 
also  active  in  circulating  his  theories.  Gall's 
i^stem  of  phrenoli^y  at  one  time  had  wide 
acceptance,  but  modem  research  has  shown 
that  it  is  physiologically  unsound. 

GAL'LATIK,  Ai^ert  (1761-1849),  an  Amer- 
ican financier,  statesman  and  ethnologist,  was 
bora  in  Geneva,  Switserland.  He  was  gradu- 
ated at  Geneva  Academy  in  1779  and  a  year 
later  came  to  America  and  was  for  a  time 
teacher  of  French  in  Harvard  College.  In  1786 
he  removed  to  Fayette  County,  Pa.,  became  a 
member  of  the  state  legislature,  where  he  waa 
active  in  opposition  to  the  Federal  excise  law 
(see  Whisky  iNsusRGcnoN),  and  was  elected 
to  the  United  States  Senate  in  1793.  How- 
ever, he  was  declared  ineligible  to  hold  the 
latter  office,  it  having  been  less  than  nine 
years  since  he  became  a  naturalised  citiien. 
He  served  in  the  House  of  Representatives 
from  1785  to  1801  and  from  that  time  until 
1813  was  Secretary  of  the  Treasury,  becoming 
such  an  eminent  financier  that  a  marked  re- 
duction was  made  in  the  national   debt. 

In  negotiations  which  concluded  with  the 
Treaty  of  Ghent  he  rendered  important  service 
and  was  rewarded  by  appointment  as  minis- 
ter to  France,  whicb  post  he  held  from  1816 
to  1823.  In  1826  he  was  sent  to  London  as 
minister  and  on  his  retura  settled  in  New  York 
and  became  interested  in  the  problems  of 
finance  and  education,  and  also  took  an  active 
part  in  the  founding  of  the  University  of  New 
York.  He  was  the  first  president  of  the 
Ethnological  Society  of  America,  which  was 
founded  through  his  efforts  in  1842.  He  wrote 
several  valuable  essays  on  various  phases  of 
this  subject.  His  published  works  include 
Notes  on  the  Semi-Civilized  Natioru  oj  Mea>- 
ieo,  Yucatan  and  Central  America  and  The 
Indian  Tribes  Bast  oj  the  Rocky  MourUaint. 

GALL  BLADDBK,  a  small,  pear-shaped 
pouch  on  the  under  side  of  the  liver,  in  which 
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bile  is  stored.  It  is  about  four  inches  liHig 
and  two  inches  in  diameter,  and  can  hold 
about  an  ounce  and  a  half  of  fluid.  The  sl«m, 
or  neck,  of  the  gall  bladder  connects  with  a 
tube  (the  cystic  dvct)  which  enters  the  hepatic 
duct,  the  two  combining  to  form  the  common 
bile  duct.  When  digestion  takes  place  bile 
flows  from  the  liver  through  the  hepatic  duct 
into  the  common  duct  and  empties  into  the 
duodenum,  the  first  division  of  the  small  in- 
testine; during  the  interval  between  meals 
this  fiuid  passes  into  the  common  bile  duct, 
but  is  kept  out  of  the  intestine  by  a  small 
muscle  which  guards  the  opening  into  the  duo- 
denum. It  therefore  flows  backward  into  the 
cystic  duct  and  from  that  tube  into  the  gall 
bladder,  where  it  remains  until  needed.  If 
the  bladder  becomes  inflamed  by  disease  gems, 
small  hard  masses  form  inside  of  it.  These 
are  the  gall  etonea  that  cause  such  severe  at- 
tacks of  pain  when  they  pass  through  the  bile 
duct  into  the  intestine;  in  many  cases  they 
have  to  be  removed  by  a  surgical  operation. 
See  Liver;  Biix. 

GALLEY,  the  ancient  ship  of  the  Mediter- 
ranean merchantmen,  was  a  long,  single  or 
half-decked  vessel  with  low  free-board,  pro- 
pelled principally  by  oaft  but  also  having 
masts  for  sails.    The  term  is  generally  descrip- 
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tive  of  the  later  Roman  and  Grecian  war- 
vessels  of  various  types,  the  motive  power  of 
which  was  the  oar,  but  it  more  particularly 
applies  to  the  war  craft  of  the  Middle  Ages, 
which  survived  in  the  Mediterranean  navies 
after  the  adoption  elsewhere  of  latter  ships  of 
war  propelled  entirely  by  sails.  Ancient  Greek 
vases  show  many  illustrations  of  the  bireme, 
or  galley  with  two  rows  of  oars,  whose  inven- 
tion marked  an  important  advance  in  naval 
construction,  but  it  was  the  trireme,  or  galley 
with  three  rows  of  oars,  which  was  the  chief 
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[lip  of  Greece  during  its  period  of  glory, 
jmber  of  obtb  varied,  some  vessels  car- 
wenty-five  oa  either  side,  and  others  as 
as  thirty-two,  each  being  worked  by 
men,  origiaally  by  slaves  or  prisoners 
Uld  later  by  condemned  criminals.  The 
!at  naval  battle  in  which  galleys  figured 
it  of  Lepanto,  in  1571. 
'LIHnLE,  a  family  of  wat«r  birds  with 
similar  to  those  of  ducks,  coots  and 
American  species  are  commonly  called 
^ns,  the  family  name  originating  from 
tin  word  for  hen.    European  species  are 
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re  timid  and  during  the  daytime  remain 
ed  in  tangles  of  reeds  and  grasses  of 
nd  meadow-brooks,  but  at  twilight  they 
(  seen  running  gracefully  over  lily-pads, 
ing  for  their  food   of  snails  or  water 

s  are  two  American  species  of  gallinule. 
irph  gallinule.  olive-green  above,  with 
id  lower  parts  a  beautiful  purplish  blue, 
■r  seen  north  of  Texas,  Tennessee  and 

Carolina,  but  breeds  and  winters  south- 
oto  South  America.  The  Florida  gal- 
seen  from  Ontario  to  Brazil,  is  brown- 
e    above    and    greenish -black    beneath, 

red  bill.  It  lays  its  eight  to  eleven 
hich  arc  buFF,  spotted  with  brown,  in  a 

dry  grass  and  weeds.  See  Rail. 
[.IPOLI,  galleep'olee,  a  long,  narrow 
ountainous  peninsula,  also  a  town  of 
nc  name,  in  the  Turkish  province  of 
aple.  The  peninsula  separates  the  Dar- 
9  from  the  Gulf  of  Saros,  and  during 
,r  of  the  Nations,  in  1915,  was  the  scene 
ific   struggles   between  the   Turks  apd 
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Franco-British  troops,  in  which  the  latter 
sought    the    capture    of   Constantinople.    The 

town  is  at  the  northeastern  extremity  of  the 
Dardanelles,  128  miles  from  Constantinople 
and  ninety  miles  from  Adrianople.  It  is  not 
of  any  great  commercial  importance,  and  al- 
though once  fortified  and  a  center  of  industry, 
it  is  now  dirty,  dilapidated  and  neglected.  It 
has  two  harbors,  one  of  which  has  long  been 
used  as  a  station  by  the  Turkish  Beet. 

The  peninsula  is  extremely  fertile,  and  com, 
oil  and  wine  are  produced.  The  wine  iadustty 
is  carried  on  under  difficulties,  the  Turkish 
government  having  imposed  a  tax  of  fifty-five 
per  cent  on  all  exports  of  wine,  which  led  to 
the  abandonment  of  many  flourishing  vine- 
yards. During  the  Crimean  War  in  1854  allied 
armies  of  France  and  England  landed  on  the 
peninsula  of  Gatlipoli  as  protectors  of  the 
same  Turkish  power  which  in  1914  they  deter- 
mined to  drive  out  of  Europe.  For  map,  see 
Dardanelles.    See,  also.  War  of  the  Nations. 

GALLIDH ,  gal'ium,  a  chemical  element, 
discovered  by  spectrum  analysis  in  1875  by  the 
French  chemist  Lecoq  de  Boi^audtsn  in  the 
line  ore  found  at  Pieirefitte,  in  the  Pyrenees 
Mountains.  It  is  named  after  GaUia,  the  an- 
cient name  of  France.  Gallium  is  a  rare  metal, 
of  grayish-white  color,  fairly  hard,  that  may 
be  hammered  into  thin  plates  which  can  be 
bent  several  times  without  breaking.  It  melts 
by  the  mere  warmth  of  the  hand  into  a  sil- 
very white  liquid,  its  melting  point  being  86°  F, 
Its  general  properties  are  similar  to  those  of 
aluminum.  Gallium  combines  with  oxygen  to 
form  oxides,  and  with  chlorine  to  form  sev- 
eral kinds  of  chlorides.  Its  chemical  symbol 
is  Ga.    See  Chemistry. 

GALLON,  gal'un,  a  liquid  measure  witit  a 
capacity  of  231  cubic  inches.  It  is  divided  into 
four  liquid  quarts,  each  quart  beii^g  equal  to 
two  pints  and  each  pint  equivalent  to  four 
gills.  The  gallon  is  standardised  in  the  United 
States,  Canada  and  England.  Any  cylindri- 
cal body  six  inches  in  height  and  seven  inches 
in  diameter  will  contain  exactly  one  gallon. 
In  England  an  imperiai  gallon  is  also  used; 
this  measure  has  a  capacity  of  277.420  cubic 
inches.    See  Weiobts  and  MsABimEB. 

GALLS,  gawU,  unnatural  growths  on  roots, 
steins,  buds,  leaves  or  flowers,  plants  or  trees, 
produced  by  the  presence  of  larvae  (young) 
of  insects,  or  in  rarer  instances  by  fungi,  slime 
molds,  algae,  bacteria  or  worms.  They  vary 
in  size  from  the  merest  swellings  to  friiitlike 
growths    several    inches    in    diameter.     Some 
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VARIOUS  tORMij  OF  OALLS  AND  A  GALL  FLY 
euLIh  tin  ip»t  i>r  fji   forn  n.  whiin  oak     (c)  BteiD  of  goldenrod.  allowing  spherical 
ilndle-shaped  gall  made  by  the  caterpillar  ol  a 
rose  salL 
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contain  but  one  larva,  others  have  several — 
in  some  cases  a  dozen— larvae.  Id  appearance 
there  is  great  varietj',  from  those  which  are 
smooth  and  shining  to  rough  and  hairy  vari- 
eties; from  trurapet-shaped,  rosette  or  starlike 
forms  to  ball  or  kidney  shapes.  Birds,  squir- 
rels and  insects  tear  open  these  strange  little 
homes  to  feed  upon  the  lan'ae  within,  and  to 
protect  them  from  their  ruthless  enemies  Na- 
ture has  provided  various  interesting  devices. 
Some  secrete  juices  to  trap  intruding  insects, 
others  are  protected  by  color,  and  still  others 
are  bitter  with   tannin. 

Many  gall- producing  insects  are  extremely 
injurious  to  vegetation,  aa  the  Hessian  fly, 
which  costs  the  United  States  and  Canada  mil- 
lions of  dollars  worth  of  wheat  crops  each 
year;  or  the  destnictive  grape-vine  phylloxera, 
or  the  clover-seed  midge.  The  small,  dark, 
foiir-wioged  gall-fly.  however,  is  of  some  value, 
as  it  deposits  its  eggs  in  the  leaves  and  twigs 
of  various  plants  and  trees,  and  when  these 
are  deposited  in  oaks  the  familiar  and  valu- 
able spongy  white,  green  or  blue  oak  apples 
iippear.  From  them  ore  obtained  tannin  for 
leather  tanning;  they  are  also  made  into  ink 
and  dyes  and  are  frequently  used  in  medi- 
cmc.  The  galls  of  commerce  arc  gathered 
chiefly  by  peasants  in  Aleppo,  Italy,  formerly 
the  center  of  that  trade,  and  in  Persia,  Cyprus, 
Asia  Minor  and  Syria.  Although  oak  apples 
are  abundant  throughout  America,  the  gather- 
ing would  be  too  costly.  The  pioneers  used 
them  for  ink  and  dyeing,  and  some  of  the  old- 
est American  documents  show  the  bright,  prac- 
tically permanent  ink  of  oak  galls. 

RclBtvd  SnbJcdB.  The  reader  1b  referred  to 
the  loUowlng  articles  In  these  volumes: 


Bacteria   and  Phylloxera 

Bacteriology  Stlme  Molds 

GALS'WOHTHY,  John  <1867-  ),  one  of 
the  foremost  of  twentieth  century  English 
novelists  and  dramatists,  noted  for  his  keen 
studies  of  social  problems.  Galsworthy  is  usu- 
ally regarded  as  a  writer  with  a  purpose;  nearly 
all  the  work  of 
his  mature  years 
deals  with  some 
evil  or  injustice 
against  which  he 
protests.  Thus 
his  play  Justice 
is  a  bitter  protest 
against  the  prac- 
placing 


tary  confinement. 
Aside  from  its 
success  as  a  play  JOHN  GALSWORTHY 
it  achieved  the  desired  effect  in  that  it  called 
public  attention  to  the  horrible  results  of  soli- 
tary confinement  and  actually  induced  the 
British  government  to  abolish  this  form  of 
punishment.  Galsworthy's  efiforta  to  secure  re- 
forms, however,  do  not  mean  that  he  has  sac- 
rificed artistic  workmanship  to  propaganda ) 
his  novels  and  plays,  on  the  contrary,  are  artis- 
tically successful,  and  it  is  likely  that  his  work 
would  not  be  so  successful  in  securing  reform 
if  it  were   not  also  literature   of   permanent 

It  is  as  a  dramatist  that  Galsworthy  is  per- 
haps beet  known,  although  his  first  piece  of 
writing  was  a  novel,  Jocelyn,  published  in  1898. 
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ViUa  Rubein  and  A  Man  of  Devon,  hia  next 
novels,  like  Joeelyn,  received  little  notice  from 
the  public,  but  after  1904  hia  talent  was  rec- 
ogniied.  In  that  year  appeared  The  IiUmd 
Phariteu,  a  study  of  English  life.  In  rapid 
succession  thereafter  he  wrote  A  Man  of  Prop- 
erty, satirifing  the  ways  of  the  great  capital- 
ists, The  Country  House,  which  deals  with  the 
life  of  the  landed  gentry,  and  FTatemity,  which 
is  largely  a  study  of  class  feeling.  His  later 
books  include  The  Patriaan*,  the  Inn  o}  Tran- 
quillilj/  and  The  Dark  Flower,  a  morbid  love- 
stoiy. 

His  plays,  nearly  all  of  which  have  be«n  pro- 
duced, include  Joy,  Strije,  The  Silver  Box, 
The  Pigeon,  The  Eldest  Son,  The  FunUive, 
The  Mob,  and  The  Little  Dream,  the  last- 
named  a  poetic,  fantastic  little  story  which  is 
very  different  from  most  of  his  tragic  plays. 

GALT,  Sis  Alexander  Tilloch  (1817--1893}, 
a  Canadian  financier  and  statesman,  who  was 
responsible  for  the  introduction  of  the  decimal 
system  of  currency  into  Canada.  He  was 
bom  in  London,  England,  but  when  he  was 
eighteen  years  of 
age  he  waj 
to  Canada  : 
employ  of  the 
Canada  Land 
Company,  of 
which  his  father 
was  superintend- 
ent. He  remained 
in  the  service  of" 
the  company  for 
twenty  years,  and 
during  the  last 
twelve  yeara 
the  period  was  iU  chief  commissioner.  He 
was  at  one  time  also  interested  In  the  pro- 
motion of  railways  and  was  a  partner  in  the 
firm  which  constructed  the  Grand  Trunk  Rail- 
way from  Toronto  westward  to  Samia. 

Gait  entered  political  life  in  1849  as  a  mem- 
ber of  the  Canada  assembly.  Though  a  Lib- 
eral, he  opposed  the  RebeUton  Losses  Bill,  the 
chief  measure  of  his  party.  He  retired  from 
the  assembly  before  the  end  of  the  year,  but 
reentered  it  in  IS53,  and  for  twenty  years 
thereafter  was  the  leading  spokesman  for  the 
English  Protestants  of  Quebec.  A  man  of  inde- 
pendent views,  he  was  never  willing  to  give 
his  unqualified  adherence  to  either  political 
party,  and  for  that  reason  never  had  a  large 
following.  Yet  so  great  was  his  reputation  that 
in  1858  he  was  called  on  to  form  a  ministry, 
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a  ta^  which  he  declined.  From  1S58  to  1802 
and  again  from  18H  to  18fl6,  as  inspector-gen- 
eral of  finance,  he  did  much  to  reduce  the 
chaotic  finances  of  Canada  to  order.  In  ISSfl 
he  secured  the  passage  of  a  tariff  act  which 
was  the  beginning  of  a  system  of  protection  for 
Canadian  manufactures,  and  in  1866  the  deci- 
mal style  of  currency  was  adopted  through  his 

Gait  was  one  of  the  men  whose  influence 
led  to  the  coalition  ministry  of  1864-1887  and 
eventually  to  Confederation.  He  became  Min- 
ister of  Finance  in  the  first  Dominion  Ministry, 
formed  by  Sir  John  A.  Macdonald,  but 
resigned  after  a  few  months.  In  1877  he 
rendered  brilliant  service  as  Canadian  repre- 
sentative on  the  Anglo-American  Fisheries 
Commission  which  met  at  Halifax.  He  was 
the  first  High  ComnuBsioner  to  Great  Britain, 
from  1880  to  1883,  being  succeeded  by  Sir 
Charles  Tupper.  The  last  ten  years  of  his 
life  were  spent  in  retirement.  g.hx. 

GALT,  a  town  in  Waterloo  County,  Ontario, 
in  the  southwestern  part  of  the  province,  situ- 
ated on  both  banks  of  the  Grand  River,  about 
fifty-five  miles  from  its  entrance  into  Lake 
Erie.  Hamilton  is  twenty-five  miles  southeast 
and  Toronto  is  fifty-aeven  miles  northeast. 
Railway  transportation  is  provided  by  the 
Grrtnd  Trunk,  the  Canadian  Pacific  and  the 
Lake  Erie  &  Northern  railroads,  and  electric 
lines  connect  with  Kitchener,  Paris,  Waterioo 
and  Brantford,  The  first  settlement  was  made 
in  1816,  but  the  city  was  not  incorporated  until 
1D15;  it  was  named  in  honor  of  John  Gait,  a 
Scotch  author,  father  of  Sir  A.  T.  Gait.  The 
population  is  chiefly  Scotch,  with  a  small  mix- 
ture of  English,  Dutch  and  Germans;  in  1911 
it  was  10,209;  in  1916,  estimated,  11,000. 

The  immediate  surroundings  of  the  city  are 
well-wooded,  and  with  the  river,  which  is  here 
spanned  by  the  several  bridges,  present  some 
picturesque  scenery.  Of  the  city's  recreation 
grounds,  Victoria  Park  is  the  largest  and  most 
attractive.  Stone  is  largely  used  in  the  con- 
struction of  the  buildings,  the  most  note- 
worthy being  the  poet  office  and  custom  house, 
the  city  hall,  the  public  library  and  aeveisl 
churches.  Gait  is  located  in  a  rich  agricultural 
district,  which  also  produces  a  good  supply  of 
lumber,  limestone  and  sand.  Manufacturee  are 
represented  chiefly  by  iron  and  brass  foundries, 
shoe  factories  and  sawmills.  j.ucc. 

GALTOK ,  gavd'ton,  Sia  Franob  (1822-1911), 
an  English  scientist  and  author  who  is  chiefly 
noted  for  his  important  reseuxhes  in  heredity. 
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bioI(%y  and  anthropology.  He  waa  educ&ted 
at  Binnii^am  and  Trinity  College,  Cam- 
bridge. After  apending  about  tno  yeara  in  the 
Sudan,  studying  native  types,  he  started  on  a 
journey  of  exploration  through  Damaraland 
and  the  Ovampo  countiy  in  Southwest  Africa. 
Hia  published  account  of  his  travels  brought 
him  the  gold  medal  of  the  Royal  Geographical 
Society.  Becoming  interested  in  meteorology, 
Galton  suggested  many  important  theories  and 
published  extensive  weather  charts  and  articles 

On  the  subject  of  heredity  he  held  advanced 
views  and  boldly  advocated  the  checking  of 
the  birth  rate  of  the  unfit  by  suitable  selec- 
tion of  parents.  He  was  the  first  to  use  the 
term  eugenics,  which  has  since  been  universally 
adopted.  Galton  was  singularly  versatile, 
.quick,  yet  thorough,  and  an  enthusiastic  worker. 
Hia  notable  publications  are  Heredilary  Genius 
— Its  Laws  and  Consequences;  Inquiries  into 
Human  Faculty  and  its  Development  and 
Natural  Inheritance.  Honorary  degrees  were 
bestowed  on  biro  by  Oxford  and  Cambridge 
uoiveisities,  and  in  1909  he  received  knight- 
hood.    See    Anthropoloot  ;    Hebedity;    Eu- 

GALVAKI,  gahlvah'ne,  Luici  (I737-I798), 
an  Italian  physiologist  and  anatomist,  the  dis- 
coverer of  galvanism,  so  named  in  hia  honor. 
He  was  born  at  Bologna,  studied  medicine 
there,  and  in  1762  began  to  practice.  In  1765 
he  became  lecturer  on  anatomy  at  the  Univer- 
sity of  Bologna,  which  position  he  held  until 
the  year  before  his  death,  when  he  was 
deprived  of  hia  professorship  because  of  his 
refusal  to  take  the  oath  of  allegiance  to  the 
Cisalpine  Republic.  Just  before  bis  death  he 
was  reinstated. 

His  celebrated  discoveries  relative  to  the 
effect  of  electricity  upon  animal  muscles  began 
with  the  observation  of  the  accidental  contact 
of  the  dissected  legs  of  a  frog  with  a  scalpel 
which  was  itself  in  contact  with  an  electric 
machine.  The  results  of  his  experiments  were 
published  in  1791 .  See  Euxrnuc  fiATTQT ; 
Galvanism. 

GALVAN'IC  BATIEBY,  the  old  name  for 
electric  battery.  It  was  formerly  supposed  that 
the  electric  current  produced  by  chemical  action 
was  different  from  that  produced  by  friction, 
and  the  name  gaii/anic  was  given  to  electric 
batteries  in  honor  of  Luigi  Galvani  (which  see) , 
the  discoverer  of  the  fact  that  an  electric  cur- 
rent could  be  produced  by  chemical  action. 
When  it  was  leaned  that  the  current  generated 
149 
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by  a  battery  was  of  the  same  nature  aa  that 
generated  by  friction,  the  term  was  discarded. 
See  EwCTRic  Batteht;  Galvanism. 

GAL'TANISH,  a  term  formerly  applied  to 
an  electric  current  and  its  effects  when  the  cur- 
rent is  produced  by  an  electric  battery.  Orig- 
tnally  the  term  was  used  to  distinguish  elec- 
tricity produced  by  an  electric  battery  from 
that  produced  by  an  electrical  machine,  but 
after  it  was  discovered  that  the  electricity  of 
an  electric  battery  and  that  of  an  electrical 
machine  are  one  and  the  same,  galvanism  fell 
into  disuse.  The  name  is  derived  from  that  of 
an  Italian  scientist,  Luigi  Galvani  (which  see). 
See  ELBcnuaTY ;  Eizcmic  Batteht. 

GAL'VANIZED  IBON,  a  name  commonly 
applied  to  thin  sheets  of  iron  that  have  been 
coated  with  line  as  a  protection  against  rust. 
Tlie  process  is  not  in  any  way  galvanic,  but 
consists  of  first  cleaning  the  iron  in  a  warm 
solution  of  sulphuric  or  hydrochloric  acid,  and 
then  immersing  it  in  a  bath  of  molten  sine 
and  sal  ammoniac.  As  the  zinc  cools  it 
deposits  crystals  on  the  surface  of  the  iron, 
giving  it  a  mottled  appearance.  Galvaniied 
iron  is  extensively  used  in  corrugated  and  plain 
sheets  for  cisterns,  roofs  and  many  buildings. 
In  parts  of  South  Africa  it  is  in  such  general 
use  for  dwcllinga  that  whole  villages  and  towns 
are  composed  of  houses  made  of  this  material, 
lined  with  match  boarding.  In  Western  Can- 
ada it  is  used  for  roofing,  but  it  is  unsuitable 
there  for  any  other  part  of  houses,  as  it  affords 
little  protection  against  cold.  Ship's  bolts, 
nails,  screws,  wire  netting,  fencing  and  tele- 
graph wires  are  among  the  articles  usually 
galvanised.  During  the  South  African  War 
large  cylinders  of  galvanised  iron  filled  with 
earth  and  stone 
were  extensively 
used  for  block- 
houses and  minor 
fortifications. 

GALTAHOM'- 
ETEB,  a  deli- 
cately-adjusted 
instrument  used 
to    detect 

strength  of  an  ^ 

electric  current 

It   consists   of  j 

coil   of  insulated 

wire    Burrounding 

a  magnetic  needle,  hung  so  that  it  is  made  to 

move  by  the  slightest  electric   curreni  seat 
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through  the  coil.  Movement  occurs  over  the 
face  of  a  dial  marked  off  in  degrees,  the 
strength  of  the  current  being  indicated  by  the 
distance  over  which  the  needle  passes.  In  the 
galvanometer  invented  by  Lord  Kelvin  a  ray 
of  light  is  reflected  upon  a  screen  from  a  mirror 
attached  to  the  needle.  The  slightest  move- 
ment of  the  needle  is  indicated  by  a  movement 
of  the  light  ray.  Currents  so  weak  that  they 
would  not  be  noticed  even  if  passed  through 
the  human  body  can  in  this  way  be  detected 
and  accurately  measured. 

GAL'VESTON,  Tex.,  is  the  greatest  cotton 
port  in  the  world,  and  it  ranks  next  to  New 
York  and  New  Orleans  among  the  cities  of  the 
United  States  in  the  value  of  exports  and  im- 
ports. It  is  the  county  seat  of  Galveston 
County,  and  is  situated  on  the  east  end  of  Gal- 
veston Island  at  the  mouth  of  Galveston  Bay, 
an  inlet  of  the  Gulf  of  Mexico,  fifty-three  miles 
southeast  of  Houston  and  300  miles  (direct) 
southwest  of  New  Orleans.  Railway  facilities 
are  provided  by  the  Gulf,  Colorado  &  Santa 
Fe;  the  International  &  Great  Northern;  the 
Missouri,  Kansas  &  Texas;  the  Galveston, 
Houston  &  Henderson,  and  the  Galveston, 
Houston  &  San  Antonio  railroads;  the  city 
also  has  the  Galveston-Houston  electric  rail- 
way. Besides  steamer  lines  which  have  regular 
sailings  to  New  York,  there  are  regular  commu- 
nications with  European,  Asiatic  and  North 
and  South  American  ports.  The  city  is  con- 
nected with  the  Texas  mainland  at  Virginia 
Point  by  a  reenforced  concrete  causeway  two 
miles  long,  which  spans  Galveston  Bay.  Pas- 
sage is  afforded  ocean  steamers  by  a  lift  bridge, 
the  largest  of  its  kind  in  the  world.  All  nation- 
alities are  represented  in  its  population,  which 
increased  from  36,981  in  1910  to  41363  in  1916; 
the  latter  is  an  estimate  based  on  the  increase 
from  1890  to  1900.  The  area,  which  includes 
Pelican  Island,  is  nearly  fifteen  square  miles. 

Boulevards  and  Buildings.  The  residential 
part  of  Galveston  suggests  a  typical  Southern 
city,  with  its  stately  mansions,  many  of  them 
white,  luxuriant  gardens,  and  streets  lined  with 
palms,  oaks,  oleanders,  magnolias  and  jasmine. 
Menard  Park,  Sidney  Sherman  Park  and  Cen- 
tral Park  add  to  the  general  beauty  of  the 
city.  Between  the  sea-wall  and  the  sea  extends 
the  beach,  thirty  miles  long  and  considered  the 
finest  in  the  world,  the  bathing,  fishing  and 
boating  facilities  being  unsurpassed.  This 
beach  is  also  an  automobile  course. 

Galveston  is  a  popular  health  resort  in  the 
'^t;  attracting  great  numbers  of  visitors 
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annually.  It  has  many  notable  buildings, 
among  which  are  the  old  post  office,  which  has 
been  remodeled;  the  new  Federal  building;  the 
Federal  Quarantine  Station;  the  Rosenberg 
Library,  costing  $250,000  and  having  an  endow- 
ment of  $400,000;  the  city  hall  with  its  beau- 
tiful park;  John  Sealy  Hospital,  which  oper- 
ates in  connection  with  the  state  medical  col- 
lege; American  National  Insurance  building; 
and  the  Hotel  Galvez,  built  in  1912  at  a  cost 
of  $1,000,000,  raised  by  public  subscription. 
The  last-named,  with  the  eleven  other  hotels, 
is  equipped  to  uphold  Galveston's  reputation 
for  Southern  hospitality,  many  thousands  of 
visitors  being  easily  accommodated  over  night. 
There  are  some  fine  bank  and  business  build- 
ings and  homes  for  orphans  and  homeless 
women. 

Educational  Institntions  and  Churches.  Be-, 
sides  its  public  school  system,  including  two 
high  schools,  the  city  has  the  state  medical 
college,  a  department  of  the  University  of 
Texas,  Saint  Mary's  University,  Ursuline  Con- 
vent, a  Jesuit  college,  a  Dominican  convent. 
Sacred  Heart  Acat!emy,  twelve  sectarian 
schools  and  business  schoob.  There  are  thirty- 
one  churches  for  white  and  twelve  for  colored 
people. 

Commerce  and  Industry.  Galveston  is  the 
leading  commercial  city  of  Texas.  Its  wharf 
and  terminal  facilities  have  few  equals  in  the 
United  States,  being  exceeded  only  in  size.  The 
harbor  has  been  improved  at  a  cost  to  the 
United  States  government  of  $15,000,000;  the 
granite  jetties  twelve  miles  long  alone  cost 
$8,000,000.  Cotton  ranks  first  among  the  ex- 
ports, which  also  include  wool,  hides,  grain, 
flour,  oil-cake,  oil-meal,  fish-oil,  lumber,  pro- 
visions and  fruit.  The  most  important  indus- 
trial enterprises  are  the  Galveston  Wharf 
Company,  the  cotton  compress  and  concen- 
trating plants  and  flour,  bagging  and  rope 
mills.  There  are  four  export  grain  elevators, 
and  several  large  wholesale  houses. 

History.  In  1836  Colonel  Michael  B.  Menard 
•  organized  the  Galveston  City  Company  and 
purchased  the  site  of  modem  Galveston  from 
the  Republic  of  Texas.  The  city  was  incor- 
porated in  1839  and  named  in  honor  of  Count 
Bernardo  de  Galvez,  Spanish  viceroy  of 
Mexico.  During  the  War  of  Secession  it  was 
captured  by  the  Federal  troops  and  retaken  in 
1863  by  the  Confederates,  who  held  it  until 
the  close  of  the  war.  For  many  years  to  come 
the  inhabitants  will  remember  September  8, 
1900,  when  the  city  was  visited  by  the  most 


appalling  dieaater  from  natural  causes  in  the 
history  of  the  North- American  continent.  The 
city  was  flooded  to  a  depth  of  from  four  to 
sixteen  feet  by  a  West  Indian  hurricane,  which 
caused  a  loss  of  8,000  lives  and  a  destruction 
of  property  amounting  to  920,000,000. 

To  prevent  another  such  catastrophe,  three 
tremendous  engineering  feats  have  been  accom- 
plished—the erection  of  the  sea-wall,  the 
raising  of  the  city  grade  and  the  building  of 
a  causeway.  The  sea-wall  is  a  concrete  Eteel- 
reenforced  battlement  17,503  feet  long,  sixteen 


PATH  OF  THE  HURRICANE 
Tlie    flgurea    Indicate   days   of  the    month   and 
show    the    rale    of    speed    of    the    wind,    which 
reached  Its  greatest  velocity  at  Galveston. 

feet  wide  at  the  base  and  seventeen  feet  high. 
In  raising  the  grade  the  city  was  lifted  to  a 
height  of  nineteen  feet  above  its  former  level, 
two  feet  higher  than  the  sea-wall,  and  during 
the  operations,  the  city  may  be  said  to  have 
walked  on  stilts,  as  houses,  walks  and  cat 
lines  were  propped  up  nhile  thousands  of  cubic 
yards  of  sand  were  deposited  from  the  Gulf 
of  Mexico.  To  bring  order  ovit  of  chaos,  sev- 
eral citisens  at  that  time  formed  a  new  plan 
of  government,  and  in  1901  Galveston  pre- 
sented to  the  world  what  is  now  known  as  the 
commission  form  of  government,  which  has 
been  adopted  widely  throughout  the  United 
States,  Canada  and  Europe.  ii.H.M. 

GAHA,  gah'mah,  Vasco  da  (1460?-1524).  a 
Portuguese  navigator,  the  first  to  sail  around  the 
Cape  of  Good  Hope,  and  the  discoverer  of  the 
sea  route  to  Indiai,  He  was  descended  from  a 
noble  family  and  at  an  early  age  became 
known  as  a  fearless  mariner.  He  was  selected 
by  the  king  of  Portugal  to  command  an  e\pe- 
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dition  to  find  the  way  to  India.  He  sailed 
July  8,  1407  and  after  visiting  Calicut,  returned 
io  Portugal  with  reports  of  the  boundless 
wealth  of  India.  The  king  richly  rewarded 
him  with  rank  of  nobility,  a  pension  and  great 
commercial  privileges.  He  was  named  Admiral 
of  the  Indies  and  made  a  second  successful 
voyage.  In  1524  he  was  appointed  viceroy  of 
India  and  was  sent  out  to  remedy  the  ill  effects 
of  the  misrule  of  the  king's  representatives. 
The  same  year  he  died  at  Cochin.  His  body 
was  later  removed  to  Portugal  and  buried  with 
honors  in  Lisbon. 

GAKA,  gah-ma.  GRASS,  or  SESAME,  tes' 
a  me,  GRASS,  a  fodder  grass  cultivated  in  the 
Southwestern  United  States,  Mexico  and  parts 
of  Europe,  but  particidarly  adapted  to  the 
climate  of  Australia.  The  name  gama  is  from 
that  of  a  Spaniard  who  first  attempted  to  cul- 
tivate it  in  Mexico.  This  grass  is  drouth- 
enduring,  and  is  quickly  killed  by  frost.  From 
Stout  rootstocks  its  coaiae,  pithy,  branching 
sterna  grow  to  a  height  of  nine  or  ten  feet. 
Its  leaves,  about  six  feet  long,  resemble  those 
of  Indian  com.  In  midsummer  it  bears  spikes 
of  feathery,  dark  purple  flowers,  topptNl  with 
long,  orange-colored  anthers. 

GAMA'LIEL,  a  Jewish  doctor  of  the  law 
and  member  of  the  Sanhedrin  who  showed  his 
good  judgment  and  common  sense  when  he 
urged  his  colleagues  not  to  persecute  Peter  and 
the  other  Apostles  for  preaching  Christ  to  the 
people  (Acts  V,  34).  He  was  the  rabbi,  or 
teacher,  who  taught  Saint  Paul  in  his  youth 
and  was  held  in  the  highest  respect  among 
his  countrymen.  For  that  reason  they  were 
guided  by  his  reasoning  when  he  said  that  if 
the  Apostles'  work  were  simply  man's,  it  would 
finally  come  to  nothing,  even  if  they  took  no 
measures  against  it,  while  if  it  were  of  God, 
they  could  not  overthrow  it,  for  they  would  be 
fighting  God.  He  is  said  to  have  been  presi- 
dent of  the  Sanhedrin  for  several  years,  but 
the  report  that  he  become  a  Christian  is  with- 
out proof. 

GAHBETTA,  gambtt'a,  Leon  (1838-1882), 
a  French  statesman  noted  for  his  bitter  oppo- 
sition to  monarchical  government.  As  a  lawyer 
he  met  with  great  success  in  Paris,  chiefly  in 
defending  political  prisoncra.  In  1869  he  was 
elected  to  the  Chamber  of  Deputies  by  Paris 
and  Marseilles,  and  hie  republican  views  im- 
mediately attracted  attention.  He  strongly 
opposed  the  policy  which  resulted  in  the 
Franco-German  War  in  1870.  and  led  bitter 
attacks  against  the  empire.    He  eeiCB.'^^.  ^t-sv^ 


LEON  GAMBETTA 
After  peace  naa  made  he 


Paria  in  a  balloon  during  the  aicge,  and  estal>- 
iishcd  what  amounted  to  a  dictatorghip  at 
Toura.     Calling  on  the  nation  to  rise  in  a 

whelm  the  invad- 
ere,  be  conducted 
a  fierce  resistance, 
with  a  deter- 
mination to  fight 
to  the  end.  He 
accused  Marshal 
Bazaine  of  an  act 
of  treason  in  Bur- 
rendering  Mete, 
and  was  active 
in  securing  his 
trial  aft«r  the  war 
held  oflice  in  aeveral  Miaiatries  and  became 
Premier  in  November,  1881.  Resigning  in  1SS2, 
he  continued  to  exert  his  influence  through  his 
paper,  the  Republique  Franfaue,  one  of  the 
most  brilhant  joumala  of  the  time.  His  death 
wan  hastened  by  a  wound  in  the  hand  caused 
by  the  accidental  discbarge  of  a  pistol.  See 
Franco-German  War. 

GAH'BIA,  the  most  northerly  of  the  British 
colonies  on  the  west  coast  of  Africa,  covering 
an  area  of  about  4,000  square  miles  in  a  long 
triangle,  on  both  sides  of  the  River  Gambia. 
The  climate  is  more  healthful  than  elsewhere 
on  the  west  coast,  for  there  the  malaria-carry' 
ing  mosquito  has  been  practically  exterminated. 
The  Gambia  is  navigable  for  the  whole  extent 
of  the  colony,  and  affords  excellent  means  of 
transportation  for  internal  produce.  Rice, 
maize,  cotton  and  ground  nuts  are  raised  for 
local  use,  and  rubber,  beeswax  and  palm  oil 
are  extensively  exported.  The  rivers  and 
creeks  arc  inhabited  by  hippopotami  and  croco- 
diles, and  lions,  leopards,  monkeys,  wild  boars 
and  many  kinds  of  deer  are  found  in  the  for- 
ests and  plains.  The  capital  is  Bathurst,  on 
the  island  of  Saint  Mary,  at  the  mouth  of  the 
Gambia,  Most  of  the  inhabitants  are  negroes, 
industrious,  thrifty  and  skilful  agriculturists. 
Population,  estimated  at  about  163,000. 

Gambia  River,  one  of  the  most  important 
rivers  on  the  west  coast  of  Africa,  and  the  only 
one  that  is  navigable  at  all  times  of  the  year 
for  200  miles  from  the  sea.  It  rises  only  150 
miles  inland,  but  winds  and  twists  over  a 
coTirse  of  1,000  miles  before  emptying  its 
waters  into  the  Atlantic  Ocean.  Mungo  Park, 
the  explorer,  started  his  two  journeys  into  the 
interior  from  this  river  in  1795  and  1805.  The 
■>ttn;e  was  discovered  in  181S. 
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GAMBOGE,  gambohj',  or  GAMBOGE,  a  res- 
inous gum  derived  from  the  gamboge  tree,  k 
native  of  Cambodia,  Ceylon,  Siam  and  otfaer 
Far  Eastern  countries.  The  tree  grows  to  a 
height  of  forty  or  fifty  feet,  has  oval  leaves 
like  those  of  the  laurel,  and  square-shaped, 
four-seeded  edible  fruit.  The  gamboge  is 
obtained  by  makii^  incisions  in  the  bark  of 
a  tree  in  the  same  way  that  maple  trees  are 
tapped.  A  bamboo  tube  is  placed  so  that  the 
juice  is  carried  oCF  and  received  in  cocoanut 
shells  or  other  receptacles.  The  juice  hardens 
on  exposure  to  the  air.  becoming  a  dirty  orange 
on  the  outside  and  brilliant  yellow  inside.  It 
is  sold  commercially  in  hallow  rolls,  sticks  and 
shapeless  lumps. 

Gamboge  is  extensively  used  by  artists  in 
mixing  water  colors,  for  staining  wood  and  as 
a  lacquer  for  brass.  In  medicine  it  is  occa- 
sionally employed  as  a  cathartic,  but  its  action 
is  harsh,  causing  severe  griping.  It  is  said  to 
be  effective  in  minute  doses  in  cases  of  dropsy 
and  apoplexy  when  taken  in  conjunction  with 
a  sedative.  American  gamboge,  which  is  used 
for  the  same  purposes,  is  obtained  from  a 
similar  tree  which  is  native  to  Mexico.  It  is 
somewhat  inferior  to  the  imported  variety. 

GAME,  the  general  name  for  animals  which 
are  hunted,  from  truly  wild  beasts,  such  as 
tigers  and  bears,  to  small,  helpless  creatures 
like  the  rabbits  and  fowls. 

Gam«  Laws.  There  are  two  distinct  types 
of  game  regulations,  those  intended  to  make 
hunting  the  privilege  of  aristocracy,  and  those 
to  prevent  the  wanton  destruction  of  game  and 
the  possible  extermination  of  a  species  of  ani- 
mal life.  The  first  are  characteristic  of  Euro- 
pean countries,  the  second,  of  America.  Id 
Scotland  and  Ireland  none  are  permitted  to 
hunt  but  the  possessors  of  estates  of  a  certain 
size  or  value,  and  a  similar  restriction  was  in 
effect  in  England  until  1881.  Such  provisions 
are  a  survival  of  feudalism,  of  the  days  in 
which  poaching,  or  illegal  hunting,  was  an 
offense  sometimes  ptiniahed  by  death. 

Each  of  the  American  states  and  Canadian 
provinces  has  its  own  game  laws.  Moat  of 
them  forisid  footing  except  during  a  short 
period  of  each  year  known  as  the  open  season, 
and  restrict  the  number  of  animals  which  each 
hunter  may  kill,  have  in  his  possession,  or  ship 
out  of  the  state.  Any  person  may  secure  a 
copy  of  his  state  or  provincial  game  laws  by 
addressing  the  game  warden,  at  the  capital.  In 
Canada,  a  law  of  the  Dominion  places  n  rigid 
limit  upon  the  export  of  game. 
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Private  Game  Piescrves.  Because  of  the 
existence  of  many  private  estates  which  have 
survived  from  the  Middle  Ages,  there  are  in 
Europe  large  numbers  of  areas  where  game  is 
preserved  that  the  aristocracy  may  indulge  in 
the  traditional  sport  of  hunting.  In  America 
private  preserves  are  leas  common.  That  of 
the  Roberval  Club,  in  the  Laurentian  Moun- 
tains north  of  the  city  of  Quebec,  contains 
more  than  five  hundred  square  miles  of  forest, 
and  there  are  a  number  of  others  belonging  to 
sportsmen  in  Che  United  States  and  Canada 
which  contain  several  thousand  acres.  Other 
private  game  preserves  are  maintained  by 
lovers  of  wild  life  who  wish  to  prevent  the 
extinction  of  buffalo,  waterfowl  and  other 
beasts  and  birds  that  are  prey  for  the  hunter, 
unless  protected. 

Game  Beservationa.  National,  state  and  pra- 
vincial  governments  in  America  have  taken 
Steps  to  preserve  the  native  launa  of  the  con- 
tinent by  setting  aside  large  tracts  where  the 
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animals  may  live  unmolested.  Among  these 
arc  the  national  parks,  the  largest  of  'which 
are  the  Jasper  Park  in  Alberta,  containing  5,450 
square  miles;  the  Rocky  Mountains  Park,  in 
the  same  province,  with  an  area  of  4,320  square 
miles;  and  Yellowstone  Park,  in  the  United 
States,  3,348  square  miles  in  extent.  The  Laur- 
entidea  Park  of  the  province  of  Quebec  ia 
slightly  larger  than  the  Yellowstone.  Thou- 
sands of  wild  animals  make  their  homes  in 
these  parks,  among  them  elk  and  buffalo,  deer 
and  antelope,  mountain  sheep,  moose,  bear  and 
beaver.  The  largest  game  reservations  in  the 
world  are  those  of  the  British  government  in 
Central  Africa,  where  the  rhinoceroB,  the  hip- 
popotamus and  other  strange  beasts  are  native. 
See,  also.  Bird,  subtitle  GovemmeTtl  Protec- 
tion of  Birds.  c.b.h. 

Consult  Hornaday's  Oar  VanlaMno  Wild  Ufa; 
Cfrculor  ST,  United  Statee  Department  or  Agricul- 
ture, "National  Reservations  for  the  Protection 
of  Wild  Life.- 
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*AMES  AHD  PLAYS.  Time  was,  not 
more  than  a  few  generations  ago,  when  play 
was  looked  upon  as  an  almost  unmixed  evil — 
necessary  at  times,  to  be  sure,  but  by  no 
means  to  be  encouraged.  Children  wanted  to 
play,  and  most  parenta  were  not  hard-hearted 
enough  to  keep  tbcra  from  it  entirely,  though 
looking  upon  it  as  a  waste  of  good  time 
which  might  have  been  far  better  employed  in 
some  useful  occupation.  Even  to-day  elderly 
persona  are  found  who  look  back  to  their 
childhood  almost  with  bitterness  because  of 
the  dull  work-a-day  lives  they  were  forced  to 
lead,  unrelieved  by  the  joyous  sports  natural 
to  youth.  The  son  of  a  preacher  of  the  old 
school  declares  that  whenever  in  his  boyhood 
he  began  the  moat  innocent  of  plays  his  father 
called  him  into  the  house  to  sing,  "My  God, 
my  heart  I  bring  to  Thee."  This  father  did 
not  understand  the  value  of  play. 

At  present  there  is  danger  of  the  pendulum's 
swilling  too  far  in  the  other  direction  and  of 
the  child's  having  too  much  play,  but  the  wise 


tf richer  or  parent  cin  regulate  timt  matter 
easily.  Of  course,  with  a  child,  the  difference 
between  play  and  work  ia  one  of  mental  atti- 
tude— the  play  ia  often  far  more  strenuous 
than  are  his  simple  tasks,  and  calls  for  more 
concentration,  but  he  does  it  joyously  because 
he  has  the  play  attitude  toward  it. 

Value  in  Play.  Why  is  it  that  the  educa- 
tional world,  blind  for  so  long  to  that  par- 
ticular phase  of  children's  activities,  has  now 
come  to  look  upon  play  as  so  important  that 
special  provision  is  made  for  it  in  the  courae 
of  studies?  And  why  are  large  cities  providing 
public  playgrounds  and  attendants  who  can 
teach  the  children  interesting  and  healthful 
games?  The  explanation  of  these  changes  in 
policy  is  in  the  recognition  of  the  truth  of 
Froebel's  statement  that  "Play  is  not  trivial; 
it  is  serious  and  fraught  with  deep  meaning." 
"If  this  be  true,"  the  teachers  and  the  chil- 
dren's welfare  committees  have  argued,  "if 
play  really  is  a  serious  matter,  then  it  is  worth 
the  serious  attention  of  grown  people." 
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That  this  is  true  no  one  who  has  watched 
children  at  their  play  can  doubt.  In  no  way 
can  a  child  express  himself  more  fully  than 
in  his  play.  His  ingenuity,  his  memory,  his 
power  of  concentration,  all  of  these  are  brought 
into  service,  while  as  a  means  of  developing 
the  social  spirit  and  preventing  undue  insist- 
ence on  self,  competitive  games  are  unrivaled. 

Then,  too,  play  actually  helps  work.  Little 
children  sit  in  school  until  their  minds  as  well 
as  their  bodies  have  become  tired  and  stiff, 
but  a  few  moments  of  play  will  send  them 
back  to  their  tasks  relaxed  and  refreshed,  and 
the  teacher  has  not  nearly  so  much  difficulty 
in  holding  their  attention  as  before. 

Aim  of  Play.  When  children  play  by  them- 
selves, undirected,  they  have  no  conscious  aim 
but  to  "have  fun."  This  article,  however,  is 
intended  to  give  aid  not  only  to  children  who 
are  on  the  everlasting  quest  for  "something 
to  do,"  but  to  teachers  and  others  who  have 
charge  of  children  during  their  play  periods. 
The  unconscious  play  of  children  is  full  of 
suggestion,  and  teachers  must  endeavor  to  keep 
themselves  in  the  background.  To  know  what 
pla3rs  or  games  are  best  and  most  attractive 
to  children,  careful  students  of  childhood  have 
devoted  their  best  efforts  to  the  study  of  those 
games  children  most  delight  in.  To  fulfil  the 
purposes  of  such  play-directors,  games  must 
have  certain  characteristics  and  must  help  the 
children  in  certain  ways.  Taken  all  together, 
games  and  plays  should  be: 

(1)  Hygienic,  bettering  in  some  way  the 
circulation  or  respiration,  and  so  improving  the 
general  health. 

(2)  Corrective,  tending  to  straighten  little 
backs  that  are  in  danger  of  becoming  curved 
with  too  much  bending  over  desks,  to  give  a 
correct  poise  to  a  drooping  head,  or  in  some 
other  way  to  correct  defects  in  posture. 

(3)  Educative,  training  muscles,  nerves  or 
brain  to  act  quickly  and  accurately. 

(4)  Recreative,  having  the  one  purpose  of 
relaxing  and  brightening  the  minds  of  the  chil- 
dren and  so  fitting  them  to  go  on  with  their 
work. 


Naturally,  every  game  cannot  excel  in  all 
these  points,  and  care  should  be  taken  to  vary 
the  games  so  that  no  one  purpose  may  be  too 
long  insisted  upon.  Very  seldom  is  it  necessary 
for  the  pupil  to  know  what  the  teacher  is  at- 
tempting to  accomplish  by  a  certain  game;  in- 
deed, such  knowledge  often  defeats  the  pur- 
pose. For  instance,  if  the  teacher  says,  "Hold 
up  your  heads  and  throw  back  your  shoulders; 
this  game  is  to  keep  you  from  becoming  stoop- 
shouldered,"  she  is  certain  to  have  but  a 
feeble  response.  But  if  at  the  outset  she  de- 
clares that  they  are  now  to  play  a  soldier 
game,  and  calls  out,  "Soldiers,  Attention!" 
heads  will  be  held  up  and  shoulders  straight- 
ened half  unconsciously. 

Games  in  the  Schoolroom.  First  and  fore- 
most, the  teacher  should  enter  as  far  as  possible 
into  the  spirit  of  the  game,  not  only  because 
she  herself  needs  the  relaxation,  but  because 
the  children  enjoy  far  more  a  game  which  they 
feel  is  interesting  enough  to  hold  "teacher's" 
attention,  too.  So  far  as  possible  the  children 
should  be  allowed  to  choose  the  games,  as 
they  will  then  enter  into  them  far  more  spon- 
taneously. 

As  to  methods   of   introducing   games,   the 
teacher  needs  to  remember  but  a  few  simple 
suggestions.    A  game  cannot  be  explained  and 
played  successfully  at  the  same  time,  and  full 
explanations  should  therefore  be  made  before 
the  playing  starts.    The  explanation  should  be 
as  short  and  simple  as  possible,  that  the  eager- 
ness of  the  children  may  not  be  dulled.    In  the 
playing  of  competitive  games  each  side  should 
be  encouraged  to  do  its  best  to  win;  nothing 
can  teach  children  the  difficult  art   of  being 
good  losers  and  the  almost  more  difficult  one 
of  being  good  winners  except  actual  participa- 
tion in  games.     "Honor*'  should   be   made  a 
strong  point,  too,  and  the  rules  of  the  game 
insisted  upon.     It  is  a   well   established   fact 
that  the  boy  who  would  rather  lose   a  game 
than  do  anything  in  the  least  dishonest  to  win 
it  will  some  day  be  the  business  man  whom 
his  associates  can  trust.     It  should   he   made 
clear  that  the  same  rules  hold  good  for  girb. 


Games  for  Young  Children 


In  the  Schoolroom 
Follow  the  Leader.  A  child  who  Is  not 
afraid  to  "start  things"  is  chosen  as  the  leader, 
and  the  children  fall  In  line  behind  him.  In  and 
out  through  the  aisles  and  around  the  room  he 
leads  them,  making  certain  motions  which  every 
child  must  imitate.  He  may  run  or  skip,  step 
high  as  If  he  were  stepping  over  hurdles,   clap 


his  hands,  wave  his  arms  or  hold  them  above  hif 
head — anything  which  his  fertile  brain  may  de- 
vise. This  is  a  brisk  game  and  freshens  the  chfl- 
dren  up  wonderfully.  During  this  and  all  other 
games  of  action  the  teacher  should  throw  opat 
the  windows. 

Piayins    Train.        Each     child     is     given    the 
name  of  some  part  of  a  train.     Thus  one  nay  be 
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the  wheelH,  one  the  bell,  one  the  conductor,  one 
the  engine,  and  so  on.  They  take  their  tilaces  In 
a  row  and  run  their  "expreM  train"  through  the 
aislea  and  around  the  room,  each  child  acting  out 
his  part  so  tar  as  poBBlble.     When  the  teacher 
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sequence,  a  game  or  two  of  action,  played  in  a 
room  nith  open  windows,  will  "tame  them 
down"  wonderfully. 

RIbk-Tos>.  This  IB  a  game  which  baa  real 
educational  value,  in  that  It  develops  precision  ot 
movement  and  a  ready  response  of  muscles  to 
mind.  A  circular  stick  ahaut  a.  foot  In  length — a 
portion  of  a  broom  handle  will  answer  excellently 
— IB  made  to  stand  upright  by  driving  It  tiKhtly 
Into  a  hole  which  has  been  liored  In  a  board  about 
a  foot  square  and  five  or  bIk  rings  are  provided,  ot 
such  size  that  they  wilt  slip  easily  over  the  stick. 
The  players  then  take  their  station  a  few  feet 
away  and  attempt  to  toss  the  rings  over  the  stick, 
each  player  throwing  all  the  rings  and  keeping 
count  ol  his  successful  tosses.  Gradually  the 
distance  tietween  the  player  and  the  stick  la  In- 


whlch  he  wishes 


calls  out  that  the  train  Is  at  a  station  the  chil- 
dren take  their  seats  and  another  group  becomes 
the  train.  Very  little  children  And  much  diversion 
In  this  and  It  Is  a  good  recreative  game. 

Do  A*  I  Do.  A  "teacher"  Is  chosen  from 
among  the  pupils  and  takes  his  place  in  front  of 
the  others,  who  stand  either  at  their  desks  or  In  a 
semicircle.    All  except  the  leader  then  sing  : 

"Now.  John,  will  you  teach  us 
A  new  game  to  play? 
We'll  watch  you  and  try  to 
Do  Just  as  you  say." 

The  "teacher"  performs  some  simple  exercise  In 
B  to  follow  him,  as  rals- 
id  and  bending  to  touch 
the  door  with  the  nngertlps.  running  In  place,  or 
rowing,  and  the  others  do  as  he  does. 

I  Saw.  A  child  In  each  row  Is  called  on  to  tell 
of  some  action  he  has  seen :  "I  saw  a  dog  run- 
ning," he  says.  or.  "I  saw  a  frog  Jumping,"  or,  "I 
saw  a  swallow  Mylng :"  and  ail  the  children  In 
the  row  Imitate  the  action,  while  following  the 
leader  about  the  room.  In  any  such  play  as  this 
care  must  be  taken  to  select  occnslonKlly  the 
bashful  children,  who  will  not  speak  out  unless 
I  hey  are  eipressly  called  upon. 

Catch  the  SQUlml.  This  game  Is  certain 
to  Interest  the  children,  but  It  gives  only  one  or 
two  exercise  at  a  lime  and  should,  therefore,  not 
be  used  as  often  as  those  games  whkh  permit  all 
the  pupils  to  be  In  action  at  the  same  time.  Each 
child  blinds  his  eyes  and  lays  his  head  upon  his 
desk,  but  keeps  one  hand  open  that  the  child  who 
has  been  chosen  as  "Btiuirrel"  may  drop  a  nut 
Into  It,  The  child  who  receives  the  nut  springs 
up  Instantly  and  runs  on  tiptoe  after  the  squirrel, 
trying  to  catch  him  before  he  can  reach  his  seat. 
If  he  falls  to  catch  him.  he  becomes  squirrel  In 


In  the  Home 
Games  that  are  to  be  played  in  the  home 
are  of  necessity  quieter  and  call  for  fewer 
players  than  do  the  achoolroom  games,  but 
Kome  of  them  at  least  should  have  some  action. 
On  a  stormy  day  when  children  must  remain 
within  doors  and  they  become  restless  in  con- 


Open  wide  the  garden  gate,  the  garden  gate,  the 

garden  gate. 
Open  wide  the  garden  gate  and  let  me  through. 
They  then  dance  In  the  opposite  direction,  singing 
all  logelher: 

Oet  the  key  of  the  garden  gate,  the  garden  gats. 
d  open  and  let 


itends  to  weep 


yourself  through. 
The  one  Inside  the  circle  then 
and  sings  In  reply  : 

I've  lost  the  key  of  the  garden  gate,  the  garden 

gate,  the  garden  gate. 
I've  lost  the  key  of  the  garden  gate  and  cannot  let 

Still  dancing  round  and  round  her  the  others  sing: 
You  may  stop  all  niglit  within  the  gate,  within  the 


Tou  may  sto 

p  all  nig 

t  within  t 

he  gate,  unless  you 

gh. 

The  prison e 

then-  ru 

hes  Budde 

nlyt 

o  the  ring  and 

ght  upon 

the 

clasped  hands 

of  two  of  t 

n,  trying 

to  b 

and    If    she 

another 

place  In  the 

ring. 

Ml    l.ard 

Each 

hlld 

In   the   parly 

Is  given  th 

and  then 

seats  but  one. 

(or  whom  n 

o  chair  I 

provided 

This  one.  called 

the  Valet,  takes  his  stand  In  front  of  the  rest  and 
calls  rapidly  for  the  different  articles.  "My  lord's 
up  and  wants  his  collar."  he  cries,  when  the  per- 
son who  represents  the  collar  must  ]ump  up 
quickly,  pall  out  "Collar,"  and  sit  down  again.  If 
any  player  does  not  respond  Instantly  he  must 
pay  a  forfeit.  Occasionally  the  Valet  exclaims. 
"My  lord's  up  and  wants  his  whole  tollel,"  when 
all  the  players  must  Jump  up  and  change  chairs, 
the  Valet  scrambling  for  one  also.  The  one  who 
Is  left  standing  tiecom'es  Valet  In  turn. 

Oiit-ot'Door» 
Of  course,  the  ideal  playing  ground  is  out- 
of-doors;  not  only  is  the  ».%.t.  -v^i-hi.^s^^-  '^mh. 
chUdren  are  rid  eft.  'Omi  cs^w^s.^^  \«iS^-«».'*h»^ 
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u  inseparable  from  indoor  playing,  and  can 
really  stretch  their  muscles.  Certain  of  the 
gamee  described  above  caa  easily  be  played 
outK)Moore   and  some   of   those   listed   below 


DROP  THE  HAJ4DKERCHIBP 

may  be  used  indoors  in  stormy  weather,  if 
there  is  a  considerable  open  space.  Especially 
is  this  true  of  the  bean-bag  games. 

GsBH  wttk  Bcaa  Ba«B.  A  «et  of  bean  bags 
should  be  In  every  schoolroom  and  the  children 
will  usually  be  Klad  to  make  them.  These  bags 
■bouM  be  of  SDme  stronK  material,  brlKht-colored 
If  iHisallile,  should  measure  about  Ave  by  Ave 
Inches  and  should  be  about  half  full  of  beans. 

For  the  simplest  ot  the  bean -bag  games  the 
Children  form  a  circle  about  one  of  their  number 
who  Is  the  "teacher,"  He  tosnea  the  bag  to  the 
others  either  In  rotation  all  around  the  ring  or 
out  of  turn  with  the  object  of  catchinc  some 
player  napping.  The  one  thus  caught  t>ecomeB 
"teacher"  In  turn.  Then,  to  vary  the  game,  the 
teacher  may  throw  the  bag  Into  the  air  and  call 
the  name  of  some  child  who  must  spring  forward 
and  catch  it  betore  It  touches  the  ground. 

In  another  bean-bag  game  the  children  stand  In 
two  rows,  facing  each  other.  The  first  child  Id  one 
row  tosses  the  bag  to  the  second  In  the  other 
row,  who  tosses  It  to  the  third  In  the  flrst  row, 
the  baft  keeping  Its  ilgzag  course  until  It  reaches 
the  end  of  one  row.  when  It  Is  tossed  directly 
across  and  then  back  again  In  the  same  slszag 
manner.  Thus  the  children  who  did  not  have  a 
chance  to  catch  the  bag  as  It  passed  down  the 
line  have  their  turn  on  Its  return  Journey. 

Cat  and  Manne.  In  this  game  the  players  Join 
hands  to  form  a  circle,  and  stand  about  an  arm's 
length  apart.  One  player,  the  cat,  stands  outside 
the  circle,  while  the  mouse,  the  one  to  be  caught, 
stands  Inside.  Those  who  form  the  circle  may 
raise  their  arms  to  allow  cat  or  mouflc  to  pass  In 
and  out  ot  the  circle,  or  they  may  hinder  them  by 
lowering  their  arms.  When  the  mouse  Is  caught 
IT  players 

~  stand  In  a  circle,  three 

r  Tarda  apart,  and  a  ball  or  bean  bag 
Idlr  from  one  to  another.     Bach 
oust   remain  aa  though   turned   to 
ttltude  In  which  he  was  when  he 
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failed,  and  the  last  to  miss  wins  the  game.  Ha 
tosses  the  ball  Into  the  air  and  catches  It  tan 
times  while  the  others  retain  their  positions. 

Dro*  the  Baudkerckler  This  Is  always  a 
favorite  with  the  children  and  It  Is  a  good  came 
tar  a  large  party.  All  the  players  save  one  form 
In  a  circle,  the  one  taking  his  place  outside  with 
a  knotted  handkerchief  In  his  hand.  As  he  nuia 
about  the  circle  he  sings : 

Itlsket.  Itasket.  a  green  and  yellow  basket. 

I  sent  a  letter  to  my  love  and  on   ttie  way  I 

dropped  It.  I  dropped  It. 
A  little  boy  picked  it  up  and  put  It  In  his  pocket. 

Quietly  he  drops  the  handkerchief  and  runs  on, 
trying  to  get  around  the  circle  and  tag  the  player 
behind  whom  he  dropped  It  before  It  haa  been 
picked  up.  It  the  player  discovers  It.  however, 
he  picks  It  up  and  runs  with  It.  trying  to  tag  the 
one  who  dropped  it  before  he  reaches  the  vacant 

LondOB    BHdSF.  Two  children  Join  tlielr  raised 
hands  to  form  a  "bridge"  under  which  the  others 
must  pass  In  line,  the  two  singing : 
London  bridge  la  falling  down,  falling  down,  (all- 


a  led  aside  to  the  ti 


eof— 


:Bt  go,   you   must  go,   yo« 
go,  my  fair  lady. 


Oft  to  prison  you 

must  go. 
Off  to  prison  you  m 
The  prisoner  Is  then  asked 
objects,  one  ol  which  has  been  selected  by  each 
of  the  two  "bridge-tenders."  and  takes  her  stand 


,     IX)NDON  BBIDGG 
behind  the  one  whose  object  she  has  chosen.    The 
game  goes  on  until  all  have  been  Imprlaoned.  the 
side  which  has  secured  the  most  players  winning 

HOOB  aad  Neralng  Stars.  This  Is  a  game  to 
be  played  In  the  sunshine.  The  player  who  takes 
the  part  of  the  moon  stands  In  the  shadow  of  the 
schoolhouse.  tree  or  other  object,  and  is  not  per- 
mitted to  go  into  the  sunshine.  The  other  play- 
ers, the  morning  stars,  dance  Into  the  shadow  near 
the  moon  and  call : 

O  the  Moon  and  the  Morning  Stars! 
O  the  Moon  and  the  Morning  Stars ! 

Who  will  step — Oh, 
Within  the  shadow? 
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FroK  in  tke  Middle.  This  grame  may  be  played 
by  any  number.  One  Is  chosen  to  be  the  frogr  and 
must  sit  with  crossed  feet  in  the  center.  The 
other  players,  who  stand  in  a  circle  about  him, 
keep  repeatinir.  "Frog  in  the  middle  can't  catch 
me !"  They  dance  back  and  forth  in  front  of  the 
frog:,  seeing:  how  near  they  can  g:o  without  being: 
taggrcd.  The  frogr  tries  to  tag  them,  but  must  not 
change  his  position.  Anyone  tagged  must  be 
frog. 

Other  Games.  Any  crowd  of  children  is  cer- 
tain to  have  its  favorite  games,  in  addition  to 
those  listed  above.  One  or  more  can  always 
be  found  who  will  be  only  too  eager  to  lead 
the  rest  in  Pussy  Wants  a  Comer;  Farmer  in 


the  Dell;  King  William  Was  King  George's 
Son;  Here  We  Go  Round  the  Mulberry  Bush; 
Oats,  Peas,  Beans  and  Barley,  0;  I  Spy;  and 
any  of  the  various  kinds  of  tag.  It  is  diffi- 
cult for  an  older  person  to  understand  the 
charm  which  such  a  game  as  The  Farmer  in 
the  Dell,  for  instance,  holds  for  children.  True, 
there  is  little  action,  but  the  children  find  very 
attractive  the  circling  about  in  time  to  the 
meaningless  chant  while  the  chance  of  being 
"taken"  next  keeps  each  little  player  keyed  up 
and  interested.  The  one  directing  the  play 
should  see  that  all  are  given  turns. 


Games  for  Older  Children 


As  children  get  older  a  change  is  noticeable 
in  the  play  element  which  most  appeals  to 
them.  They  no  longer  are  satisfied  merely  to 
keep  on  the  move,  while  the  little  verses  which 
accompany  so  many  of  the  young  children's 
games  seem  to  them  foolish.  Instead,  they 
have  the  competitive  instinct  strongly  devel- 
oped— ^they  are  intensely  anxious  for  their 
own  side  to  win.  Races,  therefore,  of  one  sort 
or  another,  are  likely  to  appeal  to  them  par- 
ticularly. 

In  the  Schoolroom 

Overhead  Race.  Any  objects  which  are  not 
too  heavy,  as  bean  bagrs  or  books,  are  held  aloft 
by  the  pupils  In  the  front  seats.  All  the  other 
children  sit  erect  also,  with  arms  raised  high 
above  their  heads,  and  at  the  given  signal  the 
bags  are  passed  back  from  hand  to  hand  until 
they  reach  the  last  pupil,  when  the  process  is 
reversed  and  the  bags  are  passed  forward.  When 
a  flrst  seat  pupil  receives  his  bag  again  he  rises 
to  show  that  his  row  has  won.  This  game  never 
fails  to  rouse  great  enthusiasm,  and  the  breath- 
less haste  which  it  calls  for  stirs  up  sluggish 
blood. 

Another  Bean-Baff  Game.  This  is  an  excel- 
lent game  but  unless  a  number  of  boards  are 
provided  only  a  part  of  the  children  can  take 
part  in  it  each  day.  In  a  piece  of  thin  board  or 
heavy  pasteboard  are  cut  five  holes,  each  six 
inches  square,  and  these  are  numbered  10,  20,  30, 
40,  50.  This  is  placed  in  a  slanting  position,  with 
one  end  raised  about  nine  inches  from  the  floor, 
and  the  players  take  their  stand  about  ten  feet 
from  it  and  try  to  toss  bean  bags  through  the 
hole.  Each  successful  throw  credits  the  player 
with  points  according  to  the  number  of  the  hole 
through  which  the  bag  has  passed,  while  every 
bag  which  falls  on  the  floor  takes  ten  from  his 
count.  Thus  If  a  player  throws  six  bags,  send- 
ing one  through  the  10  hole,  two  through  the  20, 
one  through  the  40,  and  two  on  the  floor  his  score 
win  be  10-|-40-h40-20,  or  70. 

Flnt  In,  Flnrt  Ont.  Groups  of  three  erasers 
or  bean  bags  are  placed  in  squares,  marked  on 
the  floor  with  chalk  in  front  of  alternate  rows. 
Beginning  with  the  pupils  in  the  front  seats  of 


these  alternate  rows,  the  players  take  one  object 
at  a  time  from  each  of  the  squares,  placing  them 
In  similar  squares  at  the  back.  They  must  run 
down  one  aisle  and  return  by  the  other.  As  soon 
as  all  the  objects  are  gathered  they  are  brought 
back  In  the  same  way,  and  the  pupils  in  the  second 
seats  continue  the  game  without  any  interrup- 
tion. Then  the  pupils  in  the  third  seats  repeat 
the  process,  and  so  on  down  the  row.  The  row 
which  flnishes  flrst  makes  known  the  fact  by 
clapping.  Such  a  game  is  exciting  and  very  en- 
joyable, and  Is  excellent  for  giving  an  outlet  for 
the  repressed  energies  of  children  between  the 
ages  of  ten  and  fourteen. 

A  similar  game  may  be  played  in  which  the 
players  run  to  touch  front  and  back  wall  in 
succession  and  then  take  their  seats.  Such  a 
game  is  excellent  when  time  is  limited. 

Out-of-Doors 

ToiT  of  War.  A  chalk  line  Is  drawn  and  the 
players  divide  into  two  parties,  one  on  each  side 
of  the  line.  Each  group  then  grasps  one  end  of  a 
long  strong  rope  and  at  the  word  of  command  the 
two  sides  begin  to  pull  against  each  other.  The 
side  which  pulls  its  adversaries  over  the  dividing 
line  wins  the  game. 

Catch  the  Salmon.  Two  boys  are  chosen  as 
"flshermen"  and  each  grasps  an  end  of  a  piece 
of  strong  rope.  All  the  other  players,  the  "sal- 
mon," take  their  place  In  the  "sea" — ^whlch  is  the 
space  marked  off  by  a  chalk  line.  The  salmon - 
catchers  may  not  cross  this  line,  but  may  ad- 
vance to  it  and  try  to  throw  their  rope  over  a 
"fish,"  for  the  flsh  are  daring  and  come  very 
close  to  the  line.  Once  caught  a  salmon  may 
twist  or  jump  or  stoop,  but  he  may  not  free  him- 
self with  his  hands,  and  when  he  is  dragged 
across  the  line  he  must  cease  to  struggle — he  has 
been  "landed." 

Ran»  Sheep,  Ran.  The  players  divide  into 
two  sides,  each  with  a  leader,  and  a  goal  is  de- 
cided upon.  One  party  remains  at  the  goal, 
while  the  other  goes  off  and  hides,  agreeing  with 
its  leader  as  to  certain  signal  words.  The  leader 
then  returns  and  stays  near  the  other  flock  as  it 
hunts  for  the  hiders,  calling  out  his  signals  from 
time  to  time  to  warn  his  flocfe.  ^KNnssc^Xv^  ve?^'*. 
that  the  seekers  are  %^VO«v^  ^^  '^'^^R^  "^"^^^^ 
covery  is  certain,  ox  ^\v«c^  N^ws^  ^^^'^  ^^^'^  ^ 
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from  the  goal  that  his  flock  may  reach  It  first  he 
calls  "Run,  sheep,  run,"  and  the  hiders  dash 
toward  the  goal.  If  they  arrive  ahead  they  have 
another  chance  to  hide. 

Other  Games.  Almost  innumerable  are  the 
games  which  are  adapted  to  these  older  chil- 
dren; many  of  them  are  so  well  known  that 
it  is  necessary  merely  to  mention  their  names. 
Last  Couple  Out  and  Three  Deep  are  general 


favorites  and  many  a  picnic  crowd  beyond 
children's  age  finds  in  them  much  enjoyment. 
Fire  on  the  Mountain,  Prisoner's  Base,  Fox 
and  Geese,  Leap  Frog  and  Crack  the  Whip 
are  others  which  almost  every  child  will  recog- 
nize by  name.  In  some  of  these,  especially  in 
the  last-named,  care  should  be  taken  lest  they 
become  too  rough.  Every  group  of  children 
will  suggest  other  favorite  games. 


Quiet  Games 


"What  shall  we  do?"  What  mother  has  not 
heard  that  repeated,  especially  on  stormy  days, 
until  she  has  dreaded  the  sound  of  the  words. 
Here  are  a  number  of  games  which  may  be 
played  indoors  without  any  great  amount  of 
noise  and  all  are  so  simple  that  children  can 
play  them. 

Hot  or  Cold.  One  child  leaves  the  room  and 
some  object  is  hidden  by  the  others.  When  he  re- 
turns and  starts  his  search  the  others  aid  him  by 
hummlniT  or  singing,  softly  to  show  that  he  is 
"cold,"  or  far  from  the  hiding-place,  and  more 
loudly  to  show  that  he  is  getting  "hot,"  or  closer 
to  the  object. 

Rhyme  W^orda  One  player  thinks  of  a  word 
and  tells  the  others,  not  the  word  itself  but  one 
that  rhymes  with  it,  while  they  try  to  find  out  the 
word  by  asking  questions.  For  instance,  "I'm 
thinking  of  a  word."  says  the  leader,  "which 
rhymes  with  can."  "Is  it  a  color?"  says  one. 
"No,  not  tan."  "Does  it  help  to  keep  us  cool?" 
"No.  not  fan."  "Does  it  walk  on  two  legs?" 
"No,"  not  man."  "Do  we  see  it  in  the  kitchen?" 
"Yes,  it  is  pan."  The  one  who  has  guessed  cor- 
rectly then  chooses  a  word,  and  so  the  game  goes 
on.  This  game  may  be  varied  by  having  the 
leader  and  guessers  spell  the  words.  Thus — "I 
am /thinking  of  a  word  that  rhymes  with  f-a-n, 
fan."  "Is  it  c-a-n,  canf"  "No,  it  is  not  c-a-n, 
can."  "Is  it  p-a-n,  panf*  "Yes,  it  is  p-a-n,  pan." 
For  the  older  children  the  game  becomes  interest- 


ing as  a  test  of  vocabulary  and  good  spelling,  and 
gives  pleasure  as  a  mental  stimulus. 

Ton  <(aeatio]i«.  An  object  is  chosen  in  the 
absence  of  one  player  and  he  must  then  guess 
what  it  is  by  asking  questions,  limited  in  number 
to  ten.  Each  of  these  must  be  in  such  form  that 
the  answer  may  be  "yes"  or  "no,"  except  the 
flrst.  which  is  usually  "Is  it  animal,  veg^dtable  or 
mineral?" 

BnsB.  Ver>'  little  children  cannot  play  at  this, 
but  all  those  who  have  mastered  the  multiplica- 
tion table  up  to  "seven  times"  will  find  it  very 
interesting.  Sitting  In  a  circle  the  players  count 
in  turn,  "One,"  "Two,"  "Three."  and  so  on,  but 
whenever  seven  or  any  multiple  of  seven  or  any 
number  in  which  seven  occurs  is  reached.  Buzz 
must  be  substituted.  Thus.  7.  14.  17.  21.  27.  28.  and 
so  on  will  not  be  named,  the  word  Buzz  taking 
their  place.  Any  player  who  gives  the  number 
instead  of  Buzz  must  drop  out. 

Beaaty  Bird  or  Pish*  One  child  stands  in  front 
of  the  rest  and  says  rapidly,  "Beast,  bird  or  flsh  I 
— Fish.  John,"  and  John,  or  anyone  else  called 
upon,  must  then  name  a  fish  before  the  leader 
has  coimted  ten.  The  three  different  classes  of 
animals  should  not  always  be  called  for  in  regiu- 
lar  succession  as  this  makes  the  game  too  simple. 

Kitty  Miaov.  The  "cat"  is  stationed  outside  the 
door  of  the  room  within  which  the  other  players 
are  assembled.  In  response  to  the  cat's  "miaou" 
one  child  after  another  repeats  "miaou"  while  the 
cat  tries  to  recognize  each  by  his  voice.  The  first 
one  so  recognized  becomes  the  cat  in  turn. 


Public  Games 


Wonderful  as  seems  the  great  popularity  of 
all  modem  competitive  games,  whether  inter- 
scholastic  or  professional,  these  do  not  yet  play 
80  large  a  part  in  the  life  of  the  people  as  did 
the  great  games  of  the  ancient  peoples.  Most 
of  these  were  looked  upon  as  religious  festivals, 
and  in  no  way  could  greater  honor  be  shown 
the  dead  than  by  the  celebration  of  elaborate 
In  the  Iliad  Homer  tells  how  the  two 
made  a  truce,  that  Hector,  the  great 
hero,  might  be  buried  with  fitting 
These  ancient  games  were 
of  strength  or  endurance 
;,  wrestling,  boxing,  discus- 
'ahot-racing.      No    valuable 


prizes  were  given,  but  the  simple  laurel  wreath 
which  crowned  the  victor  was  looked  upon  by 
the  Greeks  as  the  highest  honor  a  man  could 
win.  Best  known  of  these  famous  game-festi- 
vals, which  played  a  large  part  in  Greek  life 
by  promoting  national  unity  and  by  developing 
that  type  of  "sound  mind  in  sound  body" 
which  Greek  art  and  literature  depict,  were  the 
so-called  Olympian  Games  (which  see).  In 
Rome  the  games  were  often  of  a  lower  and 
more  brutal  order,  consisting  of  gladiatorial 
combats  or  of  conflicts  of  men  with  wild  beasts 
in  the  arena,  but  so  thoroughly  did  they  satisfy 
that  "bread  and  the  games"  were  the  two  tilings 
demanded  from  the  emperors. 
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In  modem  times  baseball  is  the  great  pro- 
fessional game  in  America,  while  other  athletic 
games  are  largely  the  province  of  schools 
and  colleges.  Very  pretentious  are  some  of  the 
great  football  struggles  between  large  schools, 
and  many  thousands  of  people  watch  them 
with  breathless  interest.  Some  years  ago  the 
Olympian  Games  were  revived  as  an  interna- 
tional affair,  and  were  of  world-wide  interest 
until  interrupted  by  the  War  of  the  Nations. 

The  great  value  of  games  is  not  that  thou- 
sands shall  sit  cramped  in  uncomfortable 
bleachers  in  broiling  sunshine  to  see  a  group  of 
over-trained  lads,  who  are  often  weakened  by 
this  over-strain,  struggle  in  a  game  of  football ; 
but  that  all  our  youth  shall  receive,  while  still 
attending  school,  such  training  as  will  make  for 
a  completely  rounded  physical  development. 
That  this  can  be  done,  and  joy  and  power 
be  added,  should  be  a  cause  of  rejoicing, 
and  the  efforts  of  parent  and  teacher  should 
be  united  to  make  our  boys  and  girls  stronger, 
more  alert,  better  able  to  withstand  all  enemies 
of  health — through  consistent,  normal,  regu- 
lar training  in  calisthenics,  swimming,  and  out- 
of-door  games  that  develop  the  muscles,  train 
the  eye  and  keep  the  heart  clean  and  pure. 

Ever>'  important  competitive  game,  whether 
it  be  athletic,  as  baseball,  football,  golf  or 
tennis;  or  mental,  as  chess,  checkers  or  whist, 
is  given  full  treatment  in  these  volumes,    f.h. 

GANANOQUE,  gah  nah  nohk\  a  summer  re- 
sort in  Leeds  County,  Ontario,  situated  on  the 
north  bank  of  the  Saint  Lawrence  River,  at 
the  point  where  it  receives  the  waters  of  the 
Gananoque  River.  Brockville  is  thirty-four 
miles  northeast.  Railway  transportation  is 
provided  by  the  Thousand  Island  Railway, 
which  connects  with  the  Grand  Trunk  Railway 
at  Gananoque  Junction,  three  miles  distant. 
Steamers  communicate  directly  with  Toronto, 
Montreal,  and  Rochester  and  other  Canadian 
and  United  States  ports. 

Gananoque  is  an  Indian  name,  meaning 
rocks  on  the  water.  It  refers  no  doubt  to  the 
Thousand  Islands  (which  see)  in  the  lower 
Saint  Lawrence  River,  here  nine  miles  wide. 
The  town  has  a  post  office  and  customhouse, 
erected  in  1914,  a  high  school  and  a  public 
library.  The  Gananoque  River  at  this  point 
has  a  fall  of  twenty-one  feet,  affording  abun- 
dant water  power.  There  are  about  twenty 
industrial  establishments,  engaged  chiefly  in 
making  cheese  and  small  foundry  and  machine 
shop  products;  there  are  also  boat-building 
yards  and  granite  quarries.    Gananoque  was  in- 


corporated as  a  town  in  1890,  and  in  1911  had 
a  population  of  3304.  f.j.o'c. 

GANGES,  one  of  the  world's  great  rivers,  ia 
to  the  Hindus  the  most  sacred  river  of  India, 
a  stream  whose  waters,  according  to  popular 
belief,  work  curative  miracles  and  cleanse  the 
body  as  no  other  water  can  do  it.    Holy  cities 


COURSE  OF  THE  GANGES 

line  its  banks,  temples  are  approached  by  stairs 
or  ghats  direct  from  the  water's  edge,  and  it  is 
a  popular  superstition  that  whosoever  meets 
death  in  the  river  is  borne  on  its  waters  to 
Paradise.  At  Benares,  Allahabad  and  other 
cities  many  thousands  of  pilgrims  meet  every 
year  for  the  purpose  of  bathing  in  the  Ganges 
and  taking  home  a  little  of  the  holy  water. 
To  the  natives  of  Hindustan  the  Ganges  repre- 
sents the  great  center  of  religious  life.  To  the 
modem  Western  mind  the  river  appeals  as  the 
commercial  route  down  which  most  of  the 
great  wealth  of  India  floats  to  the  sea. 

The  river,  which  drains  the  slopes  of  the 
Himalaya  Mountains,  rises  in  a  vast  snow  field 
10,300  feet  above  sea  level,  and  after  a  course 
of  1,557  miles  it  pours  at  the  rate  of  about 
400,000  cubic  feet  per  second  into  the  Bay  of 
Bengal.  Its  basin  covers  an  area  of  over 
390,000  square  miles  of  the  most  fertile  and 
most  densely-populated  country  in  the  world. 
The  Jumna,  Ramganga,  Gumti,  Gogra,  Son 
and  Kusi  rivers  swell  its  waters,  which  in  rainy 
seasons  overflow  its  banks  for  hundreds  of 
miles.  The  mouths  of  the  Ganges  form  the 
largest  delta  in  the  world.  This  great  delta 
makes  a  network  of  dismal  jungle  and  swamp 
land  inhabited  by  crocodiles  and  other  wild  ani- 
mals. Calcutta,  Patna,  MutsVvviafosA.  ^-kjrnx- 
pore  and  Bahar  «.\^  ^\s^.w^%^is^R.  ^^\.  v3kj^^^^^«=^ 
cities  on  its  bea^^sA. 


GANGLION  2£ 

Ganges  Canala,  two  irrigation  c&nala  running 
parallel  with  the  Gangea  for  a  distance  of  100 
miles,  etoring  water  for  irrigation  purposes. 
Tt^ethcr  they  water  nearly  2,000,000  acrea  of 
land,  OD  which  rice,  indigo,  cotton,  fruits  and 
opium  are  grown  in  vast  quantities.       f.st.a. 

GANGLION ,  gang'glion.    See  Nebvoub  Sts- 

GANGRENB,  gang' green,  ia  mortification,  or 
local  death,  of  body  tissues.  There  are  two 
forms  of  the  disease — dry  and  moist.  The 
former  is  particularly  a  diseaae  of  old  age,  due 
to  arterial  changes,  and  its  progress  is  ex- 
tremely slow.  Its  symptoms  are  numbness, 
some  pain  and  a  drying  and  blackening  of  the 
skin.  Moist  gangrene  resulta  from  infection, 
suspended  circulation  and  other  agencies  which 
destroy  the  tissues.  This  form  shows  a  soft 
discolored  mase,  covered  with  blisters,  and  is 
characterized  by  a  disagreeable  odor.  In  both 
forma  of  the  disease  there  may  be  a  zone  of 
inflammation  between  the  dead  and  living  tift- 
mie  called  the  "line  of  demarcation."  Hospital 
gangrene  was  at  one  time  frequently  found  in 
hoepitals  which  were  improperly  conducted, 
from  a  sanitary  standpoint.  In  these  cases 
mortification  quickly  followed  infection  and  de- 
manded prompt  surgical  operation.  Modem 
aseptic  methods  have  abolished  this  form  of 
the  disease.  The  treatment  of  gangrene  is 
usually  a  matter  of  incision  or  amputation  well 
beyond  the  affected  area,  but  in  its  early 
stages  the  disease  may  be  checked  by  careful 
dietary  and  medicinal  treatment. 

GAH'NBT,  a  large,  white  sea  bird  which  is 
often  of  service  to  fishermen,  because  it  dis- 
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throat,  and  are  about  three  feet  long.    They 

make  their  nests  of  seaweed  on  rocky  cliffs 
on  Bird  Rock  and  Bonaventure,  in  the  Gulf 
of  Saint  Lawrence,  and  on  islets  off  the  British 
Islands.  They  are  very  tame,  and  the  mother 
will  not  move  off  her  one  pale,  bluish-white 
egg  even  when  a  person  walks  close  to  her. 
The  young  require  nearly  two  months  to  com- 
plete their  growth  and  remain  mottled  brown 
for  three  or  four  years. 

GANYMEDE,  gan'imeed,  in  mythology,  was 
a  youth  o(  marvelous  beauty,  whom  Jupiter 
(which  see),  in  the  form  of  an  eagle,  kidnapped 
and  carried  oS  to  Olympus  to  be  his  cup- 
bearer. Hebe,  the  goddess  of  youth,  hod  al- 
ways poured  the  nectar  in  which  the  gods  often 
pledged  themselves,  until  one  day  at  a  solemn 
occasion  she  tripped  and  fell.  This  accident 
di^raced  her  and  she  was  forced  to  resign  her 
office.  So  Jupiter,  in  the  form  of  an  eagle, 
left  Olympus  in  search  of  her  successor,  and 
flew  over  the  earth  until  he  saw  this  beautiful 
youth,  the  son  of  the  king  of  Troy.  Swooping 
down,  he  caught  the  boy  in  his  mighty  talons 
and  carried  him  back  to  the  top  of  his  moun- 
tain, where  he  was  taught  his  duties  as  cup- 
bearer to  the  gods.  A  marble  statue,  which  is 
a  copy  of  an  early  bronie  statue  by  Leochares 
of  Athens,  representing  Ganymede  being  car- 
ried oS  by  the  eagle,  stands  in  the  Vatican  at 
Rome.    Homer  says: 
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the  location  of  schools  of  herring  by 

ring  them  and  diving  for  the  fish,  which 

food.    The  birds  have  strong,  sharp 

vebbed  feet,  a  small  pouch  beneath  the 


"And  Bodlilte  Ganymede,  n 
Of  men,  the  gods  beheld  and  caught  him  up 
To  heaven.  «•  beautiful  was  he,  lo  pour 
The  wine  to  Jove,  and  ever  dwell  wlih  them." 

GAPES,  gayps.  Poultry  often  have  a  dis- 
ease which  makes  them  open  their  beaks  and 
cough  continually.  This  disease  is  called 
gapes,  and  is  caused  by  a  tiny  worm  which 
lodges  in  the  windpipe  of  the  fowl.  Gapes  is 
not  a  fatal  disease,  but  it  prevents  poultry 
from  fattening.  The  best  way  to  cure  the 
malady  ia  to  make  the  fowb  breathe  the  dust 
of  air-slacked  lime,  which  starts  a  violent 
coughing  and  dislodges  the  worm.  Epsom  salts 
added  to  the  food  may  effect  a  cure.  Another 
favorite  method  of  dislodging  the  worm  is 
with  a  feather  dipped  in  turpentine.  The 
coops,  dishes  and  even  the  earth  in  the  coops 
should  be  disinfected  after  the  disease  has  been 
banished, 

GAR.  There  are  two  kinds  of  fish  that  are 
called  gar,  or  garfish,  because  they  are  much 
alike  in  structure  and  appearance.  Both  are 
long  and  slender,  with  round  bodies  and  apear- 
like  snouts  which  are  filled  with  teeth.    One 
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lives  in  the  warm  parts  of  the  ocean,  grows 
about  two  feet  long  and  feeds  on  smaller  fishes. 
It  is  often  taken  to  the  city  markets,  as  it 
has  a  good  flavor,  something  like  that  of  mack- 
erel. The  other  gar  lives  in  the  rivers  and 
lakes  of  North  America,  grows  to  be  about 
five  feet  long,  but  is  not  good  to  eat.  Like  the 
ocean  garfish,  it  eats  smaller  fish  and  interferes 
with  fishing  by  destroying  nets,  so  it  is  killed 
freely.  Many  different  species  belong  to  this 
family. 

GARAGE,  garazh'.  The  word  is  French, 
and  it  has  been  taken  over  without  change  of 
form  or  pronunciation  into  the  English  lan- 
guage; it  means  keeping  under  cover,  or  to 
keep  under  cover,  and  has  become  limited  in 
its  application  to  automobile  storage  rooms. 
Since  automobiles  have  so  largely  taken  the 
place  of  horses  and  carriages,  the  garage  has 
taken  the  place  of  the  old  livery-stable  and 
barn.  It  is  a  building  where  men  clean,  repair 
and  store  automobiles. 

GARBAGE,  gar'baj,  is  household  refuse, 
chiefly  of  animal  and  vegetable  matter.  The 
problem  of  preventing  refuse  from  becoming  a 
menace  to  public  health  has  always  been  im- 
portant, and  in  many  instances,  difficult  of 
solution.  Garbage  carelessly  thrown  out  and 
allowed  to  lie  on  the  ground  soon  becomes  a 
prolific  source  of  disease.  Most  cities  have 
until  receqt  years  expended  large  sums  in  con- 
tracting for  its  disposal,  but  modern  scientific 
study  proves  that  instead  of  being  an  expense, 
garbage  can  be  made  an  important  source  of 
municipal  revenue.  As  the  refuse  comes  from 
hotels,  restaurants,  private  houses  and  other 
buildings  it  consists  of  a  mixture  of  meats, 
fish,  vegetables,  bread,  bones,  bottles,  paper, 
tins  and  the  like.  That  such  a  collection 
should  prove  to  be  worth  considerable  money 
appears  strange,  yet  it  is  true. 

Cost  of  Removal.  No  matter  how  garbage 
is  finally  disposed  of,  whether  dumped  into  a 
river  or  lake,  used  to  fill  in  waste  ground, 
burned,  or  turned  to  profit  by  scientific  treat- 
ment, the  most  expensive  item  connected  with 
its  removal  has  always  been  hauling.  From 
the  nature  of  the  garbage  it  is  advisable  that 
the  removal  be  done  at  night,  unless  the  most 
modern  covered  metal  wagons  are  available. 
This  adds  to  the  expense,  as  night  work  is 
always  more  costly  than  day  work.  Each 
house  and  building  is  supplied  with  garbage 
cans  of  suitable  size,  into  which  refuse  is 
thrown.  These  cans  are  collected  and  emptied 
into  wagons,  which  are  then  hauled  to  the 


point  of  disposal.  Contracts  between  munici- 
palities and  removers  were  formerly  based  on 
the  principle  of  paying  a  certain  sum  yearly 
for  the  remdval  of  the  garbage.  In  many  cities 
firms  now  contract  and  pay  for  the  right  to 
collect,  remove  and  utilize  the  garbage,  thus 
actually  reversing  conditions.  In  large  cities 
the  amount  of  garbage  collected  averages  about 
500  pounds  per  head  of  population  per  year. 
In  a  city  like  Chicago,  with  a  population  of 
2,500,000,  the  contractor  or  the  employees  of 
the  city  itself  must  remove  and  dispose  of 
1,250,000,000  pounds,  or  625,000  tons,  of  garbage 
annually.  That  means  that  whoever  under- 
takes the  work  must  be  prepared  to  haul  over 
1,711  tons  of  garbage  daily. 

Value  of  Garbage.  It  has  been  found  that 
not  only  can  garbage  be  made  to  pay  for  its 
own  removal  but  that  it  can  and  does  produce 
handsome  profits  for  those  securing  contracts 
for  its  disposal.  Until  recently,  a  contractor 
was  paid  150,000  annually  by  the  city  of  New 
York  for  the  removal  of  garbage.  That  same 
contractor  later  offered  to  pay  $130,000  for  the 
right  to  remove  and  dispose  of  the  garbage  for 
a  period  of  five  years. 

European  cities,  especially  those  in  France 
and  Germany,  have  been  in  advance  of  Amer- 
ican communities  in  devising  methods  of  ef- 
fective utilization  of  garbage.  In  a  typical 
up-to-date  European  plant  the  pure  garbage, 
that  is,  the  organic  matter  which  remains  after 
tin  cans  and  similar  objects  have  been  re- 
moved, is  boiled  for  eight  hours  or  more,  then^ 
subjected  to  high  pressure  to  eject  moisture, 
after  which  it  is  dried,  screened  and  ground. 
Of  the  resulting  substance,  called  tankage,  from 
three  to  four  per  cent  is  ammonia,  five  to  ten 
per  cent  bone  phosphate,  and  one-half  to 
one-and-a-half  per  cent  potash.  These  ele- 
ments make  the  tankage  a  fertilizer;  though 
not  a  very  valuable  one,  it  has  the  advantage 
of  containing  only  a  small  amount  of  fat,  which 
is  a  drawback  in  such  fertilizers  as  cotton  seed. 
The  grease  which  is  removed  from  the  tankage 
by  pressure  is  valuable  for  soaps,  glycerine, 
nitroglycerine,  dynamite  and  other  fat-prod- 
ucts. In  some  American  plants  the  grease  is 
extracted  by  treating  the  garbage  with  hot 
naphtha. 

The  garbage  which  is  not  fit  for  tankage  con- 
tains many  substances,  such  as  rubber,  paper 
and  metal,  which  may  be  sold  to  dealers  in 
them.  The  residue  may  be  burned  as  fuel 
in  electric  light  or  steam  plants.  Isi.  Vcwisecssa. 
it  is  a  common  v^^jsXiSR.'^  V^k  \s>3isxv  "Cfes^  «x!&«.^ 
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*  quantity  of  a  city's  garbage,  but  this  is  very 
wasteful,  as  at  best  only  the  bone  phosphate 
and  potash  can  be  saved.  c.h.h. 

Consult  Morse's  The  ColleGtion  and  Disposal  of 
Municipal  Waste;  Parsons'  The  Disposal  of  Mu- 
nicipal Refuse. 

GARCIA  y  gahrike'ah,  the  name  of  a  family 
of  celebrated  Spanish  musicians  and  singers, 
of  whom  Manuel  del  Popolo  Vicente  Gaeoa 
(1775-1832)  was  the  father;  Manuel  Garcia 
(1805-1906),  the  son;  and  Maria  Felicita  Gar- 
cia (1808-1836),  better  known  under  her  subse- 
quent name  of  Maubran,  was  the  daughter. 

The  father  was  an  eminent  Spanish  vocalist, 
music  teacher  and  composer,  bom  at  Seville. 
In  1808  he  went  to  Paris  and  met  with  great 
success  in  Italian  opera.  Later  he  studied  the 
Italian  method  in  Italy,  where  he  duplicated 
his  former  triumphs,  and  then  went  to  Lon- 
don. In  1826  he  toured  the  United  States 
and  Canada,  with  a  company  of  excellent  tal- 
ent, among  them  his  son  and  daughter;  this 
event  marked  the  introduction  of  Italian  opera 
to  American  audiences.  He  and  his  company 
gave  seventy-nine  representations,  including 
two  of  his  own  operas.  He  extended  his  oper- 
atic tour  as  far  as  Mexico,  where  he  was  robbed 
of  his  wealth  by  bandits. 

To  few  men  is  given  the  privilege  of  cele- 
brating their  hundredth  year  of  life,  but  this 
was  granted  to  Manuel  Garcia,  on  March  17, 
1905,  in  London,  in  the  presence  of  over  four 
hundred  guests  distinguished  in  the  scientific 
'  and  musical  world.  On  that  occasion  he  re- 
ceived decorations  from  King  Edward  VII  of 
England,  Emperor  William  of  Germany  and 
King  Alfonso  of  Spain.  At  the  age  of  twenty 
he  was  well  known  as  a  singer,  composer  and 
orchestra  conductor.  After  a  successful  oper- 
atic tour  in  America  as  a  member  of  the  com- 
pany with  his  distinguished  father  and  sister, 
'  he  returned  to  Paris  and  became  famous  as  a 
teacher  of  singing.  Jenny  Lind  was  one  of  his 
pupils.  He  is  famed  in  the  scientific  world 
also  as  the  inventor  of  the  larj'ngoscope,  the 
idea  for  which  was  gained  by  the  accidental 
placing  of  two  small  mirrors  by  which  he  was 
enabled  to  note  the  position  of  the  vocal 
chords  during  singing. 

The  daughter,  Maria  Felicita  Malibran,  was 
bom  in  Paris.  She  possessed  a  soprano  voice 
of  great  sweetness  and  phenomenal  compass. 
When  but  seventeen  years  old,  she  played  the 
leading  role  in  The  Barber  of  Seville,  at  Cov- 
ent  Garden,  London.  Her  gifts  as  an  actress 
^tarere  on  a  par  with  her  beautiful  voice,  and 


she  made  her  greatest  triumphs  in  tragedy. 
She  was  unhappily  wedded  to  a  New  York 
banker,  named  Malibran,  whom  she  divorced. 
Later  she  married  a  Belgian  violinist,  Charles 
de  Beriot.  bj>.m. 

GARCIA  Y  UnGUEZ,  gahrse'a  e  ene'gcs, 
Caldcto  (1836-1898),  a  Cuban  soldier-patriot 
who  gave  thirty  years  of  his  life  to  the  cause 
of  the  freedom  of  his  native  land,  and  who  died 
on  a  mission  in  its  behalf.  He  was  bom  at 
Holguin,  Santiago  Province.  For  a  while  he 
practiced  law,  but  in  1868  became  a  leader  in 
the  Cuban  insurrection  known  in  history  as 
the  Ten  Years'  War.  When  General  Miximo 
G6mez  was  removed  from  command  by  the 
govemment,  Garcia  succeeded  him  as  com- 
mander-in-chief of  the  Cuban  forces.  At  one 
time,  with  a  band  of  only  twenty  men,  Garcia 
was  surrounded  by  5(X)  Spaniards.  Rather  than 
be  captured,  he  attempted  suicide  by  shooting 
himself  through  the  head.  He  recovered,  how- 
ever, and  was  taken  to  Spain,  where  he  was 
held  a  prisoner  for  fifteen  years.  He  escaped  in 
1895,  the  year  of  Cuba's  final  insurrection,  and 
went  to  the  United  States,  where  he  engaged 
in  filibustering.  Eventually  he  succeeded  in 
reaching  Cuba  and  joining  the  native  forces 
and  soon  won  important  victories  as  one  of  the 
chiefs  of  the  Cuban  forces.  He  died  in  Wash- 
ington during  a  conference  at  which  Cuban 
affairs  were  being  discussed. 

When  the  United  States  decided  to  go  to 
the  rescue  of  Cuba,  and  war  broke  out  between 
that  country  and  Spain,  one  of  the  first  things 
to  be  done  was  to  communicate  with  the  in- 
surgent leader,  Garcia.  No  one  knew  just 
where  he  was,  and  the  task  was  a  dangerous 
one.  The  way  a  man  named  Rowan,  without 
a  question  which  would  disclose  his  identity 
or  arouse  suspicion,  faithfully  delivered  that 
communication  to  Garcia  in  the  wilds  of  Cuba, 
inspired  Elbert  Hubbard's  A  Message  to  Gar^ 
cia.  It  is  a  pamphlet  which  carries  an  inspiring 
message. 

GARDEN,  Mary  (1877-  ),  a  grand  opera 
star,  who  was  as  great  an  actor  as  a  singer, 
was  bom  in  Edinburgh,  Scotland.  She  moved 
with  her  parents  to  Chicago  at  the  age  of 
eleven,  where  she  remained  until  nineteen, 
when  through  the  aid  of  friends  she  was  en^ 
abled  to  continue  her  musical  education.  Miss 
Garden  is  regarded  as  practically  self-taught, 
as  she  had  very  little  instruction  at  home,  but 
made  much  of  two  years  of  study  abroad;  she 
leamed  her  art  upon  the  stage,  for  the  most 
part,  and  her  opportunity  came   quite  unex- 
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pectedly.  Choipentier'a  new  open,  Lmast, 
greatly  appealed  to  her,  and  abe  lemmed  the 
title  role  at  a.  time 
when  there  was 
not  the  slightest 
prospect  of  ever 
appearing  in 
One  night  in  IQOOj 
the  singer  v 
had  the  r6le  of 
Louise  became 
suddenly  indis- 
posed. It  was 
Mary  Garden, 
unknown  and  un- 
rehearsed,    who 
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make  her  profes- 
sional debut  in  the  third  act  and  to  carry  oET 
the  triumphs  of  the  evening.  Her  interpre- 
tation brought  instant  fame,  and  within  a 
week  the  youthful  choir  singer  from  Chicago 
became  one  of  the  stars  of  the  Opera  Comique 
and  the  favorite  of  Paris.  In  addition  to  the 
role  of  Louise,  which  she  has  presented  over 
two  hundred  times,  she  has  appeared  in  many 
other  notable  operas,  but  won  her  greatest 
successes  in  Pelteas  and  MelUande,La  TraiAata, 
Helena,  Manon,  Thaie  and  Ckerubin. 

GARDENIA,  gahrde'nia,  a  shrub  of  the 
madder  family  which  is  cultivated  in  a  double- 
flowered  variety  in  hothouses  everywhere.    Its 


'rAtU/KAM 


wiHy  i<  hit^ 
found  u  «  liardr 
ouukior  pluU  A 
the  BoutL^TK 
United  8tat«> 
In  the  RuifeiM  <A 
Chariestoa.  H.  C . 
they  are  objMii 
of  special  prvk, 
for  the  genu*  wm* 
named  by  the 
botanist  Lin- 
naeus, after  Dr. 
Alexander  Garden,  «  ativn  '/  '  \t^»^,  tjt 
Cape  Jasmine  is  anijthiT  ujuw.  >>"S'->*^v 
given  these  tropical  and  oitAr'JtvM  au^* 
although  they  are  not  relaU^l  (/,  u-^  ,a* 
mines.  One  species,  however,  u  nt/ijvlsftf  fc> 
the  Cape  of  Good  Hope  and  ilvry  */M*-wt^ 
resemble  jasmines,  hence  the  naiiw:.  \u  ti/ffi, 
Africa  the  very  hard  wotid  of  tlx;  At<it,  m 
used  for  agricultural  implcmirntu  sixl  mturt 
useful  articles.  The  best  known  wjifj-.tHi  wm 
brought  to  America  from  China,  when:  U>« 
orange-colored  fruit  or  berry  is  uwd  a*  a  dye. 
The  leaves  are  dark  green,  smooth  and  lanofe- 
shaped.  They  cluster  closely  about  the  cttiKl- 
lialike  blossom  with  its  smooth,  thick  peUls, 
which  are  so  delicate  they  will  turn  brown  »t 
the  slightest  bruise.    See  Jabminb. 
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•^  AHDEMING,  the  art  of  wcrking  Imnd 
in  hand  with  Nature,  which  gives  us  cultivated 
flowers  and  plants  to  delight  the  eye,  and  fruits 
and  vegetables  to  nourish  the  body. 

Gardening  is  the  oldest  of  all  the  arts.  Ten- 
nyson calls  Father  Adam  "the  grand  old  gar- 
dener," and  Shakespeare  saya,  ''There  is  no 
ancient  gentlemen  but  gardeners."  Two  thou- 
sand years  before  Christ  the  Egyptians  had 
irrigated  gardens;  the  Babylonians  knew  the 
Hanging  Gardens  of  Nebuchadnezzar,  one  of 
the  Seven  Wonders  of  the  World;  and  in  all 
countries  and  ages  since,  people  have  made 


gardeiLs  for  tlieir  use  and  pleasure  (see  Hano- 
INO  Gabdbns  of  Babtlon). 

Never  before,  however,  has  so  much  atten- 
tion been  given  to  this  delightful  and  profit- 
able occupation  as  in  the  twentieth  century. 
Perhaps  some  of  this  interest  can  be  traced  to 
the  achool  gardent  which  have  recently  become 
such  an  important  part  of  the  study  course, 
both  in  rural  and  in  city  districts.  Again,  the 
city  man's  backyard  gardening  is  an  attempt 
to  reduce  the  constantly-increasing  cost  of  liv- 
ing as  well  as  his  way  of  getting  "back  to  tJbe. 
land."     So  importuGft.  &.'atek  "^c*-  ■^■3aiK!u-'s&  ** 
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home  and  school  gardening  seem  to  the  United 
States  government  that  the  Bm*eau  of  Educa- 
tion has  established  a  School  and  Home  Gar- 
den Division,  with  experienced  teachers  in 
charge,  who  devote  their  entire  time  to  in- 
vestigating and  directing  garden  work  in  the 
big  cities. 

Specialized  Gardening.  A  farmer  is  only  a 
gardener  on  a  large  scale.  A  gardener  who 
specializes  in  vegetables  is  usually  called  a 
truck,  or  market,  gardener;  a  specialist  in  fruit, 
a  fruit-grower,  or  orchardist;  a  specialist  in 
flowers,  a  horticiUturist.  A  landscape  gar- 
dener is  an  artist  engaged  by  large  estates  or 
public  park  commissioners,  who,  instead  of 
paints  and  oils,  works  with  flowers,  shrubs, 
trees,  lawns,  drives  and  fountains  to  paint 
nature  pictures  that  change  with  every  season 
and  almost  with  each  hour  of  the  day. 

What  a  Garden  Teaches.  A  garden  is  like 
a  very  wonderful  school  where  all  the  in- 
structors teach  by  silent  but  interesting  object 
lessons,  and  where  all  the  pupib  "learn  to  do 
by  doing."  It  teaches  more  practical  botany 
than  a  nature-study  course;  but  it  is  not 
merely  botany:  it  joins  hands  with  the  study 
of  birds,  bees  and  butterflies,  insects  and  plant 
bacteria,  with  the  lore  of  the  weather  and  the 
seasons,  the  chemistry  of  the  soil,  the  use  of 
tools. 

A  garden  is  of  physical  benefit  through  the 
healthful  outdoor  exercise  its  cultivation  af- 
fords; and  such  exercise  has  an  added  value 
because  it  is  really  creative.  Moral  education 
it  gives,  too,  in  lessons  of  tenderness  for  helpless 
things;  lessons  in  responsibility,  patience  and 
perseverance,  and  that  vital  lesson  all  must 
learn — that  any  success  worth  having  results 
from  work.  A  garden  teaches  regard  for  the 
rights  of  others,  because  a  child  who  has  cared 
for  a  plant  from  its  seedtime  understands  what 
ownership  means. 

A  garden  is  an  education  in  the  appreciation 
of  beauty,  color,  artistic  arrangement  and  fra- 
grance. It  provides  a  "first  course"  in  the  love 
of  Nature.  Being  such  a  little  comer  of  the 
great  outdoors,  it  permits  a  closer  intimacy 
with  Mother  Nature  than  great  woods  and 
rolling  stretches  of  countryside  can  ever  give. 
Looked  at  from  the  purely  commercial  point 
of  view,  a  garden  is  an  education  in  economics. 
A  boy  or  girl  who  keeps  the  home  table  sup- 
plied with  fresh  fruits  and  vegetables  learns 
how  work  changes  itself  into  pennies,  which 
grow  into  dollars.  A  garden  helps  to  form  the 
habit  of  thrift  when  its  surplus  is  sold 


^  grow 
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and  the  boy  or  giri  encouraged  to  put  this 
money  in  the  bank  or  to  spend  it  wisely.  In 
many  families  parents  find  it  a  good  plan  to 
pay  the  little  gardeners  for  all  produce  used 
for  the  table,  realizing  how  great  an  incentive 
this  supplies  to  steady  and  enthusiastic  work. 

The  Site  and  the  Plan.  Whenever  there  is 
any  choice  in  the  matter  of  selecting  the 
location  of  the  garden,  the  important  points  to 
be  considered  are  soil  and  exposure.  A  south- 
em  slope  with  shelter  on  the  north  gives  ideal 
results.  At  any  rate,  the  garden  should  be  in 
a  free,  open  space,  away  from  shade  and  big 
trees,  so  that  Nature's  handmaids — sun  and 
air — may  work  their  magic  without  interfer- 
ence. 

The  second  thing  to  decide  is  what  kind  of  a 
garden  it  is  to  be — whether  a  vegetable  garden, 
a  flower  garden,  or  a  combination  of  the  two. 

Next  comes  the  making  of  a  "working  plan," 
on  paper.  This  should  be  a  diagram,  drawn 
to  scale — say,  a  quarter  of  an  inch  for  each 
foot  of  space — ^and  should  show  the  exact 
widths  and  arrangement  of  beds,  paths  and 
borders.  Whenever  possible  the  beds  should 
be  so  arranged  that  the  rows  will  run  north 
and  south,  to  give  the  plants  the  full  benefit 
of  the  sun  from  morning  till  evening.  So  much 
depends  upon  space  and  purpose  that  it  would 
be  useless  to  try  to  present  a  suggestive  plan 
in  this  brief  treatment.  Home-making  mag- 
azines and  special  gardening  periodicals  should 
be  consulted,  as  well  as  the  many  attractive 
and  inexpensive  books  on  the  subject,  for  there 
is  no  art  that  has  a  larger  or  more  fascinating 
literature. 

As  to  the  size  of  the  garden,  the  beginner 
must  beware  of  "overleaping  ambition."  Plan- 
ning and  seed-planting  are  easier  than  culti- 
vating. A  neglected  garden  may  be  worse  than 
useless,  while  even  a  small  plot  well  tended 
will  yield  good  profit  and  endless  satisfaction. 
It  is  wise  to  begin  on  a  small  scale,  find  out 
by  experience  how  much  can  be  well  done 
and  then  extend  operations  from  season  to 
season.  A  small  bed  for  a  young  child,  a  plot 
twenty-five  feet  square,  more  or  less,  for  an 
older  boy  or  girl,  will  afford  excellent  training 
and  practice,  and  from  these  modest  begin- 
nings the  garden  may  be  increased  year  after 
year.  The  novice  should  confine  himself  to 
the  common  and  easily-grown  varieties, 
whether  among  vegetables  or  flowers.  In  the 
flower  garden,  annuals  and  vines  that  grow 
quickly  are  encouraging  for  the  beginner.  The 
hardy  perennials,  which  bloom  year  after  yeu. 
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are  also  a  wise  choice,  especially  for  anyone 
whose  gardening  time  is  limited. 

Getting  the  Soil  Ready.  If  seeds  are  to  be 
properly  nourished  when  planted  they  must  be 
dropped  into  ground  that  is  well  supplied  with 
plant  food.  One  of  the  most  important  of 
these  foods  is  nitrogen,  usually  given  to  the 
soil  by  spreading  over  it  a  coating  of  stable 
manure  three  or  four  inches  deep.  Again,  if 
the  tiny  rootlets  are  to  send  their  fibers  down 
through  the  ground  for  food  and  moisture,  and 
if  the  young  plant  is  to  push  its  way  upward 
into  the  sunlight,  the  soil  must  be  soft  and 
fine.  To  make  it  so,  the  garden  plot  must  be 
thoroughly  spaded  and  dug  to  the  depth  of  a 
foot.  It  must  then  be  turned  over  again  and 
again  with  hoe  and  rake,  until  all  lumps  are 
broken  up.  Spading  and  raking  are  to  small 
gardens  what  plowing  and  harrowing  are  to 
large  farms.  Next,  since  the  soil  needs  potash 
and  phosphoric  acid,  as  well  as  nitrogen,  to 
feed  to  its  plants,  wood-ash  and  bonemeal 
should  be  sprinkled  upon  its  surface,  or  one 
of  the  good  chemical  fertilizers  sold  in  the 
stores  should  be  obtained.  By  working  this 
in  thoroughly  the  soil  will  become  pulverized 
and  mellow. 

Planting  the  Seed.  All  planting  must  be 
done  on  a  freshly-prepared  surface;  that  is, 
the  ground  must  be  watered,  hoed  and  raked 
smooth  just  before  the  seeds  are  put  into  the 
ground,  no  matter  how  much  previous  work 
has  been  done. 

Only  good  seed  will  produce  healthy  plants; 
therefore  it  should  be  bought  at  a  reliable  seed- 
house  and  then  tested  before  planting.  A  sim- 
ple testing  method  is  explained  in  the  article  on 
Seeds.  The  very  tiny  seeds  are  usually  scat- 
tered on  the  soft  ground  and  pressed  in  firmly 
with  a  smooth  board ;  larger  ones  are  planted  at 
varying  depths.  During  the  summer  seeds  need 
to  be  planted  deeper  than  in  springtime,  be- 
cause it  is  necessary  to  go  farther  down  to 
find  moist  soil.  The  planting  table  in  the 
article  Vegetables  gives  definite  instructions 
for  planting  vegetable  seeds;  a  similar  one  for 
flowers  will  be  found  under  that  article,  sub- 
head Suggestions  for  a  Flower  Garden, 

After  the  planting,  the  soil  must  be  pressed 
or  stamped  down  firmly,  bringing  the  earth 
in  contact  with  the  seed,  and  making  it  com- 
pact enough  to  hold  the  moisture  needed  for 
germination.  Each  row  or  bed  should  then  be 
tagged  with  a  thin  wooden  marker  on  which 
are  written  the  kind  of  seed  and  the  date  of 
planting. 
150 


When  to  Plant.  Planting  time  varies  in  dif- 
ferent localities  and  in  different  years.  Ex- 
perienced gardeners  go  according  to  the  fruit- 
tree  calendar.  When  the  peach  and  pear  are 
in  bloom  they  plant  the  hardy  vegetables,  such 
as  onions,  lettuce,  radishes,  spinach,  beets,  pars- 
nips, turnips  and  the  like.  When  the  apple 
blossoms  appear  they  plant  the  more  tender 
varieties,  like  beans,  com,  melons,  pumpkins 
and  cucumbers.  Most  of  the  flowers,  with 
the  exception  of  the  sturdy  little  pansy  and  a 
few  others,  also  need  to  be  held  back  until 
this  more  conservative  time.  However,  if  the 
gardener  wishes  to  get  an  early  start  he  plants 
his  seed  in  a  hotbed  or  cold-frame,  which  is 
easy  and  inexpensive  to  make,  or  starts  it  in 
pots  or  *'flats,"  kept  indoors.  Then  he  waits 
with  his  transplanting  until  the  warm  weather 
has  come  to  stay,  which  is  generally  when 
apple-blossom  time  is  past. 

What  Cultivation  Means.  Cultivating  the 
ground  means  keeping  it  well  fed,  well  stirred 
and  well  watered.  Occasionally,  particularly 
if  the  garden  does  not  seem  to  be  thriving,  a 
fertilizer  should  be  sprinkled  upon  its  surface. 
Different  soils  need  different  treatment,  but 
one  of  the  best  all-round  fertilizers  is  bone- 
meal.  When  manure  is  used  care  must  be 
taken  not  to  let  it  come  in  contact  with  the 
plant  itself.  Lime  helps  to  keep  the  soil  sweet. 
Mulch,  a  light  layer  of  fine  soil  kept  on  the 
garden  surface,  assists  the  ground  in  retaining 
its  moisture  and  keeps  out  weeds;  it  is  se- 
cured by  hoeing  the  ground  and  then  dragging 
a  rake  lightly  over  it.  Frequent  sprinkling 
with  a  hose  is  necessary. 

Protecting  the  Garden.  Every  garden  is  a 
battlefield,  with  the  flowers,  vegetables,  birds 
and  gardener  in  league  against  destructive  in- 
sects and  troublesome  weeds.  The  fight  against 
the  weeds  must  begin  the  minute  they  send 
their  unwelcome  stalks  through  the  earth,  for 
they  are  using  up  food  that  belongs  to  the 
rightful  possessors  of  the  soil.  The  younger 
they  are,  the  easier  to  uproot,  and  if  the  war 
is  well  fought  in  the  beginning  of  the  season, 
the  later  struggle  will  be  less  strenuous.  Con- 
stant stirring  and  mulching  of  the  soil  dis- 
courages the  weeds,  and  the  garden  more  than 
repays  the  time  and  effort  bestowed  upon  it 
by  looking  trim  and  yielding  abundantly.  The 
United  States  government  has  given  special 
attention  to  the  weed  problem  of  farmers  and 
gardeners  in  its  bulletin  entitled  Weeds  and 
How  to  Kill  Them;  this  pamphlet  maji  Vs^.  ^ic*- 
tained  through  th^  \^^'^'w^ss^KQ^.  ^  v^^^nk^^sss.^. 
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A  VILIAOB  BACKTAHD  AS  IT  FKEQVBNTLr  APPEARS 


AmoDg  the  ineect  foes  of  the  garden  are 
those  thut  actually  devour  the  plant  and  those 
that  jnj  ure  it  by  Bucking  its  j  uices.  The 
weapon  used  against  the  eating  insects  is  poi- 
son, such  as  Paris-green  or  Bordeaux  mL'cture, 
which  is  sprayed  ou  the  leaves.  The  sucking 
insects  ha\'e  to  be  deluged  with  liquid  or 
powder;  lime,  soot,  tobacco  dust  and  kerosene 
emulsion  are  among  the  usual  remedies.  The 
cutworm,  which  comes  early  and  does  fearful 
damage  all  summer,  is  best  conquered  by  feed- 
il^  it  poisoned  bran  mash ;  the  rose-borer  is 
fought  with  hellebore.  The  different  vegetables 
ha^'e  special  enemies,  each  of  which  is  sus- 
ceptible to  certain  poisons  and  not  to  others. 

In  a  small  garden  the  insect  population  caa 
generally  be  kept  down  by  going  over  the 
patch  systematically  every  day,  particularly 
early  in  the  season,  pickipg  oS  the  bugs  and 
dropping  them  into  a  can  of  kerosene.  A 
weedless  garden  has  few  insect  invaders.  And, 
of  course,  the  birds  and  toads  are  constantly 
cooperating  with  the  garden's  owner,  so  that 
by  encouraging  the  presence  of  these  allies  he 
will  find  his  labors  greatly  lightened.  A  bird- 
house  and  a  drinking  basin  will  attract  the 
winged  helpers  (see  illustration,  in  the  article 
Bird).  A  dark,  cool  corner  fitted  up  with  a 
few  stones,  or  a  box  lying  on  its  side  under  a 
bush,  will  furnish  the  toad  a  home  in  which 
he  will  live  contentedly  as  assistant  gardener. 

Making  the  Garden  Pay.  There  is  profit  in 
gardening,  even  for  a  boy  or  girl  who  has  only 
after-school  and  vacation-time  to  give  to  it. 
Many  an  unattractive  backyard  or  empty  lot, 
such  as  the  one  shown  in  the  accompanying 
illustration,  which  has  been  a  mere  dumping- 
ground  for  rubbish,  has  been  transformed  by 
the  children  of  the  family  into  a  commercial 
success  like  that  shown  in  the  second  picture. 
Such  a  transformation  pays  cash  dividends  on 
e  and  effort,  besides  making  the  home  sur- 
dings  pleasanter  and  more  healthful. 


It  is  an  easy  matter  to  find  customers  for 
the  surplus  garden  produce,  for  there  is  always 
a  demand  for  home-grown  vegetables  and  bei^ 
ries.  A  boy  who  goes  into  gardening  as  a 
business  should  concentrate  on  one  or  two  veg- 
etables; first,  in  order  to  have  a  sufficient  out- 
put for  the  market,  and,  second,  because  it 
means  less  effort  and  greater  rettims.  When 
he  has  mastered  these  he  can  add  others  to  his 
list.  Specializing  has  good  profit  in  it,  how- 
ever, and  many  experienced  gardeners  prefer 
to  devote  their  entire  time  to  a  single  crop. 

The  young  gardener  may  work  up  a  route 
of  private  customers  in  his  own  neighborhood; 
he  may  sell  to  the  town  grocers  or  hotels;  or 
he  may  dispose  of  his  produce  by  shipping  to 
outside  points.  The  parcel  post  offers  an  ideal 
rapid  delivery  service  for  garden  products.  He 
should  consult  with  an  experienced  shipper  in 
order  to  Icam  how  to  prepare  his  vegetables 
most  attractively  and  how  to  pack  them  in  the 
best  way.  Good  advice  is  contained  in  the 
United  States  government  bulletin  on  Market- 
ing by  Parcel  Post.  Many  a  boy  has  in  this 
manner  made  his  vacation  pay  for  the  fol- 
lowing year's  work  in  college.  There  are  indi- 
rect pro&ts,  too.  Prize  specimens  of  garden 
art  often  win  worth-while  cash  rewards  at  state 
or  county  agricultural  exhibits;  and  more  than 
one  amatetir  gardener,  branching  out  into  gen- 
eral farming,  has  found  his  early  experience 
in  the  home  garden  a  valuable  asset. 

Girls  as  well  as  boys  can  make  money  by 
selling  flowers  to  florists  or  to  people  who  lack 
flower  gardens,  or  by  raisii^  young  plants  in 
hotbeds  or  flats  for  supplying  neighbors  who 
might  not  otherwise  be  tempted  to  make  gar- 
dens. Pansy  plants,  especially  when  they  have 
begun  to  bloom,  are  very  quickly  disposed  of. 
Seeds  and  bulbs  can  be  sold  in  a  small  way. 
Boys  and  girb  may  also  do  garden  service, 
charging  for  their  work  by  the  hour  and  thus 
turning  their  knowledge  into  cash. 
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Canning  and  preserving  the  surplus  vege- 
tables and  Cniita  of  the  garden  is  a  home 
industry  in  which  women  and  girla  are  finding 
wide  scope  for  profitable  work.  Some  practical 
instructions  along  this  line  can  be  secured  from 
the  United  States  Department  of  Agriculture. 
The  agricultural  departments  of  the  Dominion 
of  Canada  and  of  the  several  provinces  also 
issue  bulletins  containing  practical  suggestions 
for  various  lines  of  gardening.  l.m.b. 

Consult  Bailey's  Garden  Makino:  Duncan's 
When  Mother  Lela  Va  Oarden;  Hlgglns's  Little 
Qardcnf  for  Yovng  and  Old. 

Rclatrd  aabJeelH.  The  following  articles  In 
these  volumes  contain  much  material  which  will 
be  helpful  In  connection  with  the  obove.  A  num- 
ber of  theae  articles  contain  lists  of  related  Huh- 
Jects,  and  to  those  also  the  reader  Is  referred. 


Agriculture 

Grafting 

Annuals 

Horticulture 

Insecticides  and 

Botany 

I^inglclde* 

Boys'  and  Glrla'  Clubs 

Breeding 

plant 

Bulb 

Pollen  and  Pollination 

CannlUK  Clubs 

School  Garden 

Fertilizer 

Soil 

Vegetnblea 

Fruits 

Weeds 

GARDEN  OF  THE  GODS,  the  name  given  to 
a  500-acre  region  in  Colorado,  between  Mani- 
tou  and  Colorado  Springs,  noted  for  its  many 
curiously-shaped  red  and  white  sandstone  for- 
mations. Among  these  are  the  Cathedral 
Spires,  Balanced  Rock,  Siamese  TtMna  and  the 
Setd  and  Ike  Bear,  The  gateway  consists  of 
two  masses  of  red  rock,  300  feet  high,  and  only 
wide  enough  at  the  bottom  to  admit  a  vehicle. 
These  grotesque  masses  are  the  remains  of 
mountains  worn  and  washed  away  by  the  winds 
and  waters.  A  magnificent  view  of  Pike's  Peak 
is  obtained  from  the  Garden. 

GAR'DINEB,  Sahubl  Rawson  (1829-1902), 
an  English  historian,  author  of  numerous  his- 
torical works  of  recognised  value.     His  Stu- 


dents' History  oj  Ervjland  and  An  Inlrodtiction 
to  the  Study  of  English  Historj/  are  widely 
used  as  textbooks  in  English  and  American 
schools.  The  most  important  of  his  vior\a, 
marking  him  as  an  historian  of  very  high  order, 
are  The  HiMtory  o/  England  jrom  the  Accet- 
aion  oj  James  I  to  the  Outbreak  oj  the  Great 
CivU  War,  The  Hatorv  of  the  Great  CivU 
War,  and  The  History  of  the  Commonwealth 
and  Protectorate. 

GARDI'NEB,  Stbfhen  (about  1493-1555),  a 
famous  English  churchman,  who  played  in  his 
day  a  role  scarcely  second  in  importance  to 
those  of  Wolsey  and  Thomas  Cromwell.  Aa 
the  secretary  of  Wolsey  he  was  sent  by  the 
king  to  Rome  in  152S  to  persuade  the  Pope  to 
allow  Henry  to  divorce  his  wife.  Though  he 
was  unsuccessful  in  this,  and  later  refused  to 
give  up  his  Catholic  faith,  Henry  continued  to 
shower  honors  upon  .him.  Under  Edward  VI 
he  was  imprisoned,  but  Mary  restored  him  to 
his  high  place. 

GASD'NEB,  Mass.,  a  town  in  Worcester 
County  in  the  nortb-central  part  of  the  state, 
of  special  importance  as  a  center  of  chair 
manufacture.  Fitchburg  is  fifteen  miles  east 
and  Worcester  is  twenty-six  miles  southeast. 
Gardner  is  on  the  Fitchburg  River  and  on  the 
Fitchburg  branch  of  the  Boston  &  Maine  Rail- 
road. The  population  was  14,699  in  1910,  and 
17,140  in  1916,  by  Federal  estimate. 

Gardner  includes  South  Gardner,  West 
Gardner  and  Gardner  Center,  covering  a  total 
area  of  over  twenty-one  square  miles.  The 
town  is  pleasantly  situated  on  seven  hills  and 
includes  Dunn  and  Crystal  Lake  parks  and 
some  small  streams.  It  contains  the  Levi 
Heywood  Memorial  Library  and  Museum,  the 
Henry  Heywood  Memorial  Hospital,  a  state 
colony  for  the  insane,  an  almshouse  and  a 
home  for  the  aged. 

The  industry  of  chair-making  at  Ga.'^-i»». 
dates  from  1805.    \*n\  ^5L!ffs-»™&.  vx-savx^stT* 
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was  a  local  mveator  of  chair  making  machinery      Massachusetts  patriot  who  died  from  a  vound 

iind  a  n  inufflcturer     Rattan  pood     -i  I  er        ^     rece  ved  in  the  Batlle  of  Bunker  Hill.    The 

go-cart     mach  Qerj     pad"!    lubs    (oj=      ^K,    settlemeat  was  incorporated  as  a  town  in  1785. 

and  oil  eto\ea  are  other  important  man  i     JKR   ^^  "■  governed  by  town  meetings,  followiDg 

Gardner  naa  named  m  honor  of  pllfl.l   the  pmct.ice  begun  in  colonial  days,  convened 

Colonel    Thomas   Gardner    a  ^^i^^^^^HJ^Dtj^^^^^^^^MiB  when  ncce^»iry. 

_i  Monument  n^^^j^VVashington  L 


VwJaRFIELD,    I      t^    \ii  ISJl  1S.S1   . 

an  American  soldier  and  Htatfaman,  and  the 
twentieth  President  of  the  United  States.  He 
was  the  fourth  President  to  die  in  office  and 
the  second  to  meet  a  martyr's  death.  Garfield 
was  a  self-made  man,  in  the  very  best  sense 
of  the  word;  without  great  genius,  he  won 
high  rank  in  many  fields  through  industry, 
perseverance  and  court^e.  As  a  teacher  he 
kindled  in  his  pupils  a  longing  for  truth  which 
led  them  to  regard  him  as  one  of  the  great 
teachers,  to  be  compared  with  men  like  Arnold 
of  Rugby.  As  a  soldier  he  rose  in  two  years 
to  high  rank,  and  would  have  risen  higher  but 
for  a  call  to  other  duties.  In  Congress  be 
became  the  leader  of  his  party,  yet  he  was  not 
as  great  a  party  leader  as  some  others  of  his 
time,  because  he  frequently  sacrificed  party 
expediency  to  the  national  good.  He  was  a 
far-seeing  statesman  who  never  lost  sight  of 
everyday  morality. 

As  an  orator,  his  own  earnest  faith  made 
people  listen  to  him  with  respect  and  he  never 
stooped  to  oratorical  tricks.  Bis  speeches  sel- 
dom rose  to  lofty  heights,  yet  he  was  always 
impressive.  When  he  heard  the  news  of  Lin- 
coln's death,  he  spoke  a  few  simple  words, 
from  the  balcony  of  the  New  York  custom- 
house, which  calmed  a  freniied,  horror-stricken 
mob:  "Fellow  citizens:  Clouds  and  darkness 
are  around  Him;  His  pavilion  is  dark  waters 
and  thick  clouds;  justice  and  judgment  are 
the  establishment  of  His  throne;  mercy  and 
truth  shall  go  before  His  face  I  Fellow  citi- 
zens! God  reigns,  and  the  government  at 
Washington  still  lives,"  Only  sixteen  years 
later,  he  hiraself  met  death  as  Chief  Executive 
at  the  hands  of  an  assassin. 

Youth  and  Young  Manhood.  James  Abram 
^^^arfield  was  bom  in  a  log  cabin  at  Orange, 


(  ,\jl  ojT!!.  CuiiiK.v,  niii,.,,  (,11  November  19. 
1831.  His  parents  had  moved  from  New  York 
state  to  the  Western  Reserve  only  the  year 
before.  Abram  Garfield,  the  father,  made  a 
good  beginning  on  his  new  farm,  but  died 
before  his  son  James's  second  birthday. 
Though  James  was  the  youngest  of  four  chil- 
dren, his  youth  did  not  prevent  him  from 
doing  his  share  of  work.  At  the  age  of  ten  he 
was  accustomed  to  hard  manual  labor,  and  be 
added  his  mite  to  the  family  income  by  work- 
ing at  every  opportunity  for  the  ne^boring 
fanners.  Meanwhile  he  had  made  great  prog- 
ress in  his  schooling.  Be  read  all  the  booki 
be  could  buy  or  borrow,  and  he  was  especially 
fond  of  the  Bible  and  of  American  hiatoiy. 

About  his  fourteenth  year  his  imagination 
was  kindled  by  a  volume  of  tales  of  the  sea; 
be  wanted  to  be  a  sailor  and  to  live  a  life  of 
adventure.  The  quiet  routine  on  the  farm 
no  longer  satisfied  him,  and  with  bis  mother's 
permission  he  went  to  Cleveland,  where  he 
intended  to  ship  as  a  common  seaman  on  a 
lake  schooner.  He  got  no  farther,  however, 
than  the  deck  of  the  first  schooner  he  saw, 
when  the  captain  spied  him  and  urged  bim  to 
get  back  to  shore.  Though  somewhat  dis- 
heartened by  his  experience,  young  Garfield 
determined  not  to  return  home  without  adven- 
ture and  without  money.  Wandering  about  the 
city  in  search  of  work,  he  met  a  canal  boatman, 
who  hired  him  to  drive  his  team  along  the 
towpath  of  the  Ohio  Canal.  In  later  years 
Garfield  never  said  much  about  this  experience, 
but  it  is  known  that  he  was  soon  promoted 
from  the  towpath  to  a  position  on  the  boat. 
After  several  months  an  attack  of  ague  sent 
him  home  and  it  seems  to  have  banished  any 
further  desire  to  work  on  the  canal. 

It  was  then  the  boy's   ambition   to   be  ft 
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teacher,  and  with  this  end  in  view  he  entered 
Geauga  Seminary  at  Cheater,  ten  miles  from 
his  home;  then  from  1851  to  1854  he  studied 
at  the  Wesl«m  Reserve  Eclectic  Inatitute,  now 
called  Hiram  College.  In  the  vacations  he 
learned  and  practiced  the  trade  of  carpentry, 
helped  on  the  farms  at  harvest  time  and  taught 
school  to  earn  money  for  his  education.  After 
hig  first  term  at  Geauga  Seminary  he  asked 
and  needed  no  financial  assistance  from  his 
mother. 

During  the  three  years  Garfield  spent  at 
Hiram  College  he  not  only  earded  hia  way,  but 
he  saved  $350  towards  the  expense  of  several 
years  at  an  Eastern  college.  After  hesitating 
as  to  Yale,  Brown  or  Williams,  he  finally 
chose  the  last,  chiefly  because  Mark  Hopkins, 


the  President  with  qulle  un- 
ted  arroftance,  and  before  he  had  been  four 
ths  In  hIa  uncnsy  place  of  BUthorltj'  one  of 
crowd LnfT  throng  whom  he  had  disappointed 


its  great  president,  wrote  him  a  friendly  letter 
of  encouragement.  There  was  some  feeling 
among  his  friends  and  the  members  of  his  fam- 
ily that  Garfield  should  have  chosen  Bethany 
College,  in  West  Virginia,  an  institution  con- 
trolled by  the  Disciples  of  Christ.  Garfield 
was  by  nature  religious,  and  he  had  recently 
been  received  into  that  denomination,  of  which 
his  mother  was  also  a  member.  The  actual 
reasons  he  assigned  for  his  decision  against 
Bethany  College  revealed  the  independence  of 
mind  which  was  one  of  his  moat  pronounced 
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characteristics.  In  addition  to  the  fact  that 
the  couise  of  instruction  at  Bethany  was  lim* 
ited,  he  said  that  Bethany  waa  too  friendly 
toward  slavery,  and,  most  significant  of  all, 
that  as  he  had  "inherited  by  birth  and  associa- 
tion a  strong  bias  toward  the  religious  views 
there  inculcated,  he  ought  especially  to  ex- 
amine other  faiths."  Two  years  at  WilHamB 
College  completed  his  formal  education,  and  in 
1856  he  returned  to  Hiram  College  to  teach 
Latin  and  Greek. 

Up  to  that  time  Garfield  had  given  no  indi- 
cation of  great  ability.  He  was  industrious, 
conscientious  and  courageous,  but  by  no  means 
conspicuous  for  his  superiority.  He  had,  how- 
ever, laid  a  firm  foundation,  and  within  the 
next  seven  years  was  in  turn  professor,  college 
president,  state  senator,  major-general  in  the 
United  States  Army,  and  member  of  the  Na- 
tional House  of  Representatives.  This  is  a 
rise  to  fame  paralleled  in  the  lives  of  but  few 

,  In  1857,  when  only  twenty-six,  he  was  chosen 
president  of  Hiram  College,  As  a  teacher  he 
was  remarkably  successful,  because  his  own 
youthful  enthusiasm,  his  thirst  for  knowledge 
and  his  regard  for  the  truth  communicated 
itself  to  his  pupils.  His  classes  discussed  al- 
most every  subject  of  current  interest  in 
science,  religion,  ethics,  art  and  scholarship, 
and  felt  his  influence  at  every  point.  He  occa- 
sionally preached,  a  practice  permitted  by  hia 
Church,  and  he  was  also  studying  law.  At 
first  he  seems  to  have  taken  no  interest  in 
politics,  but  when  the  slavery  question,  which 
he  thought  a  moral  issue,  became  political, 
he  sought  every  possible  opportunity  to  oppose 
it.  His  prominence  among  anti-slavery  men 
in  Ohio  led  to  his  election,  without  solicitation 
on  his  part,  to  the  state  senate.  There  bis 
industry  and  versatility  were  again  apparent, 
and  he  investigated  and  made  reports  on  such 
widely  separate  fields  as  geology,  parliamentary 
law,  education,  finance  and  the  state  militia. 

Garfield  as  a  Soldier.  In  August,  1801,  the 
governor  of  Ohio  commissioned  Garfield  lieu- 
tenant-colonel of  the  Forty-Second  Regiment 
of  Ohio  Volunteere.  Most  of  the  members  of 
the  regiment  were  graduates  or  students  of 
Hiram  College  and  were  drawn  into  the  army 
by  Garfield's  example.  Very  soon  promoted 
to  the  rank  of  colonel,  he  reported  with  his 
regiment  to  General  Buell,  then  in  Louisville, 
Ky.  Buell  was  so  impressed  by  the  effiiue.^£n 
of  Garfield's  r^niKoii.  '^■ss.  \«  -bk^*  V-oo.  "^j™ 
command  of  a    VrevyAfc  *3A  at»iswA- ^■'"=°- 
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drive  the  Confederates  out  oi  Eafltem  Ken- 
tucky. A  fortoight  later  Garfield  won  the 
Battle  of  Middle  Creek  (January  10,  1862},  on 
a  field  chosen  by  the  enemy,  who  also  had 
the  advant^e  of  superior  numbera.  This  vic- 
tory, followed  by  General  Thomas's  aucceaa 
at  Mill  Spring,  nearly  ended  Confederate  hopes 
in  Kentucky.  Gar&eld's  services  were  acknowl- 
edged by  the  President  in  a  general  order  to 
the  army,  and  he  was  appointed  bngadiei>- 
general.  He  reached  Shiloh  in  time  to  take 
port  in  the  second  day's  battle,  was  prominent 
in  all  the  operations  around  Corinth,  and 
showed  considerable  engineerii^  skill  in  re- 
building bridges  and  the  fortifications  of  Hunts- 

Durii^  the  winter  of  1862-1863  he  was  in 
Washington  as  a  member  of  the  court  which 
court-martialed  General  Fitz-John  Porter,  but 
in  February,  1863,  he  rejoined  the  Army  of  the 
Cumberland  aa  chief  of  staff  to  General  Rose- 
crsns.  During  the  Battle  of  Chickamauga, 
when  a  blunder  caused  the  defeat  of  the  Fed- . 
eral  right,  Garfield  rode  under  fire  to  carry 
the  news  to  Thomas,  and  under  Thomas's 
orders  helped  to  save  the  left  from  rout.  For 
his  services  in  this  battle  Garfield  was  com- 
missioned major^eneral.  Shortly  afterward 
Thomas  took  command  of  the  Army  of  the 
Cumberland  and  asked  Garfield  to  take  com- 
mand of  a  division.  Garfield  was  only  thirty- 
two,  with  every  prospect  of  a  brilliant  military 
career,  but  at  the  earnest  request  of  President 
Lincoln  and  Secretary  of  War  Stanton  he  re- 
signed from  the  army  and  took  his  place  in  a 
new  field. 

Garfield  in  Congress.  In  i862,  while  still  in 
active  service  in  the  army,  Garfield  was  elected 
to  Congres;  he  took  his  seat  in  December. 
1863.  Lincoln  urged  him  to  take  this  etep, 
with  the  plea  that  be  could  be  of  greater  Ber\-- 
ice  to  the  Union  while  in  Congress  than  in 
the  army.  Garfield's  reputation  as  a  soldier 
secured  for  him  a  place  on  the  Committee  on 
Military  AlTaiis,  an  unusual  honor  for  a  new 
member,  for  the  committee  was  at  that  time 
the  most  important  in  Congress.  His  authority 
on  military  matters  won  quick  recognition,  and 
his  opinion  was  frequently  sought  as  that  of 

At  the  close  of  the  war  he  was  transferred, 

at  his  own  request,  to  the  Committee  on  Ways 

and  Means.    His  reason  for  choosing  this  new 

field  was  that,  the  war  being  ended,  financial 

■ImUers  would  demand  first  attention,  and  be 

1  his  share  in  their  treatment.    His  ca- 
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pacity  for  hard  work  later  won  him  a  place  as 
chairman  of  the  Committee  on  Banking  and 
Currency  and  of  the  Committee  on  Appropria- 
tions. Throughout  the  Reconstruction  period 
Garfield  was  allied  with  the  radical  Republi- 
cans. He  opposed  Johnson's  policies  and  voted 
for  his  impeachment.  He  was  from  the  tint 
an  advocate  of  sound  money,  and  never  lost  a 
chance  to  tell  Congress  and  the  country  the 
necessity  of  saving  the  country's  financial 
honor. 

In  1876  he  went  to  New  Orleans,  at  President 
Grant's  request,'  to  watch  the  counting  of  the 
Louisiana  vote,  and  in  the  next  year,  although 
he  had  been  opposed  to  an  electoral  commis- 
sion in  the  Hayes-Tilden  controversy,  was  him- 
self chosen  a  member  by  acclamation  (see 
Electooai.  Commission).  After  Blaine's  trans- 
fer from  the  House  to  the  Senate  in  1S77, 
Garfield  became  the  undisputed  leader  of  the 
Republicans  in  the  House.  In  January,  1880, 
the  Ohio  legislature  elected  him  to  the  United 
States  Senate,  but  he  never  look  his  seat. 

The  Election  of  1880.  In  the  national  Re- 
publican convention  at  Chicago,  in  June,  1880, 
James  A.  Garfield  sat  at  the  head  of  the  Ohio 
delegation.  Ohio  wanted  the  nomination  of 
John  Sherman,  and  Garfield  nominated  Sher- 


BLECTION  OF  1880 
Oarfleia  and  Arthur  received  2m  electoral  votes 
-        " "'  Hancock    and    Bngllsb 

man  in  a  remarkable  address.  But  a  large 
number  of  delegates  were  plet^ted  to  James  G. 
Blaine,  and  a  still  larger  number  wanted  to 
nominate  Grant  for  a  third  term.  The  Grant 
adherents  were  the  "stalwarts,"  led  by  Conk- 
ling  and  Arthur  of  New  York ;  the  opposition 
to  Grant  gloried  in  the  name  of  ''half-bKeds." 
For  thirty-three  tiring  ballots  Grant  had  from 
300  to  700  vol«a  in  the  convention,  the  re- 
mainder being  divided  among  Blaine,  Sher- 
man and  George  F.  Edmunds.     Garfield  tud 
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received  one  or  two  votes  from  time  to  time, 
but  had  not  been  seriously  considered  until  the 
thirty-fourth  ballot,  when  Wisconsin  gave  him 
thirty-six  votes.  On  the  thirty-sixth  ballot  he 
received  a  majority  of  the  votes,  and  was 
declared  nominated. 

In  the  campaign  which  followed  Garfield  es- 
tablished a  new  precedent  by  making  speeches 
in  his  own  behalf  in  Ohio,  New  York  and  sev- 
eral other  states.  An  attempt  was  made  to  con- 
nect him  with  the  Credit  Mobilier  (which 
see),  but  no  proof  of  personal  corruption  was 
ever  offered.  That  the  people  at  large  be- 
lieved in  his  innocence  was  shown  by  the 
result  of  the  election,  in  which  he  received 
an  electoral  vote  of  214  to  155  for  Winfield 
S.  Hancock,  the  Democratic  candidate. 

Garfield's  Brief  Administration.  When  Gar- 
field entered  office,  it  seemed  that  his  adminis- 
tration was  to  be  most  successful.  Both  pub- 
licly and  privately  he  announced  his  desire  to 
unite  all  factions  of  his  party  and  of  the  people 
in  his  support,  but  his  hope  was  not  fulfilled. 
With  the  exception  of  Robert  T.  Lincoln,  Sec- 
retary of  War,  his  strong  Cabinet  was  com- 
posed entirely  of  "half-breeds,"  Blaine  himself 
being  Secretary  of  State,  The  President,  how- 
ever, recognized  the  stalwart  faction  in  the 
nomination  of  about  a  dozen  important  officers 
in  New  York,  all  apparently  with  the  approval 
of  Conkling  and  Piatt,  the  Senators  from  that 
state.  Then  he  sent  to  the  Senate  the  nomina- 
tion of  William  H.  Robertson  as  collector  of 
the  port  of  New  York.  Robertson  was  one 
of  Conkling's  bitterest  political  foes,  and  Conk- 
ling tried  to  prevent  confirmation.  The  Re- 
publican Senators,  yielding  to  Conkling's 
wishes,  agreed  in  caucus  to  allow  the  nomina- 
tion to  lie  over  from  May  until  December. 
This  was  a  victory  for  Conkling,  but  the 
President  met  this  move  by  withdrawing  the 
dozen  nominations  which  pleased  Conkling. 
Conkling  and  his  colleague.  Senator  Piatt, 
thereupon  resigned  and  appealed  to  the  New 
York  legislature  for  reelection  to  vindicate  the 
right  of  Senatorial  patronage.  The  legislature 
refused  to  reelect  them,  and  meanwhile  the 
nomination  of  Collector  Robertson  was  con- 
firmed. 

On  the  morning  of  July  2,  1881,  President 
Garfield  was  in  a  holiday  mood.  Twenty-five 
years  before  he  had  been  graduated  from  Wil- 
liams College,  and  on  this  day  he  was  to  go 
back  to  his  alma  mater  for  his  twenty-fifth 
reunion.  As  he  was  walking  through  the  rail- 
way depot  in  Washington,  arm  in  arm  with 
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Outline  and  Questions  on 
James  A.  Garfield 

I.   EUirly  Yearn 

(1)  Birth  and  parentage 

(2)  Early  need  for  hard  work 

(3)  Beginnings  of  an  education 

( 4 )  "On  the  towpath" 

(5)  In  Institute  and  college 

II.    Rapid  Rise  to  Prominence 

(1)  Work  as  teucher 

(a)   Reasons  for  success 

(2)  As  president  of  Hiram  College 

(3)  Interest  in  the  slavery  question 

(4)  In  the  state  legislature 
(.5)   As  a  soldier 

(a)  Battle  of  Middle  Creek 

(b)  Gallant  services  at  Battle  of 

Chickamauga 

(6)  In  Congress 

(a)  Work  on  committees 

(b)  Policy   during    Reconstruction 

period 

(c)  Republican  leader  of  the  House 

(7)  Election  of  1880 

(a)  Garfield's  place  in  Republican 

convention 

(b)  Chosen  as  compromise  candi- 

date 

(c)  Elected  President 

III.    AdmlnUtratlon 

(1)  "Stalwarts"  and  "half-breeds" 

(2)  Break  with  Conkling 

(3)  Star  Route  frauds  case  tried 

(4)  Death   at   the   hands   of  a   disap- 

pointed office-seeker 

IV.    Summary 

(1)  Not  a  great  genius 

(2)  Remarkable  rise  to  power  due  to 

industry  and  perseverance 

(3)  Rank  as  an  orator 


Questions 


What  characteristic  reason  did  Gar- 
fleld  grive  for  not  attending  a  college  of 
his  own  religious  denomination  ? 

When  did  he  give  up  a  promising  ca- 
reer because  he  was  convinced  that  he 
could  do  more  good  elsewhere? 

What  was  the  motive  back  of  the 
assassination  of  the  President? 

What  particular  form  did  the  love  of 
adventure  take  in  the  boy  Garfleld? 
What  was  the  outcome  of  his  search  for 
adventure? 

Who  were  the  "half-breeds,"  and 
what  part  did  they  play  In  Garfield's 
brief  administration? 

In  how  many  fields  did  Garfield  win 
distinction? 

Why  may  It  justly  be  said  that  his 
rise  to  fame  was  more  rapid  than  that 
of  almost  any  other  American? 

On  what  important  committees  did 
he  serve  in  Congress? 

What  were  Garfield's  favorite  books 
when  he  was  a  child? 

Of  whom  was  his  regiment  chiefly 
made  up  at  the  outbreak  of  the  war? 

Tell  how  he  happened  to  be  nomi- 
nated for  the  Presidency. 

Give  his  significant  comment  on  the 
death  of  Lincoln. 

What  led  him  to  take  his  first  fnterest 
in  politics? 

Why  did  he  never  take  the  seat  in 
the  Senate  to  which  he  was  elect<^'i.1 
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James  G.  Blaine,  he  was  approached  by  Charles 
J.  Guiteau,  a  lawyer  who  had  sought  in  vain 
to  be  appointed  United  States  coDsul-geaeral 
at  Maraeilles,  France.  Guiteau  suddenly  raised 
a  pistol  and  fired  twice  at  the  President,  the 
second  shot  taking  effect.  The  President  was 
carried  to  the  White  House,  where  he  suf- 
fered for  ten  weeks.  Towards  the  end  of  the 
a  urn  me  r  his  condition  became  worse,  and  the 
doctors  decided  that  his  only  chance  for  re- 
covery lay  in  removal  to  a  more  invigorating 
climate.  On  the  sixth  of  September  he  was 
taken  to  Elberon,  N.  J.,  but  blood  poisoning 
developed  in  about  ten  days,  and  on  the  nine- 
teenth of  September,  1881,  he  died.  His  body 
now  lies  in  a  splendid  tomb  in  Cleveland,  Ohio. 
Guiteau,  the  assassin,  was  a  "stalwart"  Re- 
publican, and  when  arrested  after  the  shooting 
declared  frankly  that  it  had  been  his  purpose 
to  throw  the  government  into  the  hands  of 
Vice-President  Arthur.  It  was  apparent,  how- 
ever, that  Guiteau  was  mentally  unbalanced, 
and  had  no  conception  of  the  awful  nature  of 
his  crime,  for  which  he  atoned  with  his  own 
life. 

-;  His  PamUy.  Two  of  Garfield's  sons  achieved 
distinction  in  several  fields.  Habrt  AuavsTua 
Gaefibld  (bom  1863)  was  a  prominent  Cleve- 
land lawyer,  professor  at  Western  Reserve  Uni- 
versity and  at  Princeton  University,  and  since 
'  1908  has  been  president  of  Williams  College, 
bis  own  and  his  father's  alma  mater.  James 
Rudolph  Garfieu)  (born  1865)  also  studied 
law,  was  for  several  years  commissioner  of 
corporations  in  the  Department  of  Commerce 
and  Labor,  and  from  1907  to  1909  was  Secre- 
tary of  the  Interior  in  President  Roosevelt's 
Cabinet.  w.f.z. 

'  Consult  Thayer'B  Pram  Log  Cabin  to  White 
Hovte;  RlUpath's  The  Life  and  Work  of  Jania* 
A.  aar/leia. 

GARFIELD,  N.  J.,  a  residential  and  manu- 
facturing borough  of  Bergen  County,  and  an 
important  suburb  of  Passaic  (which  see).  The 
two  cities  are  separated  by  the  Paesaic  River. 
Garfield  is  in  the  northeastern  part  of  the 
■Ute,  twelve  miles  north  and  west  of  New 
.Yoric  City  and  five  miles  by  trolley  southeast 
of  Patenon.  It  is  served  by  the  Erie  Railroad 
and  by  liollcy  lini'y  'o  .ill  of  tlie  oear-by  cities 
A  k-ny  nm^  lo  IStith  Street,  New 
A,  near  Grant's  Tomb,  The  borough  is 
'a  area.  The  pop- 
as  10,313  in  1910, 

ieetimate  in  1916. 

~Unte  include  woolen 
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mills,  chemical  works,  machine  (diopa,  rubber, 
knitting,  embroidery  and  jewelry-case  worics, 
paper-box,  wax-paper,  clothing  and  cigar  facto- 
ries and  artificial-stone  works.  There  Ate  more 
than  6,000  persons  employed  in  these  manu- 
factories, and  the  value  of  their  """""I  pro- 
duction amounts  to  over  $16,000,000.  Gar6eld, 
which  received  its  name  in  honor  of  President 
Garfield,  was  incorporated  as  a  borou^  in 
1898.  It  is  a  city  of  many  attractive  resi- 
dences.  The  public  schools  do  not  include 
high  school  courses,  idiich  are  supplied  by 
Passaic  and  Hasbrouck  Heights.  h.c.w. 

GASGLE,  gahr'g'l.  When  the  throat  be- 
comes sore,  a  wash  made  of  simple,  soothing 
and  healing  medicines,  called  a  gargle,  is  used 
to  cleanse  and  heal  the  sore  part.  In  using  it, 
the  head  should  be  thrown  well  back,  and  some 
of  the  liquid  should  be  churned  about  in  the 
lower  part  of  the  throat.  One  must  be  care- 
ful not  to  swallow  any  of  the  liquid,  for,  even 
though  it  may  contain  simple  drugs,  the  stom- 
ach may  be  injured.  Boric  acid  or  salt  com- 
bined with  water  is  a  good  disinfectant.  A 
good  gargle  for  sore  throat  is  listerine,  1  part; 
glycerin,  1  part;  and  water,  1  part.  Another 
of  equal  value  is  potassium  chlorate,  1  part; 
glycerin,  4  parts;  and  water,  10  parts.  If  the 
gargles  do  not  cure  the  throat  quickly,  it  is 
best  to  consult  a  doctor. 

GARGOYLE,  gakr'  goii.  On  the  upper  cor- 
ners of  many  ancient  cathedrals  and  palaces 
built  by  the  Goths  in  the  thirteenth  and  four^ 
teenth  centuries,  were  weird,  half  human  and 
half  animal    or  birdlike   stone  figures  called 


ON  NOTRE  DAME,  PARIS 


oargoyles,  which  served  as  waterspouts.  These 
figures  were  made  on  a  few  buildings  earlier 
than  the  period  named,  but  they  were  used 
extensively  in  Gothic  architecture.  On  the 
roof  of  Notre  Dame  in  Paris,  where  they  can- 
not be  seen  unless  ascent  is  made  to  the  top, 
are  some  of  the  most  famous  of  these  strange 
figures,  but  these  famous  "devils,  of  Notte 
Dame,"  as  they  are  called,  seem  to  have  no 
architectural  use.  Modem  architects  use  metal 
pipes  to  carry  the  water  from  the  roof  and 
very  seldom  add  any  ornament.    The  IJniw- 
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sity  Club  buildiag  in  Chicago,  called  the  most 
perfect  Gothic  structure  in  America,  is  built 
with  gargoyles  on  its  upper  comers,  represent- 
ing weird  animal  heads. 

GJiBIBALDl.gakrebakl'de,  Giuseffk  (1S07- 
1SS2),  a  patriot  and  military  hero  of  the  strug- 
gle that  freed  Italy  from  foreign  rule  and 
gave  it  a  place  among  the  modem  nationa  of 
Europe.  In  his  youth  and  early  manhood  he 
followed   the   life 


but  a 


the  age  of  twcnty- 

the  influence  of 
Giuseppe  M  a  £  - 
lini  (which  see) 
and  other  young 
enthusiasts  of  the 
liberation  move- 
ment, and  he 
thereupon  dedi- 
cated  his    lite   to  GARIBALDI' 

that  cause.  Condemned  to  death  in  1834  be- 
cause of  his  share  in  an  unsuccessful  outbreak 
in  Genoa,  he  fled  to  France  and  soon  after- 
wards made  his  way  to  South  America.  There 
he  won  fame  as  a  brilliant  leader  in  the  strug- 
gle of  the  new  republic  of  Uruguay  against 

In  IS48  the  news  of  the  uprising  of  the 
Northern  Italians  against  Austria  brought  him 
back  to  his  country  to  give  heroic  but  inef- 
fectual service  in  a  struggle  that  left  Italy  still 
in  the  hands  of  an  oppressor.  When  this  rev- 
olution failed.  Garibaldi  took  refuge  in  Genoa, 
later  reaching  Tunis,  and  after  that  emigrating 
to  the  United  States.  During  the  next  few 
ye&rs  he  revisited  South  America,  and  for  a 
time  had  command  of  an  American  trading 
vessel  on  the  Pacific  coast.  In  1S54  he  re- 
turned to  Europe,  settling  on  a  small  farm  on 
the  island  of  Caprera,  in  the  Medil 


In  1859,  when  the  Italians  again  struck  for 
liberty  under  the  standard  of  the  king  of  Sar- 
dinia, Garibaldi  began  the  most  momentous 
period  of  his  career.  His  brilliant  and  effective 
services  of  that  year  were  continued  in  I860 
in  a  spectacular  conquest  of  the  island  of 
Sicily,  which  he  wrested  from  the  king  of 
Naples  with  the  aid  of  a  band  of  volunteers. 
This  victory  was  followed  by  his  triumphal 
march  into  the  city  of  Naples  (see  Siause, 
KiNODOM  OF  THE  Two).  In  the  words  of  an 
eminent  historian  (Myers),  "The  adventurous 
daring  of  the  hero  Garibaldi  changed  the  king- 
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dom  of  Sardinia  into  the  kii^om  of  Italy." 
He  then  resigned  his  command  to  the  Sardin- 
ian king,  Victor  Emmanuel,  and  retired  to  his 
island  farm. 

Garibaldi,  however,  was  still  far  from  sat- 
isfied with  what  had  been  accomplished,  and 
his  impatience  to  see  the  city  of  Rome  again 
the  capital  of  Italy  ted  him  to  make  two  at- 
tempts to  capture  it.  In  his  second  invasion 
of  the  Papal  States,  in  1867,  he  was  defeated 
by  French  troops  who  came  to  the  aid  of  the 
Pope,  and  was  made  a  prisoner.  Later  he  was 
pennitted  to  return  to  his  island  home. 

On  the  outbreak  of  the  Franco-German  War 
in  1870  he  took  command  of  a  company  of 
French  volunteers  in  Burgundy,  and  at  the  end 
of  the  war  was  elected  a  member  of  the  French 
Assembly.  Meantime  he  saw  the  fufilment 
of  his  hopes  in  the  complete  unification  of 
Italy,  with  the  Eternal  City  the  national  seat 
of  government  (see  Italt,  subtitle  Hiilory). 
He  performed  his  last  public  service  as  a 
member  of  the  Italian  Parliament,  to  which 
he    was    elected    in    1874.     See,    also,  VicioE 
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Consult    Henty'e   Out   teith    Qaribaldl;   Treve!- 
yan's  OaHbaldi  and  the  Matino  o/  Italy. 

GARLAHD,  Hamlin  (1860-  ),  an  Amer- 
ican novelist  and  poet,  whose  realistic  pictures 
of  Western  life  present  a  different  West  from 
the  romantic  country  of  lawlessness  and  pic- 
turesque wildness  about  which  so  many  authors 
have  written.  His 
stories  are  of  the 
new  West,  an 
empire  that  was 
carved  slowly  out 
of  the  American 
wilderness. 

Main-Trav- 
eled Roads  is  a 
book  of  six  Mift- 
sissippi  Valley 
stories,  written  in 
Garland's  happi- 
est style.  His 
volume  of  twelve  essays,  entitled  Crumblitin 
Idalt,  deals  chiefly  with  literature,  painting 
and  the  drama.  The  story  Up  the  Coule  has 
been  described  by  critics  as  a  "little  picture 
worthy  of  Millet"— a  story  centered  around  & 
farm  in  a  valley. 

Garland  took  an  active  part  in  the  experi- 
ences he  recounts.  When  he  was  ten  years  old 
he  plowed  seventy  acres  of  U-tA.  ^li^.  "^ 
hie  eariy  life  ws&  %^ 
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the  meadons.  Many  recollections  of  hia  days 
on  the  farm  are  found  in  the  volume  of  verse 
entitled  Prairie  Sonps.  Harpers  Weekly  pub- 
lished his  first  poem,  Lost  in  the  Norlher,  and 
paid  him  J25.00  for  it.  Cavaiiagk,  one  of  his 
latest  books,  is  a  novel  dealing  with  the  con- 
servation of  forests.  The  introduction  was 
written  by  Gifford  Pinchot,  one  of  America's 
chief  advocates  ot  conservatioa. 

Hamlin  Garland  was  bom  ia  the  LaCrossc 
Valley  in  Wisconsin,  in  September,  1860.  When 
he  was  seven  years  old  his  parents  moved  to 
Winneshiek  County,  Iowa,  and  it  was  there 
that  the  author  got  his  first  vivid  impressions 
of  Nature.  Among  his  novels  not  named  above 
are  The  Rcme  of  DiUcher's  Coolly,  The  Eagle's 
Heart  and  Captain  of  the  Gray  Hone  Ttooj>. 
Besides  his  novels,  verses  and  criticisms,  his 
sympathetic  biography  of  Ulyssea  S.  Grant 
occupies  a  prominent  place  in  literature.  Mr. 
Garland  married  Miss  Zuleme  Taft  of  Chicago, 
who  has  achieved  some  fame  as  a  sculptor. 

GABLIC,  gar'lik,  is  a  well-known  seasoning 
with  many  valuable  properties,  but  its  strong, 
penetrating  odor  makes  its  wide  use  undesir- 
able, and  it  has  no  food  value.  In  Spain  and 
among  the  Italians  it  forms  a  part  of  almost 
every  dish.  Like  the 
onion,  garlic  is  very 
easy  to  cultivate  and 
is  raised  from  the 
smaller  edible  bulbs,  or 
cloves.  The  leaves  of 
the  plant  are  grasslike, 
like  those  of  the  onion, 
only  not  hollow.  The 
stem  grows  about  two 
feet  high  and  bears 
white  flowers.  Wild 
garlic,  sometimes  called 
wild  onion,  is  a  pink- 
flowered  pest  in  pas- 
tures in  Eastern  Amer- 
ica, for  it  imparts  a 
very  disagreeable  flavor 
and  odor  to  dairy  prod- 
Garlic  has  been  used 
from  the  earliest  times.  GARLIC 

It  is  mentioned  in  the      ""  """"^  *"'"  ■"'^■ 
Old  Testament  as  being  part  of  the  food  fur^ 
nisbed   the   buildere   of   the    Pyramids.     The 
juiee  of  the  garlic  is  also  used  as  a  cement  for 
pending  gla». 

IkdUlfKAIT,  garno',  FaAKCcaa  Xavieb  (1809- 
^^^BM^^nich-Canadian  historian,  the  author 
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of  one  of  the  standard  histories  of  Canada. 
He  was  bom  in  the  city  of  Quebec,  attended 
the  Quebec  Seminary,  and  from  1S44  to  ISM 
was  clerk  of  the  local  municipal  council.  His 
history  of  Canada,  though  it  had  an  immense 
success  when  it  firat  appeared  in  1S45,  is  occa- 
sionally marred  by  lack  of  sufficient  data  and 
is  throughout  a  defense  of  the  French-Cana- 
dians rather  than  an  impartial  account  of  the 
past.  Yet  its  distinction  of  style  has  made  it 
live,  and  if  for  nothing  else  it  is  important  as 
the  first  great  attempt  in  literature  to  stint* 
uiate  racial  self-respect  among  the  French- 
Canadians.  Gameau's  son,  Alfred  (1836-1904), 
is  remembered  for  a  volume  of  poems  remark- 
able both  for  form  and  for  delicacy  of  feeling. 

In  1917  his  history  of  Canada  was  being 
edited  and  revised  by  his  grandson.  Hector 
Gameau.  chief  librarian  of  the  new  library  at 
Montreal.  g.h.i. 

GAS'HBT,  a  beautiful  semi-precious  stone 
which  usually  shades  from  deep  red  into  brown 
or  black,  although  some  varieties  are  yellow 
and  brilliant  green.  Dana,  an  authority  on  min- 
erals, divides  the  diflerent  varieties  of  garnets 
into  three  groups,  according  to  their  compo- 
sition; these  are  aluminum  garnets,  iron  gar- 
Dets  and  calcium-chromium  garnets.  In  the 
first  class  are  the  brilliant,  deep-red  stosei, 
called  pyropes,  or  Bohemian  garnets,  wliich 
were  first  found  in  Bohemia,  but  now  come 
from  the  Kimberley  mines  in  South  Africa  and 
from  parts  ot  New  Mexico  and  Arisona,  where 
they  are  misnamed  "Arisona  rubies."  The 
almandite,  or  common  red  garnet,  belongs  in 
this  class,  too,  and  is  found  in  parts  of  Nfwth 
Carolina  and  Idaho  and  in  India.  These  two. 
the  pyrope  and  the  almandite,  the  birthstones 
of  January,  are  the  red  garnets  used  in  jew- 
elry, and  are  the  most  valuable,  being  worth 
about  two  dollars  a  carat. 

Many  of  the  iron  garnets  are  yellow  shading 
into  brown,  red  or  green,  and  are  found  in 
numerous  mountain  ranges.  The  calcium- 
chromium  garnets,  which  are  emerald-green 
in  color,  are  found  in  Siberia  and  some  parts 
of  Canada.  Some  varieties  are  not  as  hard  as 
quartz,  while  others  are  much  harder.  They 
are  found  in  slates,  granite  and  limestone,  and 
sometimes  in  lava  beds. 

The  ordinary  garnets,  which  are  of  little 
value,  are  frequently  ground  and  used  in  pol- 
ishing and  cutting  other  stones,  while  cru^ed 
garnets  are  sometimes  used  instead  of  sand  in 
making  sandpaper.  About  4,000  tons  of  gar- 
nets of  low  quality  are  mined  in  New  Y<ak 
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state  every  year  to  be  used  in  shoe  factories 
for  rubbing  and  polishing.  Excellent  imita- 
tions of  tbe  valuable  garnet  are  made  in  Switi- 
erland,  Germany  and  France  from  a  peculiar 
kind  of  gloss  called  etrasx.  or  paste,  and  purple 
of  Cassius. 

GAK'HISHHENT,  a  legal  notice  in  the  na- 
ture of  an  attachment  or  execution  by  means 
of  which  credits,  property  or  effects  of  a 
debtor  in  the  hands  of  a  third  party  may  be 
held  for  payment  of  debts.  A  case  of  gar- 
nishment differs  from  a  writ  of  attachment 
or  execution  in  two  particulars:  no  actual  pos- 
sesBion  of  the  property  in  the  hands  of  the 
garnishee  is  taken,  and  as  a  rule  no  specific 
lien  is  acquired  upon  the  property  or  credits 
in  the  hands  of  the  garnishee.  It  is  commonly 
used  for  attaching  the  wages  of  a  debtor  to 
secure  payment  of  a  debt. 

GABONNE,  garokn',  the  most  important 
river  of  Southern  France.  It  rises  in  the  Val 
d'Aran,  on  the  Spanish  side  of  the  Pyrenees, 
and  flows  in  a  northwesterly  direction,  empty- 
ing into  the  Atlantic  Ocean  after  a  course  of 
about  400  miles.  A  few  miles  below  Bordeaux, 
the  most  important  town  on  its  banks,  it  is 
joined  by  the  Dordogne,  the  two  streams  form- 
ing the  estuary  called  the  Gironde.  Ocean- 
going steamers  navigate  inland  to  Bordeaux, 
seventy  miles  from  the  sea.  Smaller  vessels 
reach  Toulouse,  where  the  Canal  du  Midi  joins 
the  Garonne  and  connects  the  Atlantic  Ocean 
and  Mediterranean  8ea.  The  Garonne  has 
thirty-two  tributaries,  drains  an  area  of  3fi,000 
square  miles,  and  with  its  tributaries  affords 
a  commercial  highway  extending  over  1,400 
miles. 

GARRICK,  gair'ik,  David  (1717-1779),  the 
foremost  of  English  actors,  for  a  long  time 
manager  of  Dniry  Lane  Theater,  London,  and 
the  author  of  numerous  comedies.  He  studied 
for  a  time  under  the  distinguished  Samuel 
Johnson,  and  then  studied  law,  but  later  his 
dramatic  instinct  asserted  itself,  and  in  I74I  he 
made  his  first  theatrical  appearance,  in  the 
character  of  Richard  HI.  A  notable  success 
was  achieved,  and  his  fame  as  an  actor  was 
established.  He  was  a  Shakespearean  enthusiast 
and  in  a  large  measure  was  responsible  for  the 
revival  of  Shakespeare's  plays  in  their  original 
form.  His  last  appearance  was  on  June  10, 
1776,  in  The  Wonder.  He  died  in  London 
three  yeara  later,  and  was  buried  under  the 
Shakespeare  monument  in  Westminster  Abbey. 
Garrick's  acting  was  distinguished  by  verea- 
tility  and  naturalness,  the  latter  quality  being 
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distinctly  opposed  to  the  method  of  the  period. 
His  literary  ability  was  not  pronounced,  al- 
though one  of  his  farces.  The  Li/ino  Valet,  was 
very  successful. 

GABSISON,  ptur'tson,  WiLUAH  Llotd  (1S05- 
1879),  an  American  reformer  and  journalist, 
and  founder  of  The  Liberator,  a  newspaper 
that  became  famous  as  an  opponent  of  slav- 
ery. He  was  bom  at  Newburyport,  Mass. 
His  father  was  a 
sea  captain  who 
had  deserted  his 
family,  and  his 
mother  became  a 
nurse  in  order  to 
support  her  chil- 
dren. In  1818  he 
entered  the  ofBce 
of  the  Newbury- 
port Herald  as 
compositor.      Af- 

1^-      Ui„      .r,,.™.,  VHL.L.1AJU  Ljjjru 

ter    his    appren-  garrison 

ticeship  ended  he 

became  proprietor  and  editor  of  the  Free  Preu, 
a  short-lived  paper  in  which  the  poems  of 
Whittier,  then  unknown  to  fame,  appeared. 
In  1828  he  went  to  Boston  and  there  met 
Benjamin  Lundy,  who  was  publishing  in  Bal- 
timore the  Genius  of  Universal  Emajicipaiioit, 
a  weekly  periodical  devoted  to  the  cause  of 
the  abolition  of  slavery.  Young  Garrison  was 
immediately  won  to  the  cause  and  joined 
Lundy,  but  against  Lundy's  wishes  he  urged 
immediate  emancipation  for  slaves  and  the 
partnership  was  dissolved. 

He  then  returned  to  Boston  and  set  up  his 
own  press,  on  which,  New  Year's  Day,  1831, 
he  issued  the  first  copy  of  The  Liberator.  He 
was  without  money  or  influence,  and  was  ed- 
itor, typesetter,  proofreader  and  distributor  of 
the  paper. 

In  a  small  chamber,  friendless  and  unseen. 
Tolled  o'er  his  types  one  poor  unlearned  young 
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Such  was  the  tribute  paid  to  him  by  the  poet 
Lowell  after  reading  The  Liberator,  in  which 
the  editor  said,  "I  will  be  as  hard  as  truth  and 
as  uncompromising  as  justice."  From  this 
time  he  was  the  leader  of  the  anti-slavery  agi- 
tation, but  refused  to  take  any  part  in  poli- 
tics. The  Liberator  soon  attracted  attention 
alike  in  the  North  and  in  the  South.  Hun- 
dreds of  people  threatened  his  lite-,  ■jkA Vk. -«i^ 
finally  indicted  for    tR&K-vao.  ■«ns*^  ^^^  <;>*.-3=<« 
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21,  1S35,  was  dragged  through  the  streets  of 
Boeton  and  lodged  in  jail  for  hia  own  safety. 
He  visited  Great  Britain  in  1833  in  the  further- 
ance of  his  crusade;  and  in  1865,  after  the  total 
abolition  of  slavery  in  the  United  States,  he 
was  prcseoted  by  his  friends  with  the  sum  of 
S30,000  as  a  national  testimonial,  A  bronze 
statue  has  been  erected  in  Boston  in  his  honor. 

GARBOTE,  garote' ,  or  garoL' .  Id  Spain 
and  Portugal  in  former  days  people  condemned 
to  die  were  dressed  in  black  and  attended  by 
a  procession  of  priests  were  conducted  to  a 
public  place  of  execution.  After  a  criminal 
was  seated,  an  iron  collar,  called  a  gairote. 
which  was  fastened  to  an  upright  post  behind 
him,  was  placed  on  his  neck  and  tightened  by 
a.  screw  until  he  was  strangled.  This  was  a 
very  painful  and  inhuman  punishment,  for  the 
man  who  screwed  the  collar  did  not  always 
do  it  rapidly  enough  to  kill  the  victim  quickly. 
This  revolting  method  is  employed  very  little 
at  present,  for  life  sentence  id  chains  is  suc- 
ceeding it  in  those  countries  as  the  penalty  for 
murder. 

GARTBB,  Order  op  the.  In  1349  King  Ed- 
ward III  of  EoglaDd  established  this  Order  of 
knighthood,  which  has  become  the  most  fa- 
mous in  Europe.  The  story  is  told  that  while 
the  king  was  dancing  with  the  Countess  of 
Salisbury  at  a  great  court  ball  she  lost  her 
garter,  and  as  he  picked  it  up  to  hand  to  her 
he  saw  several  persons  smile  and  indulge  in 
remarks.  This  made  him  angry,  and  he  ex- 
claimed in  French,  "Shame  to  him  who  evil 


Then  he  added  that  he  would  make 
the  little  blue  garter  "so  glorious  that  every- 
one would  wish  to  wear  it."     Whether  or  not 
the  story  is  true,  the  Order  was  founded,  and 
^^Bly   twenty-five    members   besides   the    king 
^^Bkmat  first  admitted. 

^^^Hl^gi^lem  of  the  Order  is  a  dark  blue 
^  ^V^  "^  ^°''^'  ""  w'''*ili  ^re  printed  the 
P^r  Bt  the  king  spoke,  Honi  soil  qui  mal 
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y  pense.  The  garter  is  worn  on  the  left  leg 
below  the  knee,  on  all  ceremonial  occasions. 
Aft«r  the  Order  was  reorganized  in  1831,  the 
membership  was  increased  by  including  the 
Prince  of  Wales  and  descendants  of  Geoi^  I 
and  any  foreign  rulers  who  might  be  selected. 
There  were  several  patron  saints  of  the  Order, 
but  Saint  George  was  considered  the  special 
patron,  so  the  name,  "The  Order  of  Saint 
George,"  is  a  term  sometimes  used-to  refer  to 
the  Order.  Recently  the  memberehip  has 
numbered  about  fifty. 

GAKTEB  SNAKE,  a  general  term  which  ia 
applied  to  various  small  serpents,  the  best- 
known  species  being  the  ordinary  garter  snake 
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found  in  the  United  States,  Southern  Canada 
and  the  lowlands  of  Mexico  and  Guatemala. 
The  length  of  the  adult  snake  is  about  three 
feet,  of  which  from  one-fourth  to  ODc^-fifth  be- 
longs to  the  tail.  The  coloring  varies  in  dif- 
ferent localities.  Although  its  bite  is  hannleas, 
it  wilt  assume  a  threatenii^  pose  when  aU 
tacked.  Its  strength  and  courage  make  it  a 
successful  adversary  of  many  small  animals 
whose  superior  size  would  seem  to  give  them 
the  advantage.  It  is  partial  to  grassy  places 
and  the  borders  of  streams  where  mice,  toads 
and  fish  abound.  The  young  are  produced 
alive,  from  ten  to  twenty  at  a  time,  and  are 
carefully  guarded,  the  mother  allowing  some 
of  them  to  enter  her  mouth  for  protection 
when  threatened  by  dai^er. 

GABY,  ga'H,  EtBERT  Henrt  (18»-  ), 
formerly  a  judge  of  the  state  courts  of  Illinois, 
later  head  of  the  United  States  Steel  Corpon- 
tion  and  of  the  International  Steel  Associv 
tion,   America's   greatest   industrial   group. 

When  he  was  corporation  counsel  of  the  city 
of  Chicago  and  president  of  the  Chicago  Bar 
Association  he  helped  to  organise  the  Fedenl 
Steel  Company,  a  two-hundred-mill ion-dcdlu 
merger,  and  became  its  president.    A  few  yean 


later,  when  the  so-called  "ateel  trust"  was 
organized,  there  were  many  disputes  among 
the    large    stockholders      The    Carnegie    and 


c  k    interests 


■  particularly 
antagonistic,  and 
J.  P.  Moi^n,  the 
great  orgaoiEer, 
wanted  for  the 
executive  a 


ideutified     with 


ithe 


Gary,  of  the  Fed- 
eral Steel  Com- 
pany, was  not 
opposing  any- 
body; he  wae 
"  therefore  selected  "•W"'' '"Jjt'" 


gantii 
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merger,  which  was  named  the  United  States 
Steel  Corporation  (which  see). 

Judge  Gary  takes  the  non-militant  idea  of 
industry.  He  believes  in  cooperation,  not  only 
as  between  capital  and  labor,  but  as  between 
corporations  and  public  interests.  His  first 
big  problem  was  with  regard  to  the  attitude  of 
the  Steel  Corporation  towards  its  employees. 
His  solution  was  to  invite  the  employees  to 
become  stockholders.  Stock  was  offered  them 
on  easy  terms  of  payment  at  less  than  the 
market  prices;  about  23,000  responded  imme- 
diately, and  the  number  steadily  increased. 

When  a  boy  he  lived  on  a  farm  near  Whea- 
ton.  111.,  and  attended  a  country  school.  Later 
he  attended  Wheaton  College  and  the  Uni- 
versity of  Chicago,  and  at  the  age  of  twenty- 
one  began  practicing  law  in  Wheaton.  When 
the  village  became  a  city  Gary  was  elected  ita 
first  mayor.  At  thirty-six  he  became  a  county 
judge,  later  moved  to  Chicago  and  at  forty- 
seven  was  elected  president  of  the  Chicago  Bar 
Association. 

It  has  been  said  of  Judge  Gary  that  he  is 
not  a  mere  captain  of  industry;  he  is  called 
a  statesman  of  industry.  Gary,  Indiana,  "the 
steel  city"  founded  by  the  United  States  Steel 
Corporation,  was  named  for  him. 

GARY,  Ind,,  a  city  of  Lake  County,  the 
greatest  steel -manufacturing  center  in  the 
world.  It  is  twenty-nine  miles  southeast  of 
Chicago,  on  the  southern  shore  of  Lake  Mich- 
igan, and  on  the  New  York  Central;  the  Mich- 
igan Central;  the  Pennsylvania;  the  Wabash, 
and   the   Baltimore   &   Ohio   railroads.     The 
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Elgin,  Joliet  &  Eastern  and  other  belt  lines 
connect  these  roads  with  each  other  and  with 
all  others  entering  Chicago.  There  is  also 
electnc  service  between  Gary  and  Chicago. 
The  population  in  1910  wae  16,802;  in  1916 
the  city  claimed  40,000  Sixty  per  cent  of  the 
inhabitants  are  foreigners,  among  whom  thirty- 
four  nationahtiea  are  represented.  The  area 
of  the  city  m  1916  was  over  twenty-one  square 

Gary  was  created  in  1906  by  the  building  of 
the  main  plant  of  the  Indiana  Steel  Company, 
of  the  United  States  Steel  Corporation.  The 
site  offers  the  unexcelled  advantages  of  a  fine 
harbor,  the  rail-  and  water-shipping  facilities 
of  Chicago  and  a  central  location  between  the 
great  iron  ore  region  of  the  north  and  the 
inexhaustible  coal  supply  of  the  south.  The 
greatest  steel  markets  of  the  world  are  close 
at  hand;  Chicago,  one  of  the  largest,  is  also 
the  nearest.  Other  giant  subsidiary  plants  in 
operation  are  the  American  Bridge  Company, 
the  Universal  Portland  Cement  Company,  the 
American  Sheet  and  Tin  Plate  Company  and 
the  Coke  By-Prodiicts  Company.  A  huge 
branch  of  the  Baldwin  Locomotive  Works  was 
in  courae  of  construction  in  1917.  The  Gary 
Screw  and  Bolt  Wor^  was  one  of  the  Grat 
independent  plants  to  be  erected  here.  Among 
other  projected  industrial  establishments  are 
those  of  the  American  Locomotive  Works,  the 
American  Car  and  Foundry  Company  and  the 
National  Tube  Company. 

The  educational  activities  of  Gary  are  as 
unique  as  the  industrial  (see  Gabt  School 
System),  and  the  school  and  other,  public 
buildings  are  in  keeping  with  the  promise  of 
the  city.  Among  these  are  a  1250,000  Y.  M. 
C.  A.  building,  the  Gary-Carnegie  Public  Li- 
brary, Mercy  Hospital,  the  city  hall  and  a 
number  of  handsome  churches,  banks  and  ho- 
tels. Gas  from  the  blast  furnaces  and  coke 
ovens  is  converted  into  light  and  heat  for  the 
city.  The  water  plant,  owned  by  the  United 
States  Steel  Corporation,  supplies  water  from 
two  miles  out  in  Lake  Michigan.  The  city 
contains  two  parks,  Jackson  and  Jefferson. 

Until  1906  the  location  of  Gary  consisted  of 
sand  dunes  and  marshes.  In  that  year  the 
city  was  chartered  and  the  Steel  Corporation 
began  the  building  of  sewers  and  of  mains  and 
conduits  for  the  distribution  of  water,  gas  and 
electricity.  The  city  was  named  in  honor  of 
Elbert  Henry  Gary  (which  Bec\  , 
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system  has  been  developed  in  the  "Steel  City" 
of  Gary,  Indiana,  which  has  attracted  wide- 
spread attention.  Important  features  of  this 
system  have  been  incorporated  into  the  schools 
of  other  cities,  notably  in  New  York  City, 
where  several  public  schools  have  been  reor- 
ganized under  the  personal  direction  of  Super- 
intendent Wirt,  who  gave  one-fourth  of  his 
time  to  the  New  York  work  for  two  years. 

The  school  program,  of  which  Superintend- 
ent Wirt  has  elaborated  nearly  fifty  variations 
since  about  1903,  is  intended  for  what  he  calls 
the  "Work-Study-and-Play  School."  The  sev- 
eral factors  in  such  a  school  program  admit  of 
combination  in  numerous  ways,  and  he  has 
never  tried  to  design  a  program  for  use  in  all 
schools  regardless  of  the  varying  conditions 
under  which  schools  are  located.  He  states 
that  he  has  had  only  two  fixed  principles  since 
he  began  the  formulation  of  such  programs  at 
Bluffton,  Indiana,  in  1900.  These  principles  are 
as  follows: 

First :  All  children  should  be  busy  all  day  long 
at  work-study-and-play,  under  right  conditions. 

Second :  Cities  can  finance  an  adequate  work- 
study-and-play  program  for  all  children  only 
when  all  the  facilities  of  the  entire  community 
for  the  work-study-and-play  of  children  are  prop- 
erly coordinated,  with  the  school  as  the  co- 
ordinating agent,  so  that  all  facilities  supplement 
each  other  and  the  peak  loads  are  avoided  by 
keeping  all  facilities  in  use  all  of  the  time. 

Just  what  children  should  do  when  at  work, 
study  or  play;  how  they  should  do  these 
things;  when  and  where  they  should  do  them; 
what  facilities  should  be  provided  or  utilized 
for  these  purposes;  and  the  amount  of  time 
to  be  given  to  them,  may  vary  according  to 
conditions  in  each  city  and  in  each  school  dis- 
trict within  a  city.  With  these  things  in  mind 
we  need  only  describe  the  "Gary  Plan"  as  or- 
ganized and  operated  under  conditions  which 
are  more  or  less  typical  or  ideal;  remember- 
ing, also,  that  the  system  is  conducted  upon 
an  efficiency  basis  intended  to  provide  more 
time  for  children  with  less  cost  per  capita  for 
instruction,  buildings  and  equipment. 

A  large  school  managed  in  accordance  with 
this  plan  calls  for  a  program  which  is  too  com- 
plex to  be  easily  described  or  understood,  so 
we  will  illustrate  the  technique  of  procedure 
by  supposing  a  relatively-small  school  con- 
ducted in  harmony  with  the  essential  princi- 
ples of  the  system. 

A  School  of  the  Gary  Type.  Let  us  suppose 
a  school  consisting  of  the  eight  grades  with 
ich  all  are  familiar.    Suppose,  further,  that 


each  of  the  grades  is  divided  into  two  sections, 
commonly  known  as  "A"  and  "B."  We  have, 
in  such  a  case,  essentially  two  schools,  and  we 
may  speak  of  them  as  such — ^the  one  consist- 
ing of  the  ''A"  sections  and  the  other  of  the 
"B"  sections  of  each  grade. 

To  accommodate  these  two  schools  there 
would  be  needed  a  building  with  eight  regular 
classrooms  and  eight  or  more  other  places 
for  the  accommodation  of  sections  of  pupils, 
such  as  are  provided  in  auditoriums,  gymna- 
siums, swimming  poob,  playgrounds,  play- 
rooms, laboratories,  libraries,  shops,  etc.  While 
the  one  school  is  occupied  with  the  regular 
studies  in  the  eight  regular  classrooms  the 
other  school  is  engaged  in  various  special  ac- 
tivities which  are  now  included  in  the  modem 
school  program  and  which  are  conducted  in 
such  spaces  as  those  mentioned,  suitably 
equipped.  The  two  schools  alternate  through- 
out an  eight-hour  day,  exchanging  places  each 
hour,  let  us  say,  in  the  pursuit  of  a  program 
made  up  of  work-study-and-play.  In  the  mid- 
dle of  the  day  one  school  is  at  limcheon  while 
the  other  is  occupied  with  either  the  regular 
studies  or  the  special  activities,  the  conditions 
being  reversed  the  hour  following.  Spacious 
corridors  are  provided  with  lockers  where  each 
pupil  keeps  his  personal  belongings,  and  each 
teacher  conducts  the  work  of  a  department 
and  teaches  different  grades  throughout  the 
day  instead  of  teaching  all  subjects  to  a  given 
grade  of  which  she  is  in  charge  all  day  long. 

In  a  typical  work-study-and-play  school  pro- 
gram arranged  by  Su];>erintendent  Wirt  for 
seventy-two  classes  divided  into  two  schools  of 
thirty-six  classes  each,  these  two  schools  alter- 
nate between  "formal  drill,"  ''application  de- 
partments" and  "general  work,"  each  school 
giving  two,  two,  and  four  of  the  eight  daily 
periods,  respectively,  to  the  exercises  classified 
under  these  heads.  This  program  calls  for 
sixty-four  teachers  for  the  seventy-two  classes. 
Fifty-four  teachers  conduct  work  with  the  sev- 
enty-two classes  in  forty-three  different  class- 
rooms, and  ten  teachers  are  required  for  the 
auditorium,  playrooms  or  playgrounds,  and 
library.  In  the  ordinary  school  as  many  teach- 
ers as  classes  would  be  necessary,  not  counting 
numerous  special  supervisors. 

The  possibilities  of  such  a  program  in  con- 
gested centers  of  population  where  large  num- 
bers of  pupils  can  be  kept  in  school  only  part 
of  the  time,  are  easily  apparent.  This  is  one 
of  the  reasons  why  New  York  City,  where  the 
part-time  problem  has  baffled  solutioQ  so  loogt 
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was  the  first  large  city  to  make  provision  for 
the  accommodation  of  duplicate  schools  in 
some  buildings,  operated  under  some  such  pro- 
gram as  the  above. 

Ideally  the  "complete  unit  school  plant,"  of 
which  there  should  be  a  sufficient  number  to 
meet  the  needs  of  an  entire  city,  should  be 
located  adjacent  to  or  near  a  park,  on  spacious 
grounds  to  be  used  for  playground  and  school- 
garden  purposes.  The  building  itself  must  be 
large  and  should  contain  classrooms  for  many 
classes  in  regular  studies  and  an'  equal  num- 
ber, at  least,  of  spaces  properly  equipped  for 
the  special  activities  involved  in  the  work- 
study-and-play  program.  Pupils  assigned  to 
such  a  building,  no  matter  how  large  the 
number  be  nor  what  grades  may  be  repre- 
sented, are  organized  into  two  schools  which 
alternate  in  the  use  of  the  facilities  provided, 
thus  securing  the  maximum  use  of  the  "plant." 

Thus  situated  and  arranged,  the  "unit  school 
plant"  is  a  complete  recreational  as  well  as  an 
educational  center  for  a  section  of  the  city, 
for  adults  as  well  as  children.  In  the  daytime 
it  may  be  a  "complete"  school,  having  all  of 
the  grades — kindergarten,  elementary  and  high 
school.  In  the  evening  it  is  a  "complete"  cen- 
ter for  social,  recreational  and  continuation 
school  purposes.  On  Saturdays  it  is  a  "com- 
plete" opportunity  for  voluntary  work-study- 
and-play,  and  for  pupils  who  need  special  help. 
In  summer  time  it  is  a  "complete"  center  for 
vacation  school  purposes. 

A  school  program  conducted  in  this  manner 
furnishes  many  interesting  possibilities.  For 
example,  one  school  or  any  number  of  indi- 
vidual members  of  it  may  come  to  the  build- 
ing an  hour  later  in  the  morning  than  the 
other  and  remain  an  hour  later  in  the  after- 
noon. In  this  way  each  school  or  any  number 
of  its  members  may  combine  various  out-of- 
school  activities  with  the  program  pursued  by 
them  at  the  school  building,  such  activities 
constituting  a  part  of  the  eight  hours  of  work- 
study-and-play.  These  out-of-school  activities 
may  be  work  at  home,  study  under  private 
teachers  in  some  special  subject,  work  in  set- 
tlements, religious  instruction  in  the  churches, 
or  work  at  any  of  the  numerous  "projects" 
having  educational  value  for  which  the  home 
or  community  furnishes  a  better  opportunity 
than  that  to  be  found  at  the  "school  plant." 
Those  members  of  a  school  who  do  not  have 
such  opportunities  out  of  school  are  grouped 
into  classes  for  any  of  the  features  of  the 
work-study-and-play  program  which  may  be 


pursued  by  them  most  profitably,  thus  spend- 
ing one  hour  more  at  the  "school  plant"  than 
the  others. 

A  "Complete  Unit"  School  Plant.  Voca- 
tional and  pre-vocational  training  are  provided 
for  in  the  "complete  unit  school  plant"  by  hav- 
ing a  number  of  skilled  workmen  in  charge 
of  school  shops  which  are  engaged  the  year 
round  in  the  equipment  and  repair  of  the 
school  plants  of  the  city,  pupils  working  with 
them  just  as  under  an  apprenticeship  sjrstem. 
Instead  of  emplo3dnga  large  number  of  work- 
men from  a  dozen  or  fifteen  different  industries 
to  put  the  school  facilities  in  proper  condition 
during  the  summer  vacation,  as  is  the  case  in 
other  cities,  the  Gary  school  board  employs  a 
sufficient  number  of  such  workmen  and  keeps 
them  continuously  employed.  In  this  way 
school  shops,  in  which  pupils  may  gain  voca- 
tional insight  and  training,  are  provided  at  less 
expense  than  is  usually  entailed  elsewhere  for 
repairs.  Indeed,  balancing  the  output  of  these 
shops  against  the  salaries  of  workmen  and  the 
cost  of  materials  used,  these  shops  are  self- 
supporting.  In  some  cases  they  are  a  financial 
asset  instead  of  a  liability,  to  say  nothing  of 
the  educational  opportunity  provided.  The 
printing  shop  provides  work  suitable  for  both 
sexes  in  printing,  making  note  books,  repairing 
and  rebinding  books,  and  the  need  of  cuts  for 
illustrating  school  publications,  involving  pho- 
tography and  photo-engraving,  calls  for  other 
related  lines  of  work.  Moreover,  the  purchase, 
care  and  distribution  of  a  great  variety  of 
school  supplies  and  shop  materials  give  expe- 
rience in  commercial  and  business  methods. 

As  one  observes  the  "plant"  in  operation  he 
discovers  that  pupils  are  to  be  found  in  every 
part  of  it  almost  all  of  the  day.  Approaching 
the  building  he  discovers  them  in  the  gardens 
or  on  playgrounds  generously  supplied  with 
all  kinds  of  apparatus  and  facilities  made  by 
pupils  under  the  direction  of  workmen  in 
charge  of  school  shops.  Many  pupils  are  pass- 
ing to  and  fro  in  the  corridors,  as  is  always 
the  case  at  the  brief  intervals  between  the 
periods  into  which  the  day  is  divided.  There 
are  no  cloakrooms,  and  since  desks  are  used 
by  different  pupils  in  the  evenings  and  on 
Saturdays,  as  well  as  during  the  regular  school 
day,  each  pupil  must  keep  up  a  line  of  com- 
mimication  with  his  locker,  where  he  keeps  the 
equipment  needed  during  the  varied  activities 
throughout  the  day. 

Much  of  this  paS&VCk%  ^^  V2>^^»^  "^  ^s:.Kacsccsi5Jfc^ 
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pils  working  at  desks  which  are  not  only  read- 
ily adjustable  but  also  as  readily  convertible 
into  work-benches.  You  may  find  a  large 
group  of  pupils  in  the  auditorium  equipped 
with  a  stage,  stereopticon,  motion  picture  ap- 
paratus, player  piano,  organ,  phonograph  and 
such  other  furnishings  as  are  helpful  in  mass 
instruction.  Some  pupils  will  be  found  in  cor- 
ridors where  pictures,  maps  and  specimens  are 
on  exhibition.  Some  are  in  laboratories,  work- 
ing, watching,  "showing"  or  engaged  in  a  reg- 
ular class  exercise.  Some  are  engaged  in  drill- 
ing upon  the  "essentials,"  some  are  occupied 
with  the  arts  and  crafts,  some  are  in  the  gym- 
nasium and  swimming  pool,  and  so  on. 

Economic  Use  of  School  Buildings.  The  sys- 
tem provides  for  the  more  economic  use  of 
school  buildings,  especially  where  buildings 
are  such  as  are  necessary  in  the  "complete 
unit  school  plant."  When  used  in  the  manner 
described,  such  a  building  will  accommodate 
about  2,400  pupils,  instead  of  1,200  when  the 
school  is  conducted  in  the  traditional  way.  It 
is  obvious  that  a  school  system  made  up  of 
such  "complete"  centers  would  cost  less  be- 
cause of  no  duplication  of  expenses  for  sites, 
buildings,  equipment,  janitors,  principals  and 
instruction,  the-  cost  of  the  last-named  item 
being  materially  reduced  by  departmentalizing 
the  work  and  thus  eliminating  all  overhead 
charges  for  special  supervisors.  The  system 
also  gives  a  better  division  of  time  between 
the  old  and  new  studies,  the  possibility  of  bet- 
ter teaching  and  adaptation  of  studies  to 
individual  pupils  by  reason  of  departmental 
teaching  and  a  better  use  of  time  which  pupils 
oftentimes,  under  other  conditions,  spend  in 
a  variety  of  harmful  wa3r8.  The  system,  more- 
over, provides  an  escape  from  the  "lock-step" 
system  of  graduation  and  promotion,  making 
it  possible  to  promote  pupils  by  subjects  in- 
stead of  grades. 

Such  are  some  of  the  more  important  fea- 
tures of  a  school  system  in  process  of  devel- 
opment in  harmony  with  the  two  principles 
stated  above — a  system  which  seeks  to  bring 
together  in  a  unitary  way,  with  economy  and 
efficiency  in  management,  all  the  recreational 
and  educational  agencies  of  a  city.         wjp3. 

GAS.  In  some  of  the  old  books  on  chem- 
istry we  find  the  following  story  of  the  origin 
of  the  term  gas. 

The  philosophers  of  the  Middle  Ages,  who 

are  now  known  as  alchemists,  were  troubled  by 

iosions  caused  by  fire  coming  in  contact 

**ivisible  contents  of  the  vessels  used  in 


their  experiments.  Not  understanding  the 
cause  of  these  explosions,  they  attributed  them 
to  the  presence  of  evil  spirits;  in  the  seven- 
teenth century  a  Flemish  chemist  applied  the 
term  geest,  meaning  ghost  or  spirit,  to  those 
invisible  vapors,  and  from  this  we  derive  the 
word  gas. 

All  matter  exists  imder  one  of  three  forms — 
solid,  liquid  or  gaseous,  the  most  elusive  of 
all.  Many  gases,  as  oxygen,  hydrogen,  nitro- 
gen and  carbon  dioxide,  possess  neither  color 
nor  odor,  and  we  can  detect  them  only  by 
their  effect  upon  us  or  upon  some  substance 
placed  in  them.  For  instance,  if  a  lighted 
candle  is  placed  in  a  jar  containing  carbon 
dioxide  the  flame  will  be  extinguished.  On 
the  other  hand,  if  we  fasten  a  lighted  match  to 
the  end  of  a  fine  steel  wire  or  the  mainspring 
of  a  watch  and  place  them  in  a  jar  containing 
oxygen,  the  wire  or  the  watch  spring  will  bum 
and  throw  off  brilliant  sparks.  For  these  and 
other  reasons  the  chemist  feels  as  sure  that 
these  and  other  gases  exist  as  that  wood  and 
stone  exist,  and  by  observations  and  experi- 
ments he  has  learned  a  great  deal  about  these 
unseen  substances. 

Air  is  the  gas  with  which  people  are  most 
familiar.  It  was  by  studying  air  that  learned 
men  obtained  many  hints  as  to  the  habits  of 
other  gases.  They  discovered  that  gas  shares 
certain  properties  with  other  kinds  of  matter. 
Although  it  is  often  invisible,  tasteless  and 
without  smell,  gas  can  easily  be  shown  to 
have  weight.  It  is  the  pressure  of  the  air,  for 
example,  that  sustains  the  column  of  mercury 
in  the  tube  of  a  barometer.  Everybody  has 
experienced  the  push  of  the  atmosphere  when 
the  wind  blows;  it  often  exerts  a  force  so 
enormous  as  to  level  forests  and  sweep  the 
masts  from  ships  upon  the  sea.  As  compared 
with  liquid  or  solid  substances,  the  weight  of 
a  gas  is,  of  course,  quite  small;  water,  for  ex- 
ample, weighs  nearly  800  times  as  much  as  air; 
and  air,  again,  is  about  fourteen  and  a  half 
times  as  heavy  as  hydrogen,  the  lightest  known 
gas. 

Early  scientists  thought  of  gas  as  a  substance 
that  never  lost  its  airlike  quality;  it  remained 
for  Faraday,  in  the  years  1823  to  1845,  to  show 
that  this  is  not  true.  By  applying  cold  and 
pressure  he  reduced  most  of  the  common  gases 
to  a  liquid  state.  In  1869  Andrews  showed 
that  carbonic-acid  gas  cannot  be  liquefied  if 
its  temperature  is  above  88*  F.-  (31*  C),  but 
that  only  a  moderate  pressure  is  neceasaiy  to 
liquefy  it  at  or  below  that  temperature.   It 
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has  since  been  found  that  for  each  gas  there 
is  a  similar  critical  temperature,  above  which 
it  cannot  be  liquefied,  however  great  the  pres- 
sure applied.  This  accounts  for  the  failure  of 
Faraday  and  others  to  liquefy  oxygen,  nitro- 
gen, hydrogen  and  carbon  monoxide.  All  gases 
have  since  been  liquefied  (see  Liquid  Air),  and 
this  suggests  that  gas  is  more  like  a  liquid 
than  a  solid,  which  is  true.  Both  are  known 
to  the  scientist  as  fluids;  that  is,  both  flow  and 
are  essentially  formless,  since  they  will  assume 
any  form. 

Unlike  a  liquid,  however,  gas  expands  read- 
ily to  occupy  fully  any  space,  however  large. 
To  get  an  idea  of  the  habit  of  a  gas,  one  may 
think  of  its  ultimate  particles,  or  molecules, 
as  exceedingly  small  rubber  balls  in  constant 
and  violent  motion.  These  molecules,  so  infi- 
nitely small  that  a  volume  of  gas  as  large  as 
the  head  of  a  pin  would  contain  thirty  million 
times  as  many  molecules  as  there  are  people 
on  the  globe,  fly  hither  and  thither  in  space, 
jostling  one  another  and  striking  and  rebound- 
ing from  the  sides  of  any  vessel  or  room  that 
contains  them:  They  deliver  a  bombardment 
of  tiny  blows,  which  results  in  the  phenom- 
enon we  call  gaseous  pressure.  This  is  the 
conception  of  the  nature  of  gases  which  is  com- 
monly accepted  among  scientists.  It  is  called 
"kinetic  theory"  of  gases. 


Boyle's  Law.  A  seventeenth-century  nat- 
ural philosopher,  Robert  Boyle,  noticed  that 
when  gas  was  compressed  into  a  smaller  space 
the  pressure  was  increased.  He  announced 
that  if  the  temperature  of  a  gas  remains  con- 
stant, the  smaller  the  space  the  greater  the 
pressure.  The  pressure,  moreover,  is  in  di- 
rect proportion  to  the  density;  that  is,  when 
the  external  pressure  is  increased  four  times, 
the  gas  is  forced  to  occupy  one-fourth  of  its 
original  space.  It  is  easy  to  see  why  this  is 
so,  since  the  same  number  of  molecules,  con- 
fined in  a  narrower  space,  would  deliver  their 
blows  against  the  sides  more  frequently. 

Heat  has  a  surprising  effect  on  gas.  It  im- 
parts energy  to  the  molecules  and  causes 
them  to  deliver  their  blows  with  greater  rapid- 
ity. This  naturally  results  in  a  greater  pres- 
sure in  a  vessel  of  the  same  size;  if  the  walls 
are  movable,  the  gas  will  push  them  out.  Thus 
we  say  gas  expands  with  heat,  just  as  do  nearly 
all  other  substances. 

Charles's  Law.  A  Frenchman  named  Charles 
reduced  this  truth  to  law  by  announcing  that 
as  long  as  the  pressure  remains  the  same  the 
space  filled  by  the  gas  will  be  increased  by  a 
constant  fraction  of  its  original  volume  for 
each   degree  of  rise  in  temperature. 

All  gases  obey  these  two  laws  with  a  fair 
degree  of  accuracy. 


Illuminating  Gas 


Since  coal  in  burning  gives  off  flames,  it 
hardly  seems  surprising  that  it  should  be  made 
to  yield  a  luminous  gas.  It  was  not,  however, 
until  the  close  of  the  eighteenth  century  that 
a  Scotchman,  William  Murdock,  showed  in  the 
most  conclusive  way  that  an  inflammable  gas 
could  be  extracted  from  coal.  He  succeeded 
in  lighting  his  home  and  his  office  in  Redruth, 
Cornwall,  England,  with  such  gas.  After  that 
it  was  not  long  until  coal  gas  began  to  be 
manufactured  in  large  quantities  for  lighting 
streets  and  houses.  At  the  present  time  it  is 
manufactured  chiefly  from  coal  but  sometimes 
from  oils  derived  from  petroleum. 

Coal  Gas.  Coal  gas  is  formed  by  the  distil- 
lation of  coal.  This  is  a  rather  complicated 
process,  and  it  is  carried  out  in  huge  gas 
plants.  It  may  not  be  easy  to  understand 
at  first  how  a  solid  can  be  distilled,  and  indeed 
the  process  is  not  exactly  distillation  in  the 
same  sense  as  we  speak  of  the  distillation  of 
water  or  whisky.  What  is  really  done  is  to 
decompose  the  coal  into  gas  and  coke,  a  form 
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of  carbon.  It  is  easy  to  imitate  the  manufac- 
ture of  coal  gas.'  Take  a  clay  pipe  and  fill  the 
bowl  with  soft  coal;  stop  the  mouth  of  the 
bowl  with  clay  and  allow  it  to  dry  well.  Blow 
gently  into  the  pipe  to  make  sure  that  it  is 
tightly  closed  by  the  clay.  Then  thrust  the 
bowl  into  a  fire.  In  a  short  time  gas  will 
issue  from  the  stem,  and  if  a  match  is  touched 
to  this  gas,  it  will  bum.  Such  crudely-manu- 
factured gas  is  full  of  impurities,  but  still  it 
is  gas.  When  freed  from  impurities,  it  be- 
comes the  gas  we  bum  in  jet  or  fireplace. 

The  first  process  in  making  gas  is  to  heat 
coal  in  fire-clay  retorts.  The  retorts  are  oval 
or  D-shaped  in  cross  section.  They  are  about 
nine  feet  long  and  16x26  inches  across  the  end, 
and  they  will  hold  from  250  to  350  pounds  of 
coal.  After  charging  they  are  tightly  closed 
and  heated  in  a  fumace.  In  these  retorts  the 
carbon  compounds  of  the  coal  are  decomposed. 
The  coke  left  in  the  retorts  is  used  as  a  fuel  or 
for  the  manufacture  of  cej:V>k<305a.  V^x  ^%?ic^NR.  -^six^ 
lights.    The  gas  paaa^  ^'S^  SisflL^x^^  ^  ^xsj^^'^s^^ 


<h)  pipe  leading  to  storage  tank- 


only  exit  from  the  retorts.  Gae  at  this  stage 
of  its  manufacture  contains  many  impurities, 
such  as  tar,  eulpbur,  ammonia,  carbon  dioxide 
and  water  vapor.  The  rest  of  the  process  is 
largely  one  of  purification. 

The  gas  leavea  the  retort  and  paases  to  a 
large  U-^baped  pipe  containing  water.  In  pass- 
ing through  the  water,  it  is  freed  of  much  of 
its  tar  and  ammonia.  It  ia  next  forced  by  a 
rotary  pump  into  a  tar  extractor,  where  more 
tar  is  removed  at  a  temperature  of  about  100° 
F.  The  gas  then  passes  to-  what  is  called  the 
condenser.  The  condenser  is  built  something 
like  a  tubular  boiler;  the  gas  passes  through 
a  set  of  tubes  in  one  direction  while  water 
flows  in  the  opposite  direction  outside  the 
tubes.  The  gas  is  then  forced  by  the  ex- 
hauster (see  diagram  above)-  into  contact  in 
the  scrubber  with  water  in  a  cylinder  contain- 
ing coke,  gratings  of  boards  or  other  porous 
material.  In  the  scrubber,  more  tar  and  am- 
monia are  washed  out,  and  the  gas  is  then 
ready  for  the  purifier.  Here  it  passcj  llirough 
layers  of  lime  or  of  oxide  of  iron,  auJ  loses 
any  sulphur  which  it  may  coatain.  After  this 
process  it  is  ready  for  use,  and  is  stored  in 
huge  tanks. 

Water  Gas.  Water  gas,  which  is  now  used 
in  many  cities,  is  made  by  passing  steam  over 
red-hot  coke  or  anthracite  (hard  coal).  Thb 
gas  consists  of  hydrogen  and  carbon  monoxide. 
It  bums  with  a  very  hot  blue  flame.  In  order 
to  render  it  useful  for  illuminatiitg  purposes, 
it  must  be  "enriched"  with  gases  that  bum  with 
a  yellow  flame.  Frequently  it  is  mixed  with 
coal  gas.  Sometimes  it  is  enriched  by  adding 
L  volatile  liquids  derived  from  coal  or  from 
*  petroleum.  On  account  of  the  large  proportion 
of  carbon  monoxide  it  contains,  water  gas  is 


extremely    poisonous,    much    mo 
than  coal  gas. 

Other  Gases.  Other  illuminating  gases  are 
acetylene  (which  see) ;  Pintsch,  or  oil,  gas, 
made  from  petroleum,  and  used  in  lighting 
railway  cars;  Blau  gas,  also  made  from  petro- 
leum; and  gasoline  gas,  made  by  vaporising 
gasoline  in  a  current  of  air.  jx.s. 

GAS  CLOUDS,  in  warfare,  are  designed  to 
render  the  enemy  helpless  before  an.  attach 
In  April,  1915,  Canadian  and  French  troops  in 
the  War  of  tiie  Nations  were  surprised  to  see 
a  heavy,  greenish  cloud  creeping  toward  them 
along  the  ground  at  the  rate  of  a  few  hundred 
feet  a  minute.  From  its  effects  the  cloud  is 
thought  to  have  been  composed  of  chlorine 
gas,  of  which  a  very  small  quantity  produces 
a  painful  asphyxiation.  Reference  to  the  arti- 
cle Chlorine  will  show  that  this  gas  is  well 
suited  to  such  a  purpose,  firat,  because  of  its 
heaviness;  second,  because  it  may  be  trans- 
ported to  the  trenches  in  liquid  form,  and, 
third,  because  it  is  cheap.  A  satisfactory  de- 
fense against  gas  clouds  was  found  in  eott<» 
masks  saturated  with  an  alkali  solution  to 
absorb  the  chlorine.     See  Wab  op   thk   Na- 

GASCOHT,  gaa'koni,  an  old  province  of 
France,  north  of  the  Pyrenees  Mountains.  It 
took  its  name  from  the  Vascones,  who  crossed 
Ibe  mountains  from  Spain  in  the  sixth  cen- 
tury. They  long  maintained  independence, 
but  were  finally  subdued  and  ruled  over  bj 
Prankish  dukes.  Gascony  was  the  scene  of 
many  struggles  between  the  French  and  Eng- 
lish, who  were  at  last  driven  out  aa  a  result 
of  the  victories  of  Joan  of  Arc.  The  Gascon 
were  faithful  and  brave  but  much  given  to 
boasting,   whence   comes   the   word   CKMcowad*, 
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tion  of  a.  Gascon    n  D'Artagnan,  the  hero  of 
The  Three  Musketeers. 

GAS  ENGINE,  an  engine  in  which  the  mo- 
tive power  is  produced  by  the  explosion  or 
combuetion  of  gas  in  a  closed  cylinder.  It  is 
also  called  an  internal-combustioa  engine. 
Such  engines  have  reached  a  high  degree  of  de- 
velopment in  recent  years,  and  are  used  for  a 
variety  of  purposes.  They  drive  automobiles, 
motorcycles  and  motor  boats;  they  are  used  in 
factories  of  many  kinds,  and  they  furnish 
power  for  chums,  plows,  tractors  and  all  sorts 
of  machinery  on  the  farm.  Their  compara- 
tively light  weight  BDd  small  bulk  make  them 
superior  to  the  steam  engine  for  aiaay  pur- 
poses.   A  small  gas  engine,  moreover,  is  prac- 
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and  the  moet  satisfactoiy  power-producer  if 
only  a  small  horse  power  is  required.  For 
large  power  plants  other  forms  of  power-pto- 
ducers  may  be  equally  or  more  satisfactory; 
this  fact  depends  on  local  conditions. 

Kind  of  Fuel.  The  gas  used  may  be  natural 
gas,  coal  gas,  producer  gas.  or  a  vapor  pro- 
duced from  gasoline  or  any  other  petroleum 
product.  Engines  in  which  gasoline  is  used — 
and  these  are  by  far  the  commonest  variety — 
are  usually  called  gasoline  engines.  They  dif- 
fer from  ordinary  gas  engines  only  in  that  the 
fuel  must  first  be  vaponeed  by  means  of  a 
carburetor  (which  see}.  In  stationary  engines 
either  liquid  or  gas  may  be  used  as  fuel.  In 
portable  engines,  such  as  those  used  in  auto- 
mobiles and  motor  boats,  the  liquid  fuels  are 
better,  for  they  are  usually  cheaper,  easier  to 
handle  and  easier  to  obtain  than  compressed 
gases  in  storage  tanks. 

The  Principles  of  Optration.  A  gas  engine 
is  an  int«mal-combustion  engine,  that  is,  the 
combustion  occurs  inside  the  cylinder.  The 
first  requirement  of  such  an  engine  is  an  en- 
closed space,  in  which  combustion  of  the  gas 
and   the  resulting   increase    of   pressure  may 


PRINCIPAI,  PAHTS  OT  THE  GAH  ENGINE 
n)   Cylinder;  {l»  pl.'ton :  (r)  connecting  rod;    Cd)   flywheel; 
cooling  wnler  outlet;    ig)    ventilator;    (IK   nlr  Inlet:    '"    — ■■ 


tically  as  efficient  as  a  large  one,  whereas  a 
small  steam  engine  is  much  less  efficient  than 
a  large  one.  A  gas  engine  is  easily  operated, 
and  is  instantly  ready  for  use.  For  these  rea- 
sons a  small  gas  engine  is  the  most  economical 


take  place.    This  enclosed  Epace,  or  combus- 
tion chamber,  is  the  cylinder.    One  wall  of  this 
air-tight,  gas-tight  chamber  must  be  adjustable, 
in  such  a  way  that  tk«.  -vx^^k^hi  S-^-swi  >!K,-^^™ar 
tion  may  be  used   \,<i  v"^*^^^^  -w-stt-.  "^>»* 


GASKELL 


2404 


GASOLINE 


accomplished  by  having  a  piston  fit  into  the 
cylinder.  When  the  gas  in  the  chamber  is 
eitploded  the  piston  is  forced  outward.  This 
outward  motion  of  the  piston  is  controlled  by 
a  crank  shaft.  The  crank  shaft  not  only  deter- 
mines the  distance  the  piston  goes,  but  is  it- 
self rotated  by  the  force  of  the  piston's  mo- 
tion, and  in  turn  draws  the  piston  back  to 
its  original  position. 

Meanwhile,  the  condition  in  the  cylinder  de- 
serves attention.  When  the  gas  in  the  com- 
pression chamber  is  exploded,  by  means  of  an 
electric  spark,  the  combustion  instantaneously 
raises  the  temperature  of  the  gas,  a  temperature 
of  1500**  C,  or  over  2700**  F.,  being  not  unusual. 
This  increase  in  temperature  is  accompanied 
by  a  tremendous  expansion  in  volume.  As  the 
gas  expands,  it  drives  forward  the  piston  with 
a  pressure  which  may  be  several  htmdred 
pounds  to  the  square  inch.  The  burnt  gases 
then  escape  through  valves  in  the  compression 
chamber,  and  a  new  supply  of  gas  is  admitted. 
When  the  piston  returns,  as  explained  above, 
by  the  motion  of  the  crank  shaft,  it  com- 
presses the  new  supply  of  gas,  and  the  entire 
operation  is  repeated.  In  a  two-cycle  engine 
there  is  one  explosion  for  two  strokes,  forward 
and  backward,  of  the  piston,  or  for  each  revo- 
lution of  the  crank  shaft.  In  a  four-cycle  en- 
gine there  is  one  explosion  for  four  strokes  or 
two  revolutions. 

How  Ignition  or  Explosion  Is  Produced.  In 
practically  all  modem  gas  engines  ignition  is 
produced  by  means  of  an  electric  spark.  The 
current  may  come  from  a  magneto  or  dynamo, 
or  from  a  storage  or  other  variety  of  battery. 
The  electric  spark  is  made  to  jump  between 
terminals  which  are  fixed  in  the  mixture  to  be 
ignited.  These  terminals  are  usually  mounted 
in  a  spark-plug,  which  insulates  one  or  both  of 
the  terminals,  and  is  so  constructed  that  it 
can  be  easily  removed  and  replaced  if  broken. 

Capacity  of  Gas  Engines.    The  largest  single 

gas  engine  in  existence  furnishes  2,000  horse 

power   in  its  four  cylinders.     Greater  power 

than  this  can  be  obtained  by  a  combination 

of  additional  units.    The  smallest  gas  engine 

made  has  a'  capacity  of  only  a  fraction  of  a 

single  horse  power.  wjtjz. 

Consult  WImperls's  Primer  of  the  Internal  Com- 
bustion Engine;  Carpenter  and  Diederichs's  In- 
ternal Combustion  Engine, 

GAS'KELL,    EuzABBTH    Cleghorn     (1810- 
1865),  a  British  novelist,  whose  books  possess 
an  irresistible  quality  of  charm,  was  bom  in 
on  in  1810.    Her  father  had  been  a  Uni- 


tarian minister,  but  gave  up  the  calling  to  ac- 
cept the  position  of  keeper  of  records  of  the 
Treasury  in  London.  Her  mother  died  shortly 
after  her  birth,  and  the  girPs  childhood  was 
spent  with  an  atmt  in  Knutsford,  near  Man- 
chester. Knutsford  is  Cranford,  and  the  vol- 
ume bearing  that  name  attests  the  author's 
knowledge  of  the  spirit  of  the  place.  She  was 
married  to  William  Gaskell,  a  minister  of 
Manchester,  when  she  was  twenty-two,  at 
which  time  she  was  noted  for  her  remarkable 
beauty.  Twelve  years  after  her  marriage  the 
death  of  her  only  boy  turned  Mrs.  Gaskell's 
thoughts  to  writing  as  an  escape  from  sorrow. 

Her  first  novel,  Mary  Barton,  was  published 
in  1848.  The  book  had  as  its  background  the 
unending  strife  between  employer  and  em- 
ployed. Its  practical  result  was  to  help  create 
a  better  atmosphere,  which  meant  ultimate 
improvement  in  social  conditions.  Charles 
Dickens  was  so  pleased  with  the  book  that  he 
invited  Mrs.  Gaskell  to  cooperate  with  him  in 
Household  Words,  and  to  this  magazine  she 
contributed  a  great  many  stories  and  sketches. 
Among  the  latter,  appearing  from  1851  to  1853, 
were  the  separate  sketches  which  became  the 
chapters  of  Cranford,  and  which  were  pul^liehed 
in  book  form  in  1853.  It  is  regarded  as  a 
classic,  and  stands  higher  in  popular  favor 
to-day  than  any  other  work  of  Mrs.  Gaskell. 
Cranford  is  a  chronicle  of  bright  incidents 
which  reveal  the  people  and  embody  the  spirit 
of  a  little  town.  It  has  a  sunny  humor,  a 
tranquil  common  sense  and  a  humanity  that 
ranges  from  laughter  to  true  pathos. 

In  the  short  period  between  1860  and  the 
year  of  her  death  Mrs.  Gaskell  produced  three 
other  stories,  Sylvia's  Lovers,  Cousin  Phillis, 
and  an  unfinished  novel.  Wives  and  Daughters, 
published  in  two  volumes  in  1866.         mji.t. 

GASOLINE,  gas  o  leen',  a  highly  inflammable 
liquid  which  looks  like  water,  but  is  lighter 
and  has  a  characteristic  odor.  Gasoline  is  one 
of  the  products  of  petroleum  (which  see).  It 
is  an  exceedingly  volatile  liquid;  that  is,  it 
evaporates  rapidly  on  exposure  to  air.  It  can- 
not be  kept  in  wooden  barrels  for  any  length 
of  time,  for  no  matter  how  cold  the  weather, 
it  forces  its  way  through  wood.  It  must, 
therefore,  be  placed  in  metal  receptacles,  and 
the  law  requires  that  tanks  containing  it  must 
be  kept  underground. 

Uses.  On  account  of  the  high  explosive 
quality  of  suitable  mixtures  of  gasoline  gas 
with  air,  gasoline  can  be  employed  so  advan- 
tageously that  it  has  become  within  recall 
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years  the  most  popular  of  all  fuels  for  internal- 
combustion  engines.  This  has  been  called  the 
"gasoline  age,"  so  completely  has  gasoline 
superseded  other  fuels  for  supplying  motive 
power  for  automobiles,  trucks,  traotore,  flying 
machines  and  Bomefonns  of  stationary  engines. 
Automobiles  by  the  millions  have  made  such 
tremeadous  demands  upon  the  supply  that  the 
price  more  than  trebled  in  the  half  year  be- 
tween September,  1915,  and  March,  1916. 
From  a  rate  as  low  as  ten  cents  a  gallon  the 
cost  to  consumers  advanced  to  over  forty  cents 
in  some  cities,  and  nowhere  was  it  lower  than 
twenty  cents  per  gallon.  The  increase  was  not 
due  to  price  manipulation;  the  supply  could 
not  keep  pace  with  the  demand,  and  manu- 
facturers were  called  upon  to  devise  methods 
for  very  largely  increased  production. 

The  Work  It  Can  Ferfoim.    The  power  it  is 
possible  to  develop  from  a  gallon  of  gasoline 
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tionally  distilled  into  its  component  parts,  in 
the  order  of  their  volatility — the  lightest  be- 
iag  separated  first,  and  gasoline,  which  is  not 
quite  BO  light,  second.  From  the  retort  the 
gasoline  is  passed  through  a  coil  of  cold  pipes, 
called  a  tKorm,  where  it  is  cooled;  it  is  then 
passed  to  receiving  tanks. 

Recently  the  problem  of  increasing  the  yield 
of  gasoline  from  petroleum  has  been  success- 
fully solved.  The  heavier  oils  left  in  the  re* 
tort  at  the  time  the  gasoline  is  distilled  are 
vaporised  and  heated  under  pressure.  At  500°- 
575°  C.  (OaO'-lOTO"  F.)  under  a  pressure  of 
250-300  pounds  per  square  inch,  good  yields 
of  gasoline  are  obtained.  It  is  estimated  that 
if  these  processes  were  generally  adopted  the 
petroleum  deposits  of  the  United  States  would 
last  for  over  a  hundred  years,  whereas  at  the 
present  rate  of  production  it  is  believed  they 
will  be  exhausted  in  twenty-seven  years.    At^ 


THE  POWER  OP  GASOLINE  TO  DO  WORK 


iistton  enKlne  It  performs  as 


is  one  of  the  most  remarkable  developments 
of  engineering.  It  will  move  a  ton  truck 
fourteen  miles;  propel  a  3,000-pound  automo- 
bile twelve  miles,  at  the  rate  of  forty  miles 
an  hour;  run  machinery  to  milk  300  cows; 
bale  four  tons  of  hay;  plow  three-tifths  of  an 
acre  of  land;  mix  thirty-five  cubic  yards  of 
cement;  keep  eight  electric  lights  burning  for 
thirty  hours. 

How  Produced.  Until  recent  years  gasoline 
was  considered  one  of  the  waste  products  in 
the  refining  of  petroleum.  It  was  a  by-product 
of  kerosene;  to-day  kerosene  is  of  secondary 
importance  and  is  becoming  a  drug  on  the 
market,  for  the  quantity  of  kerosene  increases 
with  the  increasing  production  of  gasoline.  It 
is  more  than  probable  that  science  will  some 
day  develop  ingenious  methods  wiiich  will 
give  kerosene  the  fuel  value  of  its  by-product, 
for  already  some  specially-equipped  engines 
can  use  it. 

To  produce  gasoline,  petroleum  is  placed  in 
a  retort.  This  is  a  closed  vessel.  Through 
the  agency  of  )ieat,  gently  increased  durit^ 
the  process  of  refining,  the  petroleum  is  frac- 


tempts  to  manufacture  gasoline  from  natural 
gas  are  also  being  made. 

Amount  of  Productloa.  The  present  annual 
production  of  gasoline  in  the  United  States  is 
about  one  billion  gallons.  Of  this,  between 
thirty  and  forty  per  cent  is  exported.  The 
amount  produced  in  Canada  is  very  small, 
practically  all  of  the  supply  used  in  the  Do- 
minion being  imported  from  the  United  States. 
Canadians  get  nearly  twenty  per  cent  more  in 
every  gallon  than  do  purchasers  in  the  United 
States,  for  in  the  Dominion  the  standard  meas- 
ure is  the  imperial  gallon  of  277.274  cubic 
inches,  while  in  the  American  states  the  gallon 
is  231  cubic  inches.  See  Gab  Engine;  Auto- 
HCSiLS;  Traction  Engine.  f.bt.a. 

Consult  V.  B.  Lewea's  Oil  Fuel;  Butler's  Oil 
Fuel;  III  Sut/ply,  CompoMUm  and  AppUcation. 

6ASPE,  gaspay',  Phiuppe  Aubeht  de  (1786- 
1871),  a  Canadian  novelist,  author  of  Lea 
Aneietu  Canadiennes  (The  Old-Time  Cana- 
dians), an  historical  novel  dealing  with  the  old 
regime,  when  "seigneur,  cure,  censitaire  and 
voyageur  mingled  in.  a.  \."Ss.  ^A.  VjaJs:^  Vsj^s^rj . 
religious  teal  and.  *;wrai»,^A«'e^"'»  "    "°    '~" 
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do  to  Comnallis  what  he  hrld  accomplished 
agaiiut  Burgoyne;  in  his  own  words,  he  was 
bent  upon  "Burgoyning  Coniwallis."  He  was 
totally  defeated  by  Cornwallis  at  Camden,  how- 
ever, his  army  was  nearly  annihilated,  and  in 
December  he  waa  superseded  by  Greene.  A 
court  of  inquiry  was  appointed  to  inquire  into 
his  military  conduct,  but  after  careful  investi- 
gation Greene  concluded  that  Gates  was  not 
to  blame  for  the  disaster,  and  advised  against 
holding  the  court.  At  the  close  of  the  war  he 
retired  to  his  estate  in  Virginia,  and  in  1790 
he  removed  to  New  York  where  he  died. 

GATE.  High  above  the  plain  on  a  hill  in 
the  Palestine  of  Bible  times  and  surrounded 
by  steep  walla,  stood  Oath,  one  of  the  five 
royal  cities  of  the  Philistines.  It  was  a  hard 
place  to  capture  and  a  very  important  fortress 
to  hold.  Warring  nations  fought  to  obtain 
possession  of  it  and  when  David,  Haiael  and 
Uzziah  captured  it,  they  destroyed  much  of 
value  within  its  gates.  Gath  was  the  home  of 
a  strong  race  of  men,  among  them  Goliath, 
who  grew  to  manhood  in  this  city  and  whom 
David  slew.  At  present  a  small  village  is  all 
that  is  left  of  the  once  famous  city.  In 
David's  lament  for  Saul  and  Jonathan  (7/  Sam- 
uel I,  20),  he  says,  "Tell  it  not  in  Gath,  publish 
it  not  in  the  streets  of  Askelon,"  for  he  fears 
that  the  daughters  of  the  Philistines  will  re- 
joice over  the  death  of  these  two  great  men. 
The  expression,  "Tell  it  not  in  Gath,"  is  to-day 
used  to  mean,  "Keep  it  secret." 

GAT'LING  GtJH,  a  quick-firing  machine  gun, 
the  original  from  which  the  most  effective  of 
the  smaller  weapons  used  in  modern  warfare 
have  been  evolved.  It  was  invented  by  Rich- 
ard Jordan  Catling  during  the  War  of  Seces- 
sion in  America,  and  was  afterwards  adopted 
by  all  modem  armies.  The  Gatling  gun  was 
practically  a  revolving  rifle  with  ten  barrels 
fired  in  turn.  It  had  a  capacity  of  350  shots 
a  minute,  and  waa  easily  moved  from  place 
to  place.  Although  superseded  by  the  Maxim 
and  other  machine  guns  the  Gatling  gun  pos- 
sessed a  few  features  that  have  not  been 
improved.    See  Machine  Gun. 

Ricbard  Jordan  Gatling  (1818-1903)  was  bom 
in  North  Carolina.  He  showed  great  me- 
chanical skill  as  a  child  and  later  sasisted  his 
father  in  perfecting  a  machine  for  sowing  cot- 
ton seed.  He  also  invented  a  hemp-breaking 
machine  and  a  steam  plow.  The  United  States 
Congress  voted  him  the  sum  of  $40,000  to 
experiment  in  new  methods  of  casting  cannon. 
Hia  greatest  invention  was  the  Gatling  gun. 
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GAUGE,  or  GAGE,  gaje,  a  mechanical  ap- 
pliance for  roistering  the  force  of'  steam  or 
the  depth  of  water  in  boilers.  The  steam 
gauge  consists  of  a  metal  box  with  a  dial, 
over  which  an  indicator,  or  needle,  moves. 
Steam  from  the  boiler  enters  a  tube  in  which 
is  a  flat  piece  of  metal  connected  with  the 
needle  by  a  rod  and  spring.  The  pressure  of 
steam  acts  on  the  needle,  forcing  it  round  the 
dial  face  to  indicate  the  pressure  in  pounds. 
Exactly  the  same  principle  is  found  in  the 
ordinary  spring  scales  used  tn  grocery  stores. 
A  water  gauge  consists  of  a  vertical  glass  cyl- 
inder connected  with  the  boiler  by  metal  tubes. 
The  height  of  the  water  in  the  cylinder  indi- 
cates the  level  of  the  water  in  the  boiler, 

GAUL,  gavil,  an  ancient  country,  in  the  main 
identical  with  France,  though  larger  than  that 
country  at  present.  Every  schoolboy  who  be- 
gins the  study  of  Latin  becomes  familiar  with 
the  name,  for  Caesar's  famous  Commentariei 


GAtlL 
Boundariei  at  the  time  of  the  Kreateat  extent  of 

the  Romun  Empire,  about  a.  d.  116. 

opens  with  the  oft-quoted  sentence,  "All  Gaul 
is  divided  into  three  parts."  Caesar  then  goes 
on  to  describe  these  three  parts  and  the  people 
that  dwell  in  them,  who  "differ  among  them- 
selves in  customs,  in  manners  and  in  language" 
^the  Belgae,  the  Aquitani  and  "those  who  in 
their  own  language  are  called  Celtae,  in  ours, 
Galli."  Caesar  waa  not  the  first  of  the  Ro- 
mans to  come  in  contact  with  the  Gauls.  Cen- 
turies before,  the  Gauls,  whose  territory  ex- 
tended from  the  North  Sea  to  the  W.^at.,'™*. 
crossed   that    mouB.'WMi.  ^cwti^t,  w««?*-  Siss*^ 


GAiniTLET  M 

through  Italy  iktid  sacked  and  burned  Rome 
(390  B.C.).  The  northern  part  of  the  peninsula 
they  continued  to  hold,  and  thus  there  came 
into  exiatence  a  Citalpine  or  "this-side-the- 
Alps"  Gaul.  OB  distingui^d  from  Traiualpme 
or  "beyond-the-AIpfl"  Gaul.  In  the  third  cen- 
tury B.C.  other  tribea  invaded  Greece  and 
Macedonia  and  finally  crossed  into  Asia  Minor, 
where  under  the  closely  similar  name  of  Gttia- 
tiaiu  they  long  retained  their  race  character- 
Even  brave  and  warlike  as  they  were,  they 
were  no  match  for  the  organized  forces  of 
Rome,  which  began  to  force  the  Gauls  little 
by  little  farther  and  farther  northward,  until 
at  lost  they  passed  out  of  Italy  altogether  or 
submitted  and  became  peaceful  subjects  of 
the  republic.  Still  they  were  too  powerful, 
however,  for  Rome  to  desire  them  as  a  neigh- 
bor j  ust  beyond  the  Al  ps.  and  Roman  in- 
vasions into  Transalpine  Gaul  began.  During 
the  second  century  B.  c.  the  Romans  made 
themselves  masters  of  the  strip  along  the  sea, 
from  the  Alps  to  the  Pyrenees,  but  not  until 
the  time  of  Julius  Caesar  did  all  Gaul  come 
under  Roman  sway.  From  58  to  50  B.  c.  Caesar 
carried  on  one  campaign  after  another,  and  the 
battles  were  hard-fought,  for  the  Gauls  were 
no  unworthy  adversaries.  "The  bravest  are 
the  Belgians,"  wrote  Caesar,  and  this  tribute, 
in  its  original  Latin  form  of  Fortissimi  sunt 
Bel^ae,  was  the  inscription  chosen  for  the  pro- 
posed monument  to  the  Belgians  during  the 
War  of  the  Nations.  The  popular  name  for 
the  part  of  Gaul  won  for  Rome  by  Caesar 
was  "Long-haired  Gaul,"  because  the  Gauls 
did  not  keep  their  locks  shorn. 

During  the  time  of  Aiwustus,  Gaul  became 
an  integral  part  of  the  Roman  Empire  and 
was  organized  in  four  provinces;  this  division 
persisted  for  four  centuries.  Later  the  history 
of  the  Gauls  merged  in  that  of  other  peoples — 
the  Goths,  the  Burgundians  and  the  Franks; 
and  in  time,  out  of  the  conflict  the  modem 
French  nation  was  bom.  a.mcc. 

GAUNTLET,  gahnl'let.  In  the  thirteenth 
century  knights  and  soldiers  began  to  wear 
a  heavy  leather  glove  covered  with  little  plates 
of  iron  to  match  the  rest  of  their  armor.  These 
were  called  gaunUcle,  and  they  were  used 
throughout  the  Middle  Ages.  Wc  still  hear 
people  use  the  expression,  "throw  down  the 
gauntlet,"  which  means  "declare  a  challenge." 
When  a  m!\n  in  medieval  times  considered  that 
_.>ome  one  had  wronged  him,  he  would  at  once 
V^kv  his  glove,  or  gauntlet,  down  before  him. 
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The  enemy,  if  t>oaseflBed  of  the  spirit  of  his 
day,  would  pick  it  up,  as  it  was  a  cballenRe 
to  fight,  and  the  two  men  would  arrange  a 
time  for  battle.    The  battle  was  regulated  by 


fixed  rules  and  was  considered  a  legal  trial. 
Whoever  woo  was  thought  to  be  in  the  right, 
for  it  was  believed  that  God  gave  the  inno- 
cent strength  to  defeat  the  guilty, 

GAOB,  gowr,  or  GOVS,  a  wild  ox  of  India, 
supposed  to  be  the  laigest  existing  species  of 
wild  cattle.  Specimens  have  been  found  whose 
homs  measured  thirty-nine  inches  in  length 
by  nineteen  inches  at  the  base.  This,  how- 
ever, exceeds  the  average.  The  gaur  is  shining, 
blackish-brown  in  color,  with  pure  white  town 
legs.  It  is  a  roost  desirable  object  of  rifle 
sport  in  India,  must  be  stalked  on  foot,  and 
when  cornered  is  extremely  ferocious.  Not- 
withstanding its  fierceness  when  charged,  it 
rarely  attacks  human  beings  except  in  self- 
defense.  The  semicivilized  hill  tribes  of  India 
have  tamed  it  to  a  certain  eiitent,  although  it 
has  never  been  fully  domesticated,  and  they 
also  use  it  for  food. 

6ADZB,  gawt,  a  light,  transparent  fabric. 
originally  made  of  silk,  but  now  manufactured 
from  linen  or  cotton,  the  characteristic  feature 
of  which  is  its  openness  of  texture.  The  word 
is  apparently  of  Eastern  origin,  related  to  the 
Persian  gaii,  a  thin,  coarse,  cotton  cloth;  but 
another  interesting  supposition  is  that  it  takes 
its  name  from  the  S3Tian  city  of  Gaca,  where 
it  is  said  to  have  first  been  made.  The  open 
texture  of  gauze  is  due  to  the  manner  of 
weaving;  the  warp  threads  (those  that  run 
lengthwise  of  the  cloth)  are  not  only  craiaed 
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as  in  ordinary  weaving,  but  are  twisted  in 
pairs  alternately  from  left  to  right  and  from 
right  to  left,  after  each  shot  of  the  weft  threads 
(those  that  run  crosswise).  In  this  way  the 
weft  passes  through  a  succession  of  loops  in 
the  warp  and  the  threads  are  kept  at  equal 
distances  apart,  at  the  same  time  being  held 
firmly  in  place. 

Gauze  fabrics  are  plain,  figured  or  striped. 
At  the  present  time  China  produces  many 
choice  gauzes  worked  with  flowers  of  silver 
or  gold  on  a  silk  foundation.  Cotton  gauze, 
made  especially  for  the  use  of  surgeons,  is 
valued  for  antiseptic  purposes.  Light  summer 
under  garments  made  from  woven  fabrics  of 
^Ik,  linen  and  cotton  are  sold  under  the  name 
of  gauze  underwear.  The  term  is  also  fre- 
quently applied  to  bolting-cloth,  used  for  sift- 
ing flour,  and  to  the  fine-woven  wire  cloth 
employed  in  window-screens,  sieves  and  safety 
lamps. 

GA'VIAL,  a  fish-eating  crocodile  of  North- 
cm  India,  which  inhabits  chiefly  the  basins  of 
the  Ganges,  Indus  and  Brahmaputra  rivers. 
It  is  distinguished  from  true  crocodiles  by  the 
length  and  slendemess  of  its  muzzle,  charac- 
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teristics  which  vary  according  to  age  and  sex. 
It  has  numerous  long  recurved  teeth,  usually 
more  than  one  hundred,  especially  adapted  to 
its  exclusive  fish  diet.  It  reaches  a  great 
size,  often  twenty  feet  in  length,  but  owing  to 
its  slender  and  weak  mouth  and  jaws  is  con- 
sidered less  dangerous  than  a  crocodile  of 
smaller  proportions.  Its  feet  are  webbed,  and 
it  spends  much  of  its  time  in  the  water. 

GAVOTTE,  gavot' ,  Among  the  peasants  in 
France  there  originated  a  merry,  light  dance 
which  was  so  well  thought  of  that  it  was  intro- 
duced at  court  in  the  sixteenth  century.  It  re- 
ceived the  name  from  the  Gavots,  the  people 
among  whom  it  originated.  At  first  the  gavotte 
in  2/4  or  4/4  time,  was  a  bright,  happy  dance, 
but  later  it  became  a  stately,  formal  affair. 
As  a  theatrical  dance  it  became  very  effective 
and  popular,  and  was  worked  out  in  many 
ways  by  Gliick  and  Gretry.  As  a  modern 
dance  it  is  not  popular  in  society,  but  is  seen 
frequently  on  the  stage;  the  Russian  dancer, 
Pavlowa,  has  been  its  greatest  exponent  since 
1910. 


GAY,  John  (1685-1732),  an  English  poet, 
famous  for  his  Beggar's  Opera,  which  was  first 
acted  in  1728.  It  ran  for  sixty-three  nights,  at 
that  time  a  most  remarkable  achievement. 
In  1713  he  published  Rural  Sports,  which  was 
followed  by  several  pastoral  poems  in  1714, 
dedicated  to  Alexander  Pope.  This  was  the 
beginning  of  a  lasting  friendship  between  the 
two.  Pope  never  tired  of  helping  his  friend. 
Gay  had  a  great  many  patrons,  and  in  1720 
he  published  Poems  on  Several  Occasions  by 
subscription,  on  which  he  realized  £1,000,  or 
$5,000.  In  1715  his  burlesque  tragedy.  What 
d'ye  Call  It?  appeared,  followed  by  Trivia,  or 
The  Art  of  Walking  the  Streets  of  London. 
A  tragedy.  The  Captives,  produced  some  years 
later,  met  with  some  success,  and  Fables,  in 
verse,  helped  also  to  increase  his  reputation. 
He  died  in  1732  and  was  buried  in  West- 
minster Abbey.  Pope  wrote  his  epitaph,  which 
is  followed  by  a  couplet  of  Gay*s  own: 

Life  is  a  jest,  and  aU. things  show  it, 
I  thought  so  once,  and  now  I  know  it. 

GAY-LUSSAC,  Joseph  Louis  (1778-1850), 
a  French  chemist  and  physicist,  and  one  of  the 
most  noted  scientists  of  his  day.  He  was  an 
undaunted  investigator  of  volcanic  eruptions, 
having  visited  Vesuvius  when  it  was  in  full 
eruption  in  1805.  He  was  also  a  fearless  aero- 
naut, and  did  not  hesitate  to  make  an  ascent 
23,000  feet  above  sea  level  in  a  balloon  to 
make  observations  of  magnetism  and  also  of 
the  temperature  and  humidity  of  the  air, 
collecting  samples  of  air  at  different  heights. 
His  most  important  discovery  was  that  oxygen 
and  hydrogen  unite  in  proportions  of  one  to 
two  to  form  water.  This  led  to  the  discovery 
of  the  law  of  volumes,  which  is  one  of  the 
most  important  discoveries  ever  made  in  chem- 
istry. 

His  services  to  industry  included  his  im- 
provements in  the  processes  for  the  manufac- 
ture of  sulphuric  acid  and  oxalic  acid,  methods 
of  ascertaining  the  amount  of  real  alkali  in 
potash  and  soda  by  the  volume  of  standard 
acid  required  for  neutralization,  and  for  esti- 
mating the  available  chlorine  in  bleaching  pow- 
der by  a  solution  of  arsenious  acid,  etc.  He 
also  elaborated  a  method  of  assaying  silver  by 
a  standard  solution  of  common  salt.  Owing  to 
the  great  benefits  resulting  from  his  experi- 
ments and  discoveries,  Gay-Lussac  was  the 
recipient  of  many  honors,  and  in  1839  was  made 
a  peer  of  France. 

GA'ZA,  an  ancient  town  of  Syria.^^!^  -^jk^«;^ 
southwest  ol  iw^ias\^\sv  wA  v^^^^  xssj^^-^  Sx^-c^v 
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the  Mediterranean  Sea.  It  ia  meationed  in 
the  Bible  as  the  scene  of  Eeveral  of  Samson's 
exploits.  He  carried  away  the  gates  of  the 
city,  and  destroyed  his  enemies  by  pulling 
down  the  temple  {aeeJwisesXVI).  ThePhilis- 
tinea  captured  the  city  from  the  Egyptians 
and  made  it  their  chief  stronghold.  It  was 
taken  by  Alexander  the  Great  and  later  be- 
came aa  important  Greek  city.  Now  called 
Ghaueh,  it  is  an  important  commercial  center 
with  extensive  manufactures  of  pottery  and  a 
large  trade  with  Arabia,  Persia  and  Egypt, 
carried  over  camvan  routes.    See  Samson. 

GAZELLE,  gaseV,  a  small,  slender  form  of 
antelope  to  whose  beauty,  grace  and  gentle- 
ness frequent  allusions  are  found  in  Oriental 
poetry.  There  are  about  twenty-three  species 
confined  to  the  north  side  of  the  Atlas  Moun- 
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tains,  Egypt,  Abyssinia,  Syria,  Ar^ia  and 
South  Persia.  Some  inhabit  mountain  ranges, 
others  sandy  plains.  The  common  light-brown 
gaielle  of  rocky  and  desert  lands,  sometimes 
called  artel,  or  dorcai,  is  easily  tamed  and  is  a 
favorite  pet  of  wandering  Arabs,  the  name 
gaielle  originating  from  an  Ar^ian  word  mean- 
ing to  be  affeclionaie. 

Gaiellea  in  general  are  animals  with  large, 
soft  and  lustrous  black  eyes  and  round,  black 
horns,  some  ringed,  others  plain,  and  found  on 
both  sexes;   the    ears  are  long,    narrow  and 
pointed;  the  tail  is  short,  and  the  animal  has 
smooth,  short  hair.    There  is  a  tuft  of  hair 
on  the  knees  of  some  species.     A  common 
■pedes  has  a  light  fawn-colored  back,  deepen- 
ing into  dark  brown  in  a  wide  band  which  edges 
■  Ab  flanks  and  forms  a  line  between  the  upper 
■hM*(rf  the  body  and  the  pure  white  abdomen. 
^^BkidlP  very  fleet-footed  and  cannot  be 
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bunted  by  dogs.  Falcons  are  often  used  for 
that  purpose,  or  enclosures  are  made  near 
their  drinking  places. 

Theae  attractive  little  animals  feed  on  vege- 
tation. A  Sahara  species,  Loder's  fjaiellB,  ia 
said  to  feed  on  berries  and  leaves  and  never 
to  drink.  Grant's  gazelle,  which  stands  shout 
thirty-four  inches  high  at  the  shoulder,  has 
loiter  horns  than  any  other  species;  the  or- 
dinary length  is  ^out  ten  inches,  but  the 
horns  of  the  male  Grant's  gaselle  reach  a 
length  of  thirty  inches.  Another  species  of 
gaselle  is  the  light  chestnutKulored  ItuUok 
ckinkara,  or  ravine  deer,  of  Asiatic  plains.  See 
An'telopb. 

GEARING,  geer'ing,  a  general  term  descrip- 
tive of  mechanical  appliances  by  means  of 
which  motion  and  power  are  communicated 
from  one  part  of  a  machine  to  another.  There 
are  numerous  forms  of  gear,  the  most  common 
being  cog  wheels,  endless  belts,  screws,  or 
worm  gear,  friction  wheels  and  eccentrics. 
Gear  may  be  adapted  to  increase  spe«d  in  the 
machinery  to  which  the  power  is  transmitted, 
or  to  give  slower  motion;  these  are  known  as 
mvUipit/ing  and  retarding  gear,  respectively. 
In  spur  gearing  the  teeth  or  cogs  are  arranged 
at  regular  intervals  and  with  even  depth  round 
the  surface  of  the  wheel.  Beveled  gearing  is 
made  with  the  teeth  running  vertically  on  a 
wheel  shaped  like  the  base  of  a  cone,  and  is 
used  when  shafts  are  at  right  angles  to  each 
other.  Worm  gear  operates  on  the  principle  of 
the  endless  screw.  When  the  gearing  betweai 
two  parts  of  the  machinery  is  out  of  order, 
or  purposely  disconnected,  the  machine  is  said 
to  be  out  of  gear.  It  is  in  gear  when  connec- 
tion is  established.  See  ScBSW,  subhead  End- 
less Screw;  also,  AuTOMOBIiX,  page  S16,  for 
explanation  of  gear  shifting. 

GECKO,  gek'o,  so  called  because  of  the 
peculiar  cry,  like  gckko,  uttered  by  some  of  tie 
species,  ia  a  lixard  of  small  size  and  repulsive 
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appearance.  It  is  distinguished  from  other 
lizards  by  its  peculiar  formation,  lack  of  eye- 
lids, and  adhesive  feet  which  enable  it  to  walk 
on  a  smooth  wall  or  windowpane.     It  feeda 
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chiefly  on  insects,  and  is  more  or  less  active 
at  night.  It  is  found  in  warm  climates,  and  is 
widely  distributed  throughout  the  world.  It 
is  generally  regarded  with  disfavor  as  being 
poisonous  and  the  carrier  of  disease,  but  there 
is  no  evidence  to  support  such  an  opinion. 

GEHEN'NA,  the  valley  of  Hinnom,  just 
south  of  Jerusalem,  where  children  long  before 
the  Christian  Era  were  burned  to  death  as 
ofiferings  to  Moloch.  From  the  terrible  suffer- 
ing and  sorrow  connected  with  the  valley,  its 
name,  which  is  an  abbreviated  form  of  two 
Hebrew  words,  ge-hinnom,  meaning  valley  of 
Hinnom,  grew  to  mean  a  place*  of  eternal  pun- 
ishment, or  hell.  In  ancient  descriptions  of 
hell  the  awful  scenes  in  this  valley  were  used 
as  a  foundation.  King  Josiah  caused  the  val- 
ley to  be  used  for  sewage  and  other  refuse, 
"that  no  man  might  make  his  son  or  his  daugh- 
ter to  pass  through  the  fire  to  Moloch"  (77 
Kings  XXIII,  10). 

GEIKIE,  ge'ki,  Sir  Archibald  (1835-  ), 
Scottish  geologist  and  author,  considered  one 
of  the  greatest  geological  authorities  of  all 
times.  His  textbooks  are  used  both  in  Europe 
and  the  United  States.  He  was  bom  in  Edin- 
burgh, and  after  graduation  at  the  University 
of  Edinburgh  became  a  member  of  the  Geo- 
logical Survey  of  Scotland,  of  which  he  was 
later  made  a  director.  He  began  his  long  list 
of  works  in  1858  with  The  Story  of  a  Boulder; 
or.  Gleanings  from  the  Note-Book  of  a  Geolo- 
gist. After  teaching  geology  and  mineralogy 
in  Edinburgh  for  eleven  years,  Geikie  became 
director  of  the  Museum  of  Practical  Geology  in 
London.  He  was  elected  president  of  the 
Geological  Society  of  London  and  also  became 
president  of  the  British  Association  for  the 
Advancement  of  Science.  He  visited  America 
in  1897  and  delivered  a  series  of  lectures  at 
Johns  Hopkins  University  and  at  McGill  Uni- 
versity in  Montreal.  Among  his  most  im- 
portant works  are  A  Textbook  of  Geology, 
Ancient  Volcanoes  of  Britain  and  The  Foundor 
tions  of  Geology. 

GEISSLER'S,  gys'ler's,  TUBES,  a  name 
given  to  glass  tubes  used  to  show  the  bril- 
liant effect  produced  by  electricity  when  it  is 
passed  through  a  rarefied  gas.  They  are  named 
after  Heinrich  Geissler  (1814-1879),  a  cele- 
brated (jrerman  scientific  instrument  maker,  by 
whom  they  were  first  constructed.  These 
tubes,  made  of  very  hard  glass  and  of  different 
shapes  (as  shown  in  the  illustration),  have  a 
platinum  wire  sealed  into  each  end,  which 
serves  as  an  electrode.    The  tubes  are  filled 


with  various  rarefied  gases,  such  as  hydrogen, 
oxygen,  nitrogen,  air,  and  so  on.  By  connect- 
ing the  electrodes  to  the  opposite  poles  of  an 
electric  machine  or  to  an  induction  coil,  an 
electric  current  is  passed  through  the  tubes. 
The  color  of  the  light  produced  depends  upon 
the  shape  of  the  tubes,  the  gas  with  which  they 


VARIOUS  FORMS  OP  GEISSLER'S  TUBES  . 

are  filled  and  the  degree  of  rarefaction  of  the 
gas,  and  by  varying  these  conditions  very 
pleasing  effects  can  be  obtained.  Geissler's 
tubes  are  also  valuable  in  scientific  research, 
such  as  examining  various  incandescent  gases 
with  the  spectroscope. 

Related  Sabjeeta.  The  reader  is  referred  to 
the  following  articles  in  these  volumes : 

Cathode  Rays  Electrode 

Crookes  Tubes  Roentgen  Rays 

Electricity  Spectroscope 

GELATIN,  jel'atin,  a  transparent,  brittle, 
yellowish  substance  obtained  from  the  air  blad- 
der of  fish  and  the  bones,  hoofs,  horns,  skin  and 
muscle  of  animals.  When  bones  are  made 
into  gelatin  they  are  treated  with  muriatic 
acid ;  the  mineral  substances  dissolve  and  leave 
only  the  cartilage.  After  this  has  been  thor- 
oughly boiled  in  water  it  dissolves  and  forms 
a  crude  gelatin  suitable  only  for  glue.  To 
purify  it,  the  gelatin  is  again  soaked  in  hot 
water  and  filtered,  while  hot,  in  ninety  per  cent 
alcohol,  a  process  which  causes  the  impurities 
to  settle  at  the  bottom. 

The  best  and  purest  gelatin  is  found  in  the 
air  bladder  of  the  sturgeon  and,  as  it  is  easily 
digested,  it  is  used   as   a   food  for  invalids. 
In  cold  water  it  increases  to  fiv^  ^^  \ss^  'vxssiRs. 
its  weight,  beco\s:^%  ^'^  ^^aaN^^, \^^i?3''^^«*^ 


GSLSS 


2412 


GEMS 


but  in  hot  water  it  always  dissolves;  so  in 
the  pure  state,  which  is  one  kind  of  isinglass, 
it  is  used  to  make  jellies,  blanc-mange  and  to 
thicken  soup.  The  combination  of  tannin  with 
gelatin  in  hides  changes  them  to  leather,  and 
it  is  upon  this  principle  that  the  art  of  tan- 
ning depends.  In  medicine  pure  gelatin  cap- 
sules are  made  to  contain  bitter  doses,  and  one 
variety  of  coating  on  pills  is  the  same  sub- 
stance. 

The  '^sizing"  which  is  used  to  stiffen  silks, 
gauze  and  linen,  as  well  as  that  required  in 
paper-making  and  in  paints,  is  often  gelatin;  it 
is  also  an  important  ingredient  of  printers' 
rollers.  In  taking  impressions  and  casts  for 
making  models  of  type,  and  in  the  manufacture 
of  certain  cements  and  courtplaster,  gelatin  is 
used.  In  combination  with  other  substances 
it  forms  the  copying-pad  in  a  variety  of  copy- 
ing processes,  such  as  the  hectograph;  it  is  the 
coating  for  glass  plates  or  films  used  for  dry- 
plate  photography,  and  is  an  ingredient  in 
the  films  for  moving-picture  machines.    8.L.A. 

GELEE,  zhela',  Claude  (1600-1682),  gen- 
erally known  as  Claude  Lorrain,  after  his 
birthplace  in  the  village  of  Champagne  in  Lor- 
raine. He  was  a  celebrated  French  landscape 
painter,  whose  pictures  were  noted  for  the 
brilliant  effects  of  light  reflected  in  the  sky, 
clouds  and  water,  and  for  the  poetic  feeling 
shown  in  his  interpretation  of  nature.  He 
made  his  studies  in  the  open  field,  where  fre- 
quently he  remained  from  sunrise  till  sunset, 
watching  the  effects  of  the  shifting  lights  upon 
the  landscape.  However,  his  figures  were 
not  up  to  the  standard  of  his  other  work,  and 
so  conscious  was  he  of  this  deficiency  that 
he  usually  engaged  other  artists  to  paint  them 
in  for  him.  He  was  wont  to  say  that  he  sold 
his  landscapes  and  gave  away  the  figures. 

After  studying  in  Naples  and  Rome,  he  trav- 
eled through  Germany  and  France  and  then 
settled  in  Rome  for  the  rest  of  his  life.  In 
order  to  avoid  a  repetition  of  subjects  and  also 
to  detect  the  counterfeit  copies  of  his  works, 
he  made  tinted  outline  drawings  of  all  the 
pictures  which  he  sent  outside  of  France.  On 
the  back  of  each  drawing  he  wrote  the  name  of 
the  purchaser.  These  books,  six  in  number  and 
called  by  him  Libri  di  Verita,  have  been  en- 
graved and  published  and  are  still  highly 
esteemed  by  students  of  the  art  of  landscape. 

Among  his  famous  paintings  are  Embarka- 
tion oj  Saint  Ursula,  now  in  the  National  Gal- 
lery, London ;  Finding  oj  Moses,  in  the  Madrid 
ery;  Expulsion  of  Hagar  and  Ishmael,  at 
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Munich;  and  the  Village  Dance  and  the  Land-- 
ing  of  Cleopatra  at  Tarsus,  in  the  Louvre. 
Paris. 

GBLSEMnrH,  jelse'mium,  or  YELLOW 
JASMINE,  ias'min,  a  climbing  shrub,  native 
of  the  United  States,  whose  rootstock  and 
rootlets  yield  a  powerful  drug  called  gel- 
semium.  This  shrub,  with  its  opposite,  lance- 
like, shining  leaves  and  clusters  of  funnel- 
shaped,  Bweet-flcented  yellow  flowers,  grows 
near  waters  in  rich  clay  soil  from  Virginia  to 
Florida  and  Texas.  There  the  odor  of  the 
flowers  in  the  dampness  of  morning  or  evening 
is  at  times  very  noticeable. 

Although  the  drug  gelsemium  is  sometimes 
used  in  cases  of  malarial  fever,  rheumatism  and 
neuralgia,  it  is  not  often  used  because  of  its 
dangerous  qualities.  A  slight  overdose  will 
cause  death.  Drooping  of  the  eyelids  is  the 
first  symptom  of  too  large  a  dose  of  the  drug, 
and  carbonate  of  ammonia,  brandy,  aromatic 
spirits  of  ammonia  or  morphine  should  be 
administered  immediately.    See  Jasmine. 

GEMINI,  jem'iny,  or  The  Twins,  in  as- 
tronomy, is  the  name  of  the  third  sign  of  the 
zodiac,  and  also  of  a  constellation  now  in  the 
sign  of  Cancer.  This  constellation  contains 
the  summer  solstice,  the  most  northerly  point 
reached  by  the  sun.  From  this  point  it  appar- 
ently commences  its  journey  southward.  The 
two  brightest  stars  of  the  constellation  are 
named  for  the  twins  Castor  and  Pollux,  the 
sons  of  Jupiter  and  Leda.  The  symbol  of 
Gemini  is  U.    See  Zodiac. 

GEMS,  jemz,  or  PRECIOUS  STONES,  in- 
clude all  rare  mineral  crystals  such  as  dia- 
monds, rubies  and  emeralds,  which,  when  cut 
and  polished,  are  used  in  jewelry  and  orna- 
ments. One  beautiful,  rare  and  enduring  sub- 
stance derived  from  animals,  the  pearl,  is 
classed  as  a  gem,  as  is  also  the  fossil  resin, 
amber.    Coral  is  not  a  precious  stone. 

The  word  gem  comes  from  the  Latin  gemma, 
meaning  bud.  Modest  brown  or  dull-green 
buds  burst  forth  into  lovely  flowers  of  beauti- 
ful hues,  under  the  action  of  warmth  and 
moisture  and  sunshine.  The  story  of  precious 
stones  is  very  similar.  From  ugly  lumps  or 
"buds"  of  mineral  matter,  after  a  process  of 
cutting  and  polishing,  beautiful  crystals  are 
obtained  which  hold  in  their  depths  forever 
all  the  beautiful  tints  and  hues  which  in  flow- 
ers fade  and  die. 

The  value  of  gems  is  judged  by  their  rarity, 
color,  quality  and  hardness.  The  most  valu- 
able   gems    are    diamonds,    rubies,    emenLld^ 
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sapphires,  opals  and  turquoises.  A  fine  emerald 
often  sells  for  more  than  a  fine  white  diamond, 
and  rubies  are  sometimes  valued  five  and  ten 
times  higher  than  diamonds.  The  garnet,  al- 
mandine,  tourmaline,  topaz,  amethyst,  moon- 
stone, chrysoprase,  chrysoberyl,  aquamarine, 
heliotrope  and  azurite  are  of  less  value.  Agate, 
lapis  lazuli  and  camelian  are  often  cut  as 
gems.  The  sources  and  values  of  the  various 
gems  are  given  in  articles  in  these  volumes 
under  their  individual  titles.  Few  precious 
stones  are  produced  in  Canada  and  not  more 
than  $300,000  worth  yearly  are  found  in  the 
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PRINCIPAL  FORMS 

Above  are  illustrated  the  usual  forms  In  which 
gema  are  cut.  The  names  by  which  they  are 
designiated  are  as  follows : 

(1)  Round  brilliant,  top  view 

(2)  Oval  brlUiant,  top  view 

(3)  Rose  cut,  top  view 

(4)  Round  brilliant,  side  view 

(5)  Cushion  brilliant,  side  view 

(6)  Rose  cut,  side  view 

(7)  Step  cut,  octagon 

(8)  Pear  brilliant,  top  view 

( 9 )  Step  cut,  oblong 

(10)  High  cabochon,  side  view 

(11)  Cabochon.  side  view 

(12)  Lientll-shaped,  side  view 

United  States,  the  mosl  important  of  these 
being  the  sapphire.  Over  S30,000,000  worth 
of  precious  stones  are  imported  into  the  United 
States  in  average  years. 

Although  there  is  no  doubt  that  brilliant 
stones  were  at  first  gathered  for  their  beauty, 
it  is  also  true  that  from  earliest  times  gems 
have  held  definite  meanings  to  people  of  all 
nations.  Those  who  pretended  to  be  learned 
about  the  stars  (astrologers)  believed  that 
gems,  as  well  as  stars,  influenced  the  lives  of 
people,  and  from  the  first  century  it  was  be- 
lieved that  a  special  stone  was  dedicated  to 
each  month  of  the  year.  Even  wise  men  and 
seers  thought  that  the  health  and  fortunes  of 


individuals  could  be  affected  by  the  wearing 
of  precidus  stones,  and  the  stories  of  gems  worn 
as  charms  are  many.  The  study  of  carved  and 
engraved  gems  and  of  precious  stones  set  in 
strange  designs  by  people  of  long  ago  brings 
to  light  many  interesting  beliefs  and  startling 
tales  of  deeds  done  for  the  mere  possession  of 
a  single  precious  stone.  Gems  have  also  played 
an  important  part  in  religious  superstitions, 
and  frequently  mention  of  precious  stones  is 
made  in  Scripture.  The  histories  of  kingdoms 
are  woven  about  the  jewels  of  royal  families 
and  of  the  nobility. 

The  art  of  engraving  and  carving  gems  held 
a  high  place  among  Greeks,  Etruscans,  Romans 
and  Egyptians,  and  in  modem  times  Italy  and 
Germany  have  been  the  chief  seats  of  the 
precious  stone  engraving  art.  Stones  which 
have  a  design  raised  above  the  general  surface 
are  called  cameos;  those  with  the  designs  sunk 
below  the  surface  are  called  intaglios.  Some 
of  the  earliest  specimens  of  cut  gems  are  seen 
in  scarabs,  or  beetle-shaped  seals.  Valuable 
and  interesting  collections  of  ancient  gems  are 
to  be  seen  in  museums  in  many  of  the  large 
cities  of  the  world,  and  private  collections  are 
prized  by  students  or  lovers  of  gems  every- 
where. Yet  only  about  10,000  really  antique 
gems  are  in  existence.  The  Morgan  collection 
exhibited  in  the  American  Museum  of  Nat- 
ural History,  New  York,  is  one  of  the  largest. 

Gems,  Imitation  and  Artificial.  The  fascina- 
tion of  gems  has  caused  an  ever-insistent  de- 
mand for  them.  Their  rarity  and  costliness, 
however,  make  their  possession  impossible  to 
many.  So  the  jeweler's  art  developed  into  the 
imitation  of  precious  stones,  and  chemists  at- 
tempted to  produce  gems  artificially. 

Imitation  of  precious  stones  has  existed  since 
earliest  times,  and  paste  jewels,  as  they  are 
called,  have  been  so  well  made  they  cannot 
be  told  from  the  real  by  an  inexperienced  per- 
son. It  has  become  a  common  custom  for 
women  to  have  paste  copies  made  of  their 
valuable  jewels,  to  be  worn  at  places  where 
attempts  at  robbery  might  be  made. 

The  Egyptians,  who  understood  the  art  of 
coloring  glass,  made  excellent  imitations  of  the 
most  costly  precious  stones  known  to  them. 
Romans  used  powdered  rock  crystal  in  imitat- 
ing gems.  In  the  Middle  Ages  excellent  imita- 
tions of  the  emerald,  ruby,  sapphire  and  topaz 
were  produced.  In  modern  times  the  basis  of 
most  imitation  gems  is  a  variety  of  glass  known 
as  paste  or  strass.  Th.\&  ^'&^»^'^^«^^^^^a.x^^s^s^s^^^«-- 
ably  clear  and  Xstn^vwsX.^  ^s-^t^k^na  ^^  "^^^  ^"^^^ 
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dered  rock  crystal ,  red  lead  and  dry  potassium 
carbonate.  These  ingredients  are  powdered 
carefully,  mixed  and  then  subjected  to  heat 
for  about  thirty  hours.  The  quality  of  the 
resulting  glass  depends  largely  on  the  regularity 
of  the  temperature  and  slowness  of  cooling. 
The  glass  is  colored  to  imitate  precious  stones 
by  the  same  process  used  in  making  colored 
glass.  This  paste,  uncolored,  resembles  the 
diamond,  but  is  soft  and  can  be  scratched  eas- 
ily. By  testing  with  a  quartz  crystal  or  piece 
of  hard  steel,  an  imitation  is  easily  detected. 

Some  imitation  gems  are  merely  cheaper 
stones  which  very  closely  resemble  the  genuine. 
Clear  quartz,  white  Brazilian  topaz  and  color- 
less varieties  of  beryl,  emerald  and  sapphire  are 
often  sold  for  diamonds.  Colored  varieties  of 
quartz  are  substituted  for  other  gems.  Another 
form  of  imitation  of  gems  is  known  as  doublet. 
Thin  pieces  of  genuine  gems  are  attached  to 
valueless  backings  in  such  a  way  that  the  en- 
tire stone  seems  genuine.  The  imitation  of 
pearls  forms  an  important  industry.  Hollow 
glass  beads  are  coated  on  the  inside  with  a 
preparation  made  from  certain  fish  scales.  If 
colored  pearls  are  desired,  dyes  are  added  to 
the  mixture. 

Numerous  attempts  have  been  made  in 
recent  years  to  produce  genuine  gems  artifi- 
cially— to  solve  by  human  skill  one  of  Mother 
Nature's  mysteries.  Diamonds,  rubies,  emer- 
alds and  other  colored  stones  have  been  suc- 
cessfully made  by  the  fusion  of  various  sub- 
stances by  means  of  an  electric  furnace,  and 
the  industry  has  become  an  important  one. 
At  first  the  process  was  so  expensive,  and  the 
stones  produced  were  so  small,  that  the  experi- 
ment seemed  impracticable  for  commercial  pur- 
poses. The  process  was  improved,  however, 
and  the  manufacture  of  rubies,  especially,  was 
successfully  accomplished  in  Paris.  It  is  said 
that  crystals  weighing  over  forty  carats  and 
valued  as  high  as  $25,000  each  have  been  pro- 
duced. The  annual  output  of  rubies  in  the 
Paris  factory  is  5,000,000  carats  annually,  at  an 
average  cost  to  the  manufacturer  of  twenty- 
five  cents  per  carat. 

Some  Famous  Gems.    Among  the  celebrated 
diamonds  of  the  world  probably  none  has  at- 
tracted  more   attention   than   the   Koh-i-nur, 
presented  to  Queen  Victoria  by  the  East  India 
Company  in  1850.    After  being  recut  it  weighed 
^102%   carats;   it  is  valued  at  $600,000.     The 
BKjj^uian,  found  near  Pretoria  in  the  Trans- 
^^^Weighed  originally  3,024%  carats,  or  1.37 
m  and  measured  4  inches  by  2.5  inches 


by  1^25  inches.  It  was  said  to  be  worth  from 
two  and  one-half  to  five  million  dollars.  Since 
its  discovery  it  has  been  cut  into  nine  smaller 
stones.  The  Orlofif,  one  of  the  most  famous 
of  the  Russian  crown  jewels,  weighs  195  carats. 
It  was  purchased  in  1772  by  the  Empress 
Catharine  II,  who  paid  for  it,  according  to  the 
accepted  story,  $450,000,  an  annuity  of  $4,000, 
and  a  Russian  title.  There  is  a  magnificent 
diamond  in  the  Louvre,  Paris,  which  weighs  136 
carats  and  is  valued  at  $2,500,000.  This  stone, 
called  the  Regent,  is  probably  the  finest  of 
large  brilliants. 

One  of  the  most  beautiful  pearls  ever  found 
is  the  Pelegrina,  a  pear-shaped  stone  weighing 
134  grains,  and  described  by  an  historian  as 
being  ''as  large  as  the  largest  pigeon's  egg." 
It  was  presented  to  Philip  II  of  Spain  by  a 
Spanish  adventurer,  and  at  the  time  was  valued 
at  14,400  ducats  ($28,800).  This  pearl  was 
found  off  the  island  of  Santa  Margarita,  100 
miles  from  San  Domingo.  After  remaining  in 
the  possession  of  the  Spanish  royalty  for  many 
generations,  it  passed  to  a  prominent  Russian 
family. 

Consult  Kunz's  The  Curious  Lore  of  Precious 
Stones;  Wodlska's  Book  of  Precious  Stones. 

Related  Subjectn.     Each   gem   referred    to   in 
the  article  Is  described  In  Its  place  In  these  vol- 
umes.   In  addition,  reference  to  the  following  will 
add  to  the  reader's  knowledgre  of  the  topic: 
Birthstones  Intaglio 

Cameo  Lapidary 

Glass  ( Colored  O lass  )       Scarab 

GENDARMES,  jendarmz'.  The  strength  of 
the  French  army  for  nearly  450  years  before 
the  Revolution  was  in  a  body  of  heavily-armed 
cavalry,  called  gendarmes,  which  served  as 
a  bodyguard  to  the  king.  Each  gendarme 
dressed  in  armor,  and  had  five  soldiers  of  in- 
ferior rank  to  wait  on  him.  Since  the  Revolu- 
tion the  name  has  been  applied  to  military 
police,  nearly  always  comprising  both  infan- 
try and  cavalry.  They  are  paid  much  higher 
wages  than  the  rest  of  the  army,  from  which 
they  are  picked  because  of  their  ability.  Pre- 
vious to  the  outbreak  of  the  War  of  the 
Nations  in  1914  there  were  21,000  men  in  this 
service,  who  took  care  of  many  police  matters 
connected  with  the  government  and  were  only 
sent  into  active  service  in  case  of  an  emer- 
gency. In  time  of  war  they  keep  order  in  the 
camp  and  on  the  march. 

GENDER,  jen'der.  Just  as  living  things  are 
classed  as  male  or  female,  and  things  without 
life  as  sexless,  so  in  English  gramoiar  the 
words  naming  these  thingd  are  said  to  belong 
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respectively  to  the  masculine,  the  feminine  or 
the  neiUer  gender.  Neuter  and  gender  are 
derived  from  Latin  words  meaning  neither  and 
kind.  Thus,  gender  may  be  defined  as  the 
property  of  a  noun  or  a  pronoun  that  indicates 
sex  or  absence  of  sex.  It  applies  only  to  words, 
whereas  sex  applies  to  things. 

The  Simple  and  Logical  Rule.  As  sug- 
gested, gender  in  the  English  language  is  nat- 
ural— ^that  is,  determined  by  the  sex  of  the 
object  for  which  the  word  stands.  All  nouns 
or  pronouns  denoting  the  male  sex  are  mascu- 
line: he,  man,  cock,  boy,  king;  all  words  de- 
noting the  female  sex  are  feminine:  she, 
woman,  hen,  girl,  queen;  all  words  denoting 
objects  without  sex  are  neuter:  it,  book,  virtue, 
snow,  knife. 

In  most  foreign  languages  gender  has  nothing 
to  do  with  sex ;  it  is  grammatical,  not  natural — 
that  is,  it  is  governed  by  the  form  of  the  word. 
The  German  word  for  girl  (Mddchen)  is  neuter 
in  gender  because  it  happens  to  have  a  neuter 
ending;  woman  (Weib)  is  also  neuter,  so  that 
the  German,  as  Mark  Twain  laughingly  re- 
marks in  A  Tramp  Abroad,  says,  "The  fishwife 
has  dropped  its  basket  of  fishes."  In  German 
fork  is  feminine  and  spoon  masculine,  while  in 
French  both  are  feminine.  "English  stands 
entirely  alone,"  says  the  grammarian  Ramsey, 
"in  making  gender  a  rational  and  intelligible 
distinction."  As  a  matter  of  fact,  the  gender 
of  an  English  noun  acquires  real  importance 
only  when  the  third  personal  pronoun  follows, 
for  this  pronoun  must  agree  in  gender  with  the 
noun  to  which  it  refers;  thus,  The  queen  was 
saved  by  her  guard,  who  lost  his  own  life  in 
defending  hers. 

Gender  Forms.  No  English  notm  has  a  dis- 
tinctive neuter  form,  but  there  are  some — 
relatively  few  in  number — that  distinguish  the 
masculine  and  feminine  in  one  of  these  three 
ways: 

1.  By  different  words  for  the  masculine  and 
feminine,  which  for  convenience  are  usually 
learned  In  pairs ;  as,  husband,  wife ;  son,  daugh- 
ter;  bachelor,  maid;  monk,  nun;  wizard,  witch; 
bull,  cow;  ram,  ewe;  gander,  goose. 

2.  By  adding  the  suffix  ess,  ine,  trix  or  a  to  the 
masculine  to  form  the  feminine.  Of  these  endings, 
ess  Is  the  most  common.  This  formation  may  or 
may  not  require  some  other  change  In  the  word ; 
as,  actor,  actress;  duke,  duchess;  marquis,  mar- 
chioness;  prince,  princess;  hero,  heroine;  Paul, 
Pauline;  czar,  czarina;  executor,  executrix;  sul- 
tan, sultana;  signer,  signora. 

3.  By  Joining  a  distinguishing  word  to  a  noun 
of  indeterminate  gender  (see  below)  ;  as,  billy- 
goat;  nanny-goat ;  he-bear;  she-bear;  man-serv- 
ant; maid-servant.    This  method,  once  very  com- 


mon, is  gradually  going  out  of  use.  In  the  case 
of  animals,  the  modern  tendency  is  to  prefix  the 
adjective  male  or  female  where  necessary  to  dis- 
tinguish ;  in  the-case  of  human  beings,  to  use  the 
masculine  form  for  both,  letting  the  context  indi- 
cate the  gender. 

Common  or  Indeterminate  Gender.  Most 
nouns  denoting  living  beings  may  refer  to 
either  sex;  for  example,  visitor,  servant,  cousin, 
parent,  child,  friend,  hearer,  bird,  butterfly. 
Such  words  are  sometimes  said  to  be  of  the 
common  gender^ometimes  termed  the  inde- 
terminate gender.  If  such  a  noun  in  the  singu- 
lar is  used  to  refer  to  both  sexes,  it  is  proper 
to  follow  it  by  the  masculine  pronoun,  which 
stands  for  both  genders;  as.  Every  person  has 
a  right  to  his  own  opinion — not,  to  their  own 
opinion,  which  is  ungrammatical,  or  to  his  or 
her  own  opinion,  which  is  cumbersome. 

Special  Cases.  The  sex  is  often  disregarded 
and  the  pronoun  it  is  used  in  referring  to  a  . 
very  young  child;  as.  The  baby  dropped  its 
ball;  the  child  and  its  nurse  were  both  Ul. 
Insects,  small  animals,  and  those  animals  with 
which  man  does  not  come  in  frequent  contact 
are  usually  treated  as  neuter,  while  masculine 
or  feminine  gender  is  commonly  assigned  to 
the  larger  animals  and  those  that  mean  most 
to  man.  Thus  "he"  is  used  for  the  dog,  the 
cock,  the  horse,  the  elephant,  the  eagle;  "she" 
for  the  cat  and  the  hen;  "it"  for  the  ant,  the 
fly,  the  squirrel,  the  rabbit.  This  is  not,  how- 
ever, a  hard  and  fast  rule.  When  some  inani- 
mate object  is  spoken  of  as  if  it  were  alive, 
we  have  the  figure  of  speech  called  personiftca" 
tion  (which  see),  things  immense  or  sublime 
being  treated  as  belonging  to  the  male  sex; 
those  virtuous,  lovely  or  fertile  as  belonging  to 
the  female  sex.    Thus,  Shelley  writes: 

How  wonderful  is  Death ! 
Death  and  his  brother  Sleep. 

And  Shakespeare  pictures  the  dawn  as  a  woman 
and  the  great  sun  as  her  lover: 

See  how  the  morning  opes  her  golden  gates. 
And  takes  her  farewell  of  the  glorious  sun ! 

The  Changing  Fashion.  At  one  time  distinc- 
tions of  gender  were  considered  so  important 
in  English  grammar  that  forms  like  teacheress, 
championess,  neighboress  and  the  like  were  in 
everyday  use.  Not  many  years  ago,  in  fact, 
instructress,  songstress  and  similar  feminine 
forms  were  considered  good  form.  The  present 
tendency  is  toward  simplicity,  and  such  gender 
terminations  are  being  dropped  as  far  as  pos-^ 
sible.  To-day  a  woman  writer  \a  %ssi.  ^s^J^>[^^^ 
a   poet    OT    ^XL  edVXoT,  xw'cN*  'Ctefc  ^^Aa^ebja^' 
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authoress,  poetess  or  editress.  It  is  just  by 
freeing  itself  from  distinctions  of  this  char- 
acter, based  oij  Latin  grammar,  that  English 
has  developed  into  the  wonderfully  clear,  com- 
pact and  forceful  instrument  for  expressing 
thought  that  is  our  heritage  to-day.  See 
Grammar.  l.m3. 

GENERAL  EDUCATION  BOARD,  an  organi- 
zation chartered  by  Congress  in  1903  to  pro- 
mote education  in  the  United  States.  The 
board  was  created  to  assist  in  the  distribution 
of  large  benevolences  for  educational  purposes, 
especially  those  contributed  by  Mr.  John  D. 
Rockefeller.  Through  this  organization  assist- 
ance is  given  to  schools  of  all  grades,  from  the 
common  school  to  the  university,  without  dis- 
tinction of  race,  sex  or  creed.  It  has  been 
especially  helpful  in  promoting  education  in 
the  Southern  states,  though  its  activities  extend 
to  all  parts  of  the  country.  The  board  con- 
trols about  $34,000,000,  the  income  from  which 
is  expended  for  educational  purposes. 

GENERALIZATION,  jen er alt za' shun,  the 
conclusion  reached  concerning  the  characteris- 
tics of  a  class  of  objects,  by  observing  the 
qualities  of  several  individuals  of  the  class.  A 
generalization  is  reached  by  inductive  reason- 
ing, that  is,  by  observing  particulars  and  draw- 
ing a  general  conclusion  based  upon  these  (see 
Inductive  Method).  For  example,  when  sim- 
ilar traits  are  seen  in  many  persons  of  the 
same  nationality,  the  generalization  is  made 
that  these  characteristics  belong  to  all  people 
of  that  nationality.  When  it  is  observed  that 
heat  is  transmitted  more  readily  by  iron,  cop- 
per, steel  and  other  metals  than  by  wood, 
glass,  rubber,  etc.,  the  generalization  or  con- 
clusion reached  is  that  metals  are  the  best  con- 
ductors. The  term  generalization  is  applied  to 
the  act  of  drawing  the  conclusion,  as  well  as  to 
the  result  of  the  process. 

GENESEE,  jenesee',  RIVER,  a  beautiful 
stream  flowing  through  Pennsylvania  and  New 
York,  whose  name,  which  is  of  Indian  origin, 
means  shining  valley.  It  rises  in  the  northern 
part  of  Pennsylvania,  in  Potter  County,  and 
follows  a  northward  course  into  New  York, 
entering  Lake  Ontario  seven  miles  north  of 
Rochester,  and  about  140  miles  from  its  source. 
Just  before  the  river  reaches  the  broad  and 
fertile  valley  at  Mount  Morris,  New  York,  it 
cuts  its  way  through  a  deep,  narrow  gorge 
whose  perpendicular  cliffs  rise  in  some  places 
Jeet  high;   within   this  chasm   it  plunges 

les,  one  of  which,  Portage 
thigh.    At  the  city  of  Roches- 


ter, where  the  river  is  crossed  by  the  Erie 
Canal,  it  forms  three  waterfalls  which  afiford 
excellent  water  power.  Lake  vessels  can  navi- 
gate the  Genesee  for  five  miles  of  its  course. 

GENESIS,  jen'esis,  which  means  origina- 
tion or  coming  into  being,  is  best  known  as 
applied  to  the  first  book  of  the  Bible.  In  this 
book  the  story  of  the  creation  of  the  world  is 
told,  and  the  story  of  formation  of  the  chosen 
nation  of  God,  the  Israelites.  After  the  ap- 
pearance of  sin  in  the  world  and  the  subse- 
quent separation  of  good  from  evil,  the  Flood 
was  sent  to  pimish  the  wicked.  Then  the 
history  of  the  world  began  again  with  Noah 
and  his  family  as  the  only  survivors.  Many 
years  after,  God  called  Abraham  to  become 
the  father  of  the  chosen  people  of  Israel,  and 
the  wonderiul  growth  of  his  nation  is  told  in 
the  remainder  of  the  book.  When  the  crops 
failed  one  year  and  the  people  were  suffering, 
Jacob,  the  grandson  of  Abraham,  who  had 
become  leader  of  the  nation,  led  all  the  people 
into  Egypt,  where  his  son  Joseph  had  become 
the  prime  minister.  At  the  close  of  the  book 
both  Jacob  and  Joseph  die,  leaving  the  people 
still  in  Egypt.  It  is  a  wonderful  story  of  the 
primitive  growth  of  a  nation,  and  the  splendid 
story  of  Joseph  is  one  of  the  most  striking 
tales  ever  written. 

GENET,  zhe  neW,  Edmond  Charles  Edouard 
(1766-1834),  popularly  referred  to  in  American 
history  as  "Citizen  Genet,"  was  a  French  diplo- 
mat who  created  the  first  international  crisis 
which  confronted  the  young  American  republic. 
After  being  attached  to  the  embassies  at  Berlin 
and  Vienna  (1779-1780)  he  succeeded  his  father 
as  chief  of  the  bureau  of  correspondence  in 
the  French  Department  of  Foreign  Affairs.  In 
1792  he  became  minister  to  the  United  States, 
at  the  time  of  the  French  Revolution.  He  was 
enthusiastically  received  upon  his  arrival  at 
Charleston,  S.  C,  as  a  representative  of  a  peo- 
ple striving  for  liberty;  his  reception  was  the 
heartier  because  Americans  had  not  forgotten 
France's  contribution  to  the  success  of  the 
Revolutionary  War. 

Despite  President  Washington's  proclama- 
tion of  neutrality  Genet  endeavored  to  in- 
fluence public  opinion  to  side  with  France.  He 
proceeded  to  arm  and  equip  privateers  and 
raise  recruits  in  American  ports,  clearly  leading 
the  United  States  to  violate  its  neutrality  be- 
tween France  and  England.  This,  with  his 
many  imprudent  criticisms  of  the  government, 
compelled  Washington  to  demand  his  recall  in 
1794.    Fearing  the  dangers  of  the  Revolutioii, 
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Genet  did  not  return  to  France,  but  settled  in 
New  York  City,  became  a  naturalized  citizen, 
and  married  the  daughter  of  Governor  George 
Clinton.  See  illustration,  in  article  Washing- 
ton, George. 

GENEVA y  jene'va,  distinguished  as  a  theo- 
logical, literary  and  scientific  center,  is  a  city 
of  Switzerland,  the  capital  of  the  Swiss  canton 
of  the  same  name.  It  is  delightfully  situated 
in  full  view  of  the  Alps,  at  the  western  ex- 
tremity of  Lake  Geneva,  where  the  River 
Rhone  issues  and  divides  the  town  into  two 
portions.  The  upper  town  contains  the  homes 
of  its  wealthy  people,  and  many  fine  parks  and 
hotels;  in  the  lower  town,  which  is  the  seat  of 
trade,  the  poorer  classes  live.  In  the  Place 
dc8  Alpes  is  an  imposing  monument  to  Duke 
Charles  II  of  Brunswick,  who  left  16,500,000 
francs  (nearly  $3,300,000)  to  the  city.  Geneva 
is  the  birthplace  of  the  writer  Rousseau,  the 
naturalists  Charles  Bonnet  and  the  Picteta,  the 
humorist  Topffer,  the  physicist  De  Saussure, 
and  the  sculptor  Pradier.  In  1536,  when 
Geneva  invited  Calvin  to  make  his  home  there, 
it  became  one  of  the  greatest  strongholds  of 
Protestantism  in  Europe  (see  Calvin,  John). 

The  ancient  ramparts  have  been  removed 
and  many  improvements  introduced,  for  Ge- 
neva is  one  of  the  principal  entrances  for 
tourists  into  Switzerland.  Its  principal  build- 
ings are  the  Transition  Cathedral  of  Saint  Peter, 
dating  from  1124;  the  town  hall;  the  academy, 
founded  by  Calvin,  with  a  library  of  110,000 
volumes  and  converted  in  1873  into  a  uni- 
versity; the  magnificent  theater,  ranking  next 
in  size  to  the  Paris  Opera;  the  Rath  Museum 
and  the  Fol  Museum,  with  collections  of 
Greek,  Roman  and  Etruscan  antiquities;  the 
Athenaeum,  devoted  to  the  fine  arts;  and  the 
museum  of  natural  history,  containing  De  Saus- 
sure's  geological  collection.  The  staple  manu- 
factures are  watches,  clocks,  musical-boxes, 
jewelry,  gold  and  silver  ornaments  and  scien- 
tific instruments;  of  these  the  city  produces 
$10,000,000  worth  annually.  Population  in  1910, 
including  suburbs,  125,520. 

GENEVA,  Lake,  or  LAKE  LEMAN,  the 
largest  lake  in  Central  Europe,  is  partly  in 
Switzerland  and  partly  in  France.  Its  total 
area  is  223  square  miles,  of  which  only  eighty- 
three  square  miles  belong  to  France.  The 
whole  of  the  lake  is  neutral  territory,  however, 
according  to  the  terms  of  the  Congress  of 
Vienna  (1815).  The  River  Rhone  enters  the 
lake  at  the  east,  between  Villeneuve  and  Saint 
Gingolph,  and  flows  through  the  city  of  Geneva 
152 


at  the  west.  The  lake  is  noted  for  the  unusual 
clearness  and  blueness  of  its  waters,  and  is 
surrounded  by  a  mountainous  region  of  great 
beauty.  On  its  shores  are  many  famous  re- 
sorts, including  Geneva,  Lausanne,  Ouchy, 
Vevey   and   Montreux.     Many   thousands   of 
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visitors  annually  flock  to  these.  Near  the 
eastern  end  stands  the  Chateau  of  Chillon, 
prison  of  Bonnivard,  immortalized  in  poetry  by 
Lord  B)nron  in  The  Prisoner  of  Chillon,  Pleas- 
ure steamers  ply  on  the  lake  and  a  railway 
line  runs  along  its  northern  shore  from  Geneva 
to  Villeneuve.  See  an  illustration,  in  article 
Chillon,  page  1339. 

GENEVA,  N.  Y.,  a  city  in  Ontario  County, 
noted  for  its  extensive  nurseries  and  green- 
houses, which  cover  about  10,0(K)  acres  of  land. 
It  is  situated  west  of  the  geographical  center 
of  the  state,  at  the  north  end  of  Seneca  Lake 
and  on  the  Seneca  and  Cayuga  Canal,  a  branch 
of  the  New  York  State  Barge  Canal  (which 
see).  Rochester  is  fifty-two  miles  northwest, 
Syracuse  is  fifty-two  miles  northeast  and  Buf- 
falo is  120  miles  directly  west.  The  city  is 
served  by  the  New  York  Central  and  the 
Lehigh  Valley  railways.  Electric  lines  connect 
with  cities  east  and  west,  and  steamboats  run 
between  Geneva  and  Watkins,  thirty-six  miles 
distant.  In  1916  a  Federal  estimate  gave  a 
population  of  13,711,  an  increase  of  1,223  since 
1910. 

The  surrounding  country  is  a  rich  agricul- 
tural and  fruit-growing  district,  and  some  of 
the  leading  industrial  establishments  are  de- 
pendent upon  its  resources.  The  annual  out- 
put of  one  canning  company,  which  employs 
about  5(X)  people,  is  $4,500,000,  and  that  of  a 
cereal  company  is  $3,000,000.  Optical  furnish- 
ings, cutlery,  steam  boilers,  motor  boats  and 
stoves  are  among  the  important  manufactures. 
Geneva  is  the  seat  of  the  state  agricultural  e^R.- 
periment  station;  ol  ^'cSci^^  ^^^'^'<i$t,  ^^nSj^t- 
lished  in  1822  by  tVve^T^\R.^vs^^^»"^^>s^^'^'^  ^^- 
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nomination,  and  of  the  Delancey  Divinity 
School.  Here  also  is  located  the  Smith  Astro- 
nomical Observatory.  The  post  office,  erected 
in  1906  at  a  cost  of  $100,000,  a  $100,000  city 
hall,  a  state  armory  and  a  $52,000  Y.  M.  C.  A. 
building  are  the  most  notable  buildings. 

Geneva  was  settled  in  1796  and  was  char- 
tered as  a  city  in  1898.  It  was  named  for  the 
district  of  Geneva  in  Switzerland  because  of 
the  similarity  of  its  picturesque  location  to 
that  of  the  European  canton.  The  Indian 
village  of  Kanadesaga  occupied  a  site  near  the 
present  city;  it  was  destroyed  by  General 
James  Clinton  in  1779.  f.k.h. 

GENEVA  ARBITRATION.  During  the 
American  War  of  Secession,  a  number  of  Con- 
federate ships,  notably  the  Alabama,  did  great 
damage  to  the  commerce  of  the  North  by 
preying  on  its  merchant  vessels.  As  these  Con- 
federate ships  had  been  fitted  out  in  English 
ports  and  were  permitted  to  sail  therefrom,  at 
the  close  of  the  war  the  United  States  govern- 
ment demanded  that  England  pay  damages  for 
this  violation  of  neutrality  laws.  On  May  8, 
1871,  commissioners  representing  England  and 
America  signed  the  Treaty  of  Washington, 
which  provided  that  the  question  of  the  claims 
against  England  should  be  decided  by  a  board 
of  arbitration,  to  meet  at  Geneva,  Switzerland. 
The  settlement  of  these  claims  is  therefore 
known  as  the  Geneva  Arbitration.  The  tri- 
bunal, which  consisted  of  distinguished  states- 
men from  Switzerland,  Italy  and  Brazil, 
awarded  the  United  States  damages  to  the 
amount  of  $15,500,000.  See  Washington, 
Treaty  of;  Alabama,  The. 

GENEVA  CONVENTION,  an  agreement  to 
better  the  condition  of  sick  and  wounded  sol- 
diers in  time  of  war,  entered  into  by  nearly 
all  of  the  nations  of  Europe  at  a  conference 
held  at  Geneva,  Switzerland,  in  1864.  The 
terms  of  the  agreement,  which  have  been  ac- 
cepted by  every  European  government,  by  the 
United  States  and  by  several  South  American 

and  Asiatic  countries,  are  as  follows: 

(1)  Ambulances  and  military  hospitals  are  re- 
garded as  neutral  as  long  as  they  contain  sick 
persons. 

(2)  This  neutrality  is  extended  to  the  persons 
engaged  in  caring  for  the  sick  and  wounded. 

(3)  The  neutrality  of  these  persons  continues 
after  the  hospitals  are  taken  by  the  enemy,  and 
they  must  not  be  hindered  from  departing  or  re- 
maining. 

( 4 )  If  they  depart,  only  their  private  property 
may  be  taken  with  them,  except  ambulances, 
which  may  be  removed  entire. 

( 5 )  A  house  containing  a  sick  soldier  is  not  to 
be  used  for  the  quartering  of  soldiers. 


(6)  Wounded  men  who  are  cured  may  retuni 
to  their  own  country  if  they  promise  not  to  take 
up  arms  again  during  the  re^t  of  the  ^rar. 

(7)  Hospitals  and  ambulances  must  carry,  in 
addition  to  the  flag  of  the  nation,  a  flas  bearing  a 
red  cross  on  a  white  ground,  and  doctors  and 
nurses  must  wear  an  arm  badge  of  the  aaiM 
colors. 

A  second  conference,  held  at  Geneva  in  1868, 
applied  the  principles  of  this  agreement  to  war 
on  the  sea.  It  was  then  decided  to  declare 
neutral  all  hospital  ships,  merchant  vesadb 
having  wounded  on  board,  and  boats  picking 
up  wounded  or  shipwrecked  persons.  These 
must  carry  the  Red  Cross  flag,  and  their  men 
must  wear  the  arm  bodge.  Government  hos- 
pital ships  must  be  painted  white  with  a  green 
stripe,  and  those  of  aid  societies  white  with 
a  red  stripe.    See  Red  Cross  Societies. 

GENGHIS  KHAN,   jen'giz    kahn,    or  JE9- 
GHIS  KHAN  (1162-1227),  began  his  career  at 
the  age  of  fourteen  years  as  the  chief  of  a  small 
Mongol  tribe  and  soon  displayed  the  marked 
military  talent  which  made   him    one   of  the 
greatest  conquerors   in   history.      After   much 
domestic  warfare  he  subdued   various  Tartar 
revolts,  and  was  proclaimed  ruler  of  the  imited 
Mongol  and  Tartar  tribes.    Claiming  a  divine 
call,  he  so  inspired  his  soldiers  that  they  will- 
ingly followed  him  to  battle.     The  most  im- 
portant episode  in  his  career  was  the  conquest 
of  Northern  China.    After  a  series  of  lengtlty 
campaigns,  Pckin,  the   capital,    was  taken  in 
1215.    Turkestan  was  next  invaded,  and  two 
of  its  cities,   Bokhara   and   Samarcand,   were 
demolished. 

In  1225  Genghis  Khan,  although  then  over 
sixty  years  old,  attacked  and  conquered  the 
king  of  Tangut  (Southwestern  China),  who  had 
harbored  and  refused  to  surrender  two  of  his 
enemies.  Worn  with  years  and  warfare,  be 
then  left  further  conquests  to  his  sons,  amoof 
whom,  upon  his  death,  his  vast  territorial  pos- 
sessions were  divided. 

GENII,  je'nei,  as  most  commonly  under- 
stood, those  mysterious  and  fascinating  epirits, 
familiar  to  every  reader  of  the  Arabian  NighU, 
Some  were  good,  assisting  Aladdin  to  build  his 
palace,  sympathizing  with  the  needs  of  hu- 
manity, and  bearing  a  lover  half  acrofis  the 
world  in  the  twinkling  of  an  eye  that  he  might 
look  upon  his  loved  one's  face ;  but  some  were 
hopelessly  evil,  thwarting  the  powers  of  good 
in  every  possible  way.  A  well-known  example 
of  this  man-hating  class  is  the  one  ip^o  threat- 
ened to  kill  his  benefactor  who  had  i^etfOl 
him  from  the  jar  in  which  he  was  ffmfi**4 
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and  was  prevented  only  by  the  ruse  of  his 
deliverer  in  pretending  to  believe  that  he  could 
not  again  squeeze  hie  gigantic  frame  into  the 
small  jar.  Incensed,  the  genie  crept  into  it, 
and  waa  promptly  sealed  in.  These  genii,  or 
as  they  are  also  called,  jinjtt,  play  a  very  prom- 
inent part  in  the  Mohammedan  religion. 

Really,  the  word  jinng  is  the  proper  name  for 
the  Arabian  Nigkls  spirits,  and  the  term  genii 
waa  applied  to  them  by  the  translators  who 
confused  them  in  their  minds  with  the  genii 
(plural  of  genius')  of  the  ancient  Romans.  To 
the  Romans  the  genii  were  protecting  deities 
which  presided  over  the  destinies  of  men.  Each 
person  had  his  own  special  genius,  which  led 
him  into  life,  accompanied  him  during  itB 
course,  interfered  powerfully  in  his  aSaira  and 
finally  conducted  him  out  of  the  world. 

GENNESARET,  jenes'aret,  Lake  of,  the 
former  official  name  for  the  Sea  of  Galilee, 
which  is  described  in  the  article  Gami-bb- 

GENOA,  jen'oa,  popularly  lenned  The 
Proud,  is  the  northern  gateway  to  the  heart  of 
Italy  and  one  of  the  greatest  seaports  on  the 
Mediterranean  Sea.  This  city,  with  its  cen- 
turies-old  record  of  maritime   glory,   and   of 
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deathless  fame  as  the  birthplace  of  Columbus, 
is  delightfully  situated  at  the  foot  of  the  wide- 
circling  Apennines.  The  slopes  of  the  hills 
behind  the  city  are  covered  with  buildings, 
tiTraced  gardens,  and  groves  of  oranges  and 
pomegranate  trees;  while  the  summits  of  the 
loftier  ranges  are  capped  with  a  line  of  strong 
forts  and  batteries.  Its  fine  harbors,  which  are 
equipped  with  modem  quaj'S  and  docks,  wel- 
come ships  from  all  parts  of  the  world.    The 


exports,  having  an  annual  value  of  nearly 
9100,000,000,  consist  of  cotton  goods,  fniitfl, 
wine,  olive  oil,  silk  goods,  coral,  paper,  soap, 
macaroni  and  marble, 

Genoa  is  a  city  of  palaces,  splendid  in  archi- 
tectural beauty.  Whole  streets  of  wonderful 
buildings  invite  the  visitor  to  their  great  halls, 
where  the  medieval  nobility  once  dreamed  of 
greatness  and  of  war,  and  of  the  wealth  that 
picturesque  caravels  brought  to  them  from  the 
lands  beyond  the  seas.  To  Qolumbus,  Genoa's 
most  famous  son,  there  is  a  fine  monument 
sculptured  by  Canzio.  Victor  Emmanuel,  first 
king  of  United  Italy,  and  Mazzini,  the  Italian 
patriot,  who  was  bom  in  this  city,  are  likewise 
honored  by  imposing  monuments.  The  city  is 
noted  for  many  fine  churches,  and  is  well  sup- 
plied with  technical  schools  and  institutions  for 
higher  education.  There  are  also  numerous 
philanthropic  foundations,  a  fine  library  and  an 
Academy  of  Fine  Arts.  Its  Carlo  Felice  Thea- 
ter is  one  of  the  largest  in  Italy. 

History.  Genoa  was  famous  as  a  seaport 
under  the  Romans.  After  the  breaking  up  of 
the  empire  of  Charlemagne,  it  constituted  it- 
self a  republic  presided  over  by  doges  (see 
CiTT  States).  From  lllB  to  1284  it  was  almost 
constantly  at  war  with  Pisa,  in  which  Genoa 
was  finally  victorious.  The  twelfth  century 
marks  the  beginning  of  a  long  scries  of  wars 
with  Venice  for  commercial  supremacy  in  the 
East.  In  the  meantime,  civil  dissensions  ex- 
hausted and  demoralized  the  state,  and  occa- 
sioned many  changes  in  the  primitive  form  of 
government.  In  1528  the  disordered  state  re- 
gained tranquillity,  which  continued  to  the  end 
of  the  eighteenth  century.  The  form  of  gov- 
ernment established  waa  a  strict  aristocracy. 
Little  by  little  Genoa  lost  all  its  foreign  poe- 
Corsica,  the  'last  of  all,  was  ceded 
to  France  in  1768.  In  1800.  after  the  Battle 
of  Marengo,  the  city  waa  taken  possession  of 
by  the  French.  Five  years  later  it  was  formally 
annexed  to  the  empire  of  France,  and  in  1815 
to  the  kingdom  of  Sardinia,  with  which  it  be- 
came a  portion  of  United  Italy  (see  Italt, 
subtitle  Hislory).  Genoa  is  sixth  in  size 
among  Italian  cities.  Population  of  city  and 
suburbs,  1914,  392,130.  RJ>.U. 

GEH5ERIC,  jen'gerik  (440-477),  a  powerful 
king  of  the  Vandals  who  conquered  all  Africa 
west  of  Carthage  in  a.  D.  429,  and  finally  seized 
the  city,  which  he  made  capital  of  hia  new 
possessions.  He  then  captured  parts  of  Sii^Uli  . 
Sardinia  and  Onsvf*.-,  \^  «&  V*  ^a!«^ 
against  Rome  at,  \.V«  vMNvya-xK-a^  ,ii.-^>^«i^,^- 


GENTIAN  2* 

widow  of  ValeDtiniaD,  who  wEia  eager  tor  re- 
venge  against  Maximus,  her  husband's  mur- 
derer. After  two  weeka  of  plunder  he  left 
the  city  with  hia  eoldiere,  carrying  oft  Eudoxia 
and  her  two  daughters.  At  the  date  of  hia 
death  he  still  was  io  possession  of  all  hia 
conqucsta. 

GENTIAN,  ;en'gAQn,a  flower  found  through- 
out America  and  Europe  in  moiat  woods  and 
meadows.  The  epeciea  best  known  is  the 
fringed  gentian,  which,  through  Bryant'a  poem 
To  Ike  Fringed  Qentian,  will  live  in 


Thou  bloBaom: 'bright  with  

And  rotour'd  with  the  heaven's  own  blue, 
That  openest  when  the  quiet  tight 
SucceedB  Ihe  keen  and  frosty  nlnht. 

— Bktant  :  To  the  Fringed  Oentian. 
In  the  Illustration :   (o)  Fringed  gentian;   (6) 
bottle  genlliLn ;  <c)  solitary  gentian^  (d)  downy 
gentian. 

ory  forever.  It  is  abo  the  flower  which  inspired 
Montgomery's  Gcnlianclla  and  Emily  Dickin- 
son's The  Fringed  Gentian.  It  appears  in  Sep- 
tember and  October,  "when  wooda  are  bare  and 
birds  are  flown,"  "'an  undisputed  queen,"  grow- 
ing from  one  to  two  feet  high,  dressed  in  long 
green  leaves  and  fringed  flowers  of  delicate 
misty  blue.  The  bitie  gentian  ia  the  state 
flower  of  Wyoming. 

The  eomnion  yellow  gentian  is  found  in  the 
Alps  and  the  Pyrenees,  often  growing  in  loca- 
tions 3.000  to  6,000  feet  above  the  sea.  The 
Alpine  peasants  gather  the  yellowish -brown  bit- 
ter root  of  this  species  and  sell  it  for  Savoring 
btttcra  and  for  use  as  a  tonic  and  in  diseases 
of  the  digestive  organs.     Large  quantities  of 
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the  root  are  imported  into  the  United  States 
and  Canada. 

Other  species  of  gentian  found  in  America  are 
the  downy  gentian,  with  stem  rough  and  hairf, 
the  eolUary  gentian,  each  slender  stem  bearing 
but  one  large  bell-ahaped,  light-blue  flower,  aitd 
the  doted  or  bottle  gentian,  in  which  the  flow- 
ers never  open.  The  gentian  is  said  to  have 
been  named  after  a  king  of  lUyria. 

GENTILES,  jen'tyh,  in  ancient  times  re- 
ferred to  all  nations  of  the  world  other  than 
the  Jews,  who,  as  the  chosen  people  of  God, 
considered  themselves  set  apart  for  a  special 
mission  in  the  world.  Their  religion  with  all 
its  trutha  waa  given  to  the  Jews  that  they 
might  be  a  light  to  the  Gentiles,  but,  through 
the  strict  laws  enacted  to  prevent  them  from 
becoming  corrupted  by  association  with  idola- 
ters, they  soon  felt  contempt  for  the  latter. 
Even  the  Christian  Jews  were  offended  when 
Peter,  taught  by  the  vision  at  Joppa,  went  to 
visit  and  eat  with  Cornelius,  who  was  one  of 
the  hated  race  {Acts  X,  28;  XI,  3).  However, 
the  early  Church  consisted  largely  of  Gentiles, 
who  seemed  more  willii^  than  the  Jews  to 
adopt  Christianity.  To-day  the  word  has  s 
broader  meaning,  for  the  Mormons  consider 
as  Gentiles  all  persons  not  of  their  faith.  They 
include  Jews  in  this  designation. 

GENUS,  ;e'nu«.  This  word,  which  means 
kind,  is  used  in  the  biological  sciences  to  indi- 
cate one  step  in  classification.  Animals  or 
plants  which  have  many  characteristics  in  com- 
mon, but  do  not  resemble  each  other  closely 
enough  to  be  grouped  as  a  species,  may  con- 
stitute a  genus.  The  subject  is  more  fully 
explained  in  the  article  CiABstncATioN. 

GEODESY,  je  ad'e  si,  the  science  which 
treata  of  the  shape,  aiie  and  curvature  of  the 
earth.  Geodeay  is  really  a  branch  of  survey- 
ing, by  which  great  distances  are  measured 
and  points  on  the  earth's  surface  are  located  by 
a  method  of  surveying  called  triangt^tion. 
It  rests  upon  the  principle  in  trigonometry 
that  if  one  side  and  two  angles  of  a  triangje 
are  known  the  other  sides  and  angle  can  be 
computed. 

Suppose  scientists  wished  to  determine  the 
exact  position  of  a  distant  mountain  peak. 
They  would  first  measure  a  base  line  ab  (see 
illustration)  on  the  most  level  tract  of  land  in 
their  locality,  making  it  from  five  to  ten  miles 
long  and  measuring  it  several  times  to  make 
sure  that  the  distance  is  exact.  Then  tbcy 
would  set  their  surveying  instrument  (a  theod* 
olitc)   at  a  and  point  it  to  c,  lecordins  the 
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BDgle  which  the  line  from  a  to  the  summit  made 
with  ab.  They  would  then  take  their  instru- 
ment  to  b  and  mettsure  in  the  same  maimer. 
From  the  length  of  ab  and  the  angles  at  a  and 
b  they  can  readily  find  the  length  of  the  lines 
ac  and  be.  Again,  using  ac  or  be  for  a  base 
line,  other  points  at  various  distances  can  be 
determined  in  like  manner.     The  Coast  and 
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Geodetic  Survey  of  the  United  States  is  con- 
stantly engaged  perfecting  the  survey  of  the 
United  States,  and  other  countries  bave  cor- 
responding organisations  engaged  in  similar 
work.  These  have  formed  the  International 
Geodetic  Survey  and  are  engaged  upon  a  new 
map  of  the  world,  which  cannot  be  completed 
before  1925.     See  Coast  and  Gbodkhc  Si'hvet. 

GEOFFREY,  jcfH,  OF  HOHMOUTH  (about 
1100-about  1154).  a  Welsh  historian,  bom  at 
Monmouth.  Little  is  known  of  his  early  life. 
He  is  supposed  to  have  been  a  Benedictine 
monk,  and  later  the  bishop  of  Saint  Asaph. 
The  most  important  of  his  works  is  the  Hit- 
toria  Rcgum  Britanniae  (History  ot  the  Kings 
of  Britain);  the  work  is  said  to  be  chiefly  a 
translation  of  ancient  Breton  mamiscripts.  and 
gives  what  claims  to  be  a  history  ot  the  British 
kings  from  Brutus,  the  Trojati,  down  to  68S. 
While  it  is  of  the  greatest  interest  as  the  main 
foundation  of  the  legends  of  King  Arlklir  and 
the  Knights  of  tke  Round  Table,  Lear  and 
others,  it  is  considered  of  little  historic  im- 
portance. GcofTrey  also  wrote  a  Latin  trans- 
lation of  Merlin's  prophecies. 

GEOGRAPHICAL  SOCIETIES,  jeogral'ikal 
sosi'etii,  organiiatlons  devoted  to  obtaining 
and  popularizing  geographical  knowledge. 
Their  object  is  threefold;  they  seek  to  arouse 
in  people  a  keener  interest  concerning  the 
earth  on  which  we  live;  to  encourage  travelers 
to  explore  regions  about  which  little  is  known; 
and  to  spread  this  new  knowledge  among  the 
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general  public  by  means  of  printed  proceedings, 
and  also,  in  most  cases,  by  their  magazines  and 
by  popular  lectures  by  noted  travelers.  They 
assist  Explorers  with  money,  supplies  and  prac- 
tical instruction,  and  award  medals  and  other 
honors  to  those  who  by  their  researches  add 
something  of  value  to  the  science  of  geography. 

The  oldest  of  such  societies  is  that  of  Prance, 
founded  in  Paris  in  1826,  The  most  famous  in 
Europe  is  the  Royal  Geographical  Society  of 
Great  Britain,  dating  back  to  1S30.  To  this 
belonged  Stanley  and  Livingstone,  the  great 
African  explorers;  Nansen  and  Markham.  who 
voyaged  in  search  of  the  North  Pole,  and  many 
other  travelers  and  scientists.  The  Royal  Geo- 
graphical Society  is  the  active  center  of  the 
exploration  work  carried  on  in  the  interests  of 
the  British  Empire,  and  exploring  parties  under 
its  auspices — in  some  cases  supported  by  it — 
are  at  work  in  almost  every  part  of  the  un- 
known world.  The  Danish  Geographical 
Society,  though  not  so  well  known,  has  ac- 
complished much  in  the  advancement  of  geo- 
graphic knowledge.  Similar  societies  exist  in 
Germany,  Russia,  Scotland,  Italy  and  other 
countries  of  Europe. 

In  the  United  Slates  there  are  two  large 
national  oiganizations.  The  older  is  the  Amer- 
ican Geographical  Society,  orguniied  in  1852, 
with  headquarters  in  Now  York  City ;  the 
second,  the  National  Geographic  Society,  or- 
ganized in  ISS8,  with  headquarters  in  Wash- 
ington, D.  C.  The  former  association  has  been 
closely   connected   with   American   Arctic   ex- 
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ploration  and  boasts  as  one  of  its  past  pres- 
idents, Robert  E.  Peary,  the  discoverer  of  the 
North  Pole.  Its  proceedings  are  published  in 
a  journal  called  the  Bulletin. 

The  National  Geographic  Society  has  the 
largest  membership  of  any  scientific  acyLw*^  "-io- 
the  world— more  'Ob^h.  \c<i^  *■  ^»i-'j™.— *«««< 
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from  all  parta  of  the  country,  and  does  a  splen- 
did work  in  making  get^^^phy  popular  through 
ite  annual  lecture  course  and  its  widely-read 
publication,  the  National  Geographic.  Mag- 
azine. The  magazine  makes  a  specialty  of  de- 
acribing  and  illustrating  by  actual  photographs 
not  only  newly-discovered  territory,  but  any 
part  of  the  world  where  interesting  things  are 
happening.  This  makes  it  extremely  fascinat- 
ing and  helpful  to  boys  aud  girls  at  school  and 
to  adults  who  desire  to  be  well  informed  on 
timely  topics.    In  tone  and  membership  this 
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society  is  much  lea  technieal  than  the  Amer- 
ican Geographical  Society.  Both  organisations 
occupy  fine  buildings  of  their  own  and  poesees 
valuable  collectioDS  of  ancient  and  mcxlen] 
works  on  geographical  subjects.  (See  illustra- 
tion on  preceding  page.) 

In  some  of  the  larger  cities  local  geogr&phical 
societies  have  been  formed,  thoae  of  Chicago, 
Baltimore  and  Philadelphia  being  particularly 
active  and  successful.  The  total  number  of 
such  associations  throughout  the  world  is  over 
a  thousand.  o.b.o. 


I  EOGRAPHY,  jfog'Tufi,  is  one  of  the 
most  interesting  of  all  the  sciences,  not  only 
because  it  has  so  many  phases,  but  because 
it  touches  human  life  at  so  many  points.  In 
fact,  it  may  be  called  one  of  the  few  uni- 
versal subjects.  A  man  may  live  all  his  life 
without  studying  even  such  common  subjects 
as  spelling  and  grammar,  for  instance,  but  he 
cannot  grow  up  without  constant  contact  with 
geography.  The  tiny  baby  just  learning  to 
walk  is  accumulating  geographic  knowledge — 
learning  which  chairs  are  so  far  apart  that  an 
unaided  journey  between  them  is  impossible; 
which  tables  are  so  placed  that  they  ofFcr  aid 
to  a  little  voyager  who  has  set  out  on  too 
long  a  journey.  The  older  child  learns  more — 
where  the  comer  candy-store  is;  where  the 
fascinating  ditch  flows,  down  which  toy  fleets 
may  be  sailed;  which  side  of  the  house  has 
the  pleasantest  breeze  on  a  hot  summer  after- 
noon. To  be  sure,  the  child  does  not  think  of 
all  this  as  geography — he  is  simply  fitting  hini- 
self  to  his  surroundings;  but  it  is  a  type  of  the 
formal  geography  which  he  will  study  in  school 
when  he  gets  older. 

What  Geography  la.  Writings  about  the 
earth — that  is  what  geography  really  is;  for 
geo  comes  from  a  Greek  word  meaning  ear(A, 
and  grapky,  from  the  word  to  write.  It  takes 
but  little  account  of  what  the  earth  was  in  the 
past,  save  as  bygone  conditions  influence 
world  facts  to-day;  it  pays  no  attention  to 
the  manner  in  which  life,  whether  plant  or 
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directly  concern  itself  with  the  stars  and  the 
planets;  yet  it  is  closely  related  to  geology, 
to  biology  and  to  astronomy,  the  scieneefi 
which  make  the  topics  mentioned  above  their 
special  field,  and  to  other  sciences  as  well.  It 
treats  of  the  form  of  the  earth,  the  distributiim 
of  water  and  land,  the  height  of  mountains  and 
the  depth  of  seas,  the  distribution  of  plants 
and  animals,  the  qualities  which  fit  or  imfit 
a  region  to  be  the  home  of  man,  and  the  rea- 
sons, BO  far  as  may  be  known,  why  things  are 
as  they  are  on  the  earth's  surface.  The  his- 
tory of  Greece,  for  instance,  does  not  naturally 
seem  to  be  a  part  of  geography;  but  when 
it  is  understood  that  the  history  of  Greece 
resulted  largely  from  the  geography  of  the 
little  country;  that  a  number  of  little  inde- 
pendent states  grew  up  rather  than  one  lai^ 
state  because  of  the  mountain  barriers,  then 
it  may  be  seen  how  very  closely  the  history 
and  geography  of  some  countries  are  connected. 
Indeed,  one  cannot  fully  understand  the  history 
of  any  country  without  a  knowledge  of  its 
geography,  for  not  only  the  economic  develop- 
ment and  the  relation  to  other  nations,  but 
the  national  characteristics  of  the  people,  are 
influenced  profoundly  by  conditions  of  soil, 
topography  and  climate. 

It  may  thus  be  seen  that  geography  is  a 
very  wide  subject,  with  phases  which  are  oet>- 
tain  to  delight  any  student.  One  student  feels 
the  romance  of  maps,  those  appareatl]r  aimple 
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charts  which  make  so  plain  to  him  all  that 
has  been  learaed  about  the  earth  through 
centuries  of  study  and  exploration;  another 
reads  with  delight  of  foreign  lands  where  cus- 
toms and  character  are  different  from  those 
of  his  own  land;  a  third  likes  the  economic 
phases — ^the  study  of  the  great  industries  which 


have  grown  up  in  different  parts  of  the  world 
because  of  varying  geographic  conditions; 
while  a  fourth  finds  especially  interesting  the 
story  of  the  changes  which  wind  and  rain, 
cold  and  heat  have  worked  in  the  surface  of 
the  earth  upon  which  he  lives.  Geography  tells 
some  great  story  to  everybody. 


The  Story  of  Geography 


What  the  Ancients  Thought  of  the  World. 
Very  wise  were  some  of  the  ancient  peoples 
on  certain  matters — so  wise  that  in  such  sub- 
jects as  art,  literature  and  philosophy  little 
advance  has  been  made  since  their  day;  but 
in  geographic  knowledge  they  were  woefully 
lacking.  The  small  schoolboy  of  to-day,  even 
the  one  who  dislikes  geography  and  thinks 
that  the  less  he  can  learn  of  it  the  better, 
knows  more  about  the  subject  than  did  Socra- 
tes or  Plato,  two  of  the  wisest  men  the  world 
has  ever  known. 

In  the  first  place,  the  ancient  peoples  be- 
lieved, as  do  all  primitive  peoples  to-day,  that 
the  earth  was  flat;  that  about  it  in  all  direc- 
tions flowed  a  great  sea,  which  was  limited 
only  by  the  canopy  of  the  sky,  bending  down- 
ward to  meet  it.  Each  nation  thought  that 
its  own  territory  lay  just  in  the  center  of  the 
earth,  and  many  of  them  had  legendary  tales 
of  islands  which  were  situated  far  toward  the 
sunrise  or  the  sunset,  in  the  uncharted  seas. 
The  seafaring  Phoenicians  were  not  content 
with  such  legendary  knowledge,  and  pushed 
out  into  regions  unknown  before,  bringing  back 
to  the  Asiatic  world  real  information  about 
lands  far  to  the  westward  (see  Phoenicia). 
Some  authorities  even  declare  that  in  the  sev- 
enth century  b.  c.  Phoenician  navigators  sailed 
around  Africa. 

The  Greeks,  with  their  young,  inquiring 
minds — ^that  marvelous  people  to  whom  the 
earth  was  all  a  wonder-world — were  intensely 
interested  in  geography,  and  some  of  their 
wise  men  made  very  important  contributions 
to  the  subject.  It  is  a  great  mistake,  for  in- 
stance, to  imagine  that  it  was  not  until  the 
days  of  Columbus  that  people  knew  that  the 
earth  was  round,  for  before  the  time  of  Aris- 
totle that  fact  had  been  conclusively  estab- 
lished, and  Aristotle  himself  figured  the  cir- 
cumference of  the  earth  at  40,000  miles.  About 
200  B.C.  a  Greek  of  Alexandria,  Eratosthenes 
by  name,  made  a  far  more  accurate  estimate, 
figuring  out  by  means  of  measurements  of  the 
length  of  shadows  thrown  by  the  sun  in  differ- 


ent places  that  the  earth  was  25,000  miles 
around.  Another  Alexandrian,  Ptolemy  (which 
see),  was  an  epoch-maker  in  the  science  of 
geography,  discovering  many  principles  which 
future  study  has  in  the  main  proved  correct, 
and  drawing  a  map  of  the  known  world  which 
.  remained  the  standard  authority  for  more  than 
ten  centuries. 

The  Age  of  Discovery.  The  people  of  the 
Middle  Ages  paid  little  attention  to  geogra- 
phy. The  subject  was  too  practical,  too  ma- 
terial, for  this  age,  in  which  churchmen  were 
the  only  scholars  and  the  affairs  of  the  Church 
the  only  subject  in  which  they  were  inter- 
ested. Incredible  as  it  seems,  the  knowledge 
that  the  earth  was  a  sphere  was  lost  altogether, 
and  the  theory  was  developed  that  the  earth 
was  a  flat  surface,  with  Jerusalem  as  its  exact 
center.  A  map  of  those  old  days  is  particularly 
fascinating.  About  Jerusalem  as  a  center  were 
spread  out  the  known  countries  of  the  world — 
Persia,  India,  Arabia,  Asia  Minor,  Greece, 
Italy,  Africa;  and  even,  far  to  the  northwest. 
Great  Britain.  Mountains  and  rivers  were 
rudely  drawn,  the  Indian  Ocean  and  the  Medi- 
terranean Sea  wound  their  way  between  the 
shores,  and  all  about  the  border  were  drawn 
the  figures  of  the  winds,  each  blowing  with 
all  his  might,  with  distended  cheeks.  Shem, 
Ham  and  Japhet  ornament  three  of  the  comers, 
and  all  down  one  side  there  are  drawings  of 
fabulous  beings — six-handed  men,  centaurs, 
mermaids  and  men  with  necks  like  snakes. 
That  map  was  made  just  about  the  time  that 
Columbus  started  on  his  voyage,  ushering  in 
the  modem  age  for  the  world. 

Fortunately,  however,  Columbus  did  not  look 
to  such  a  map  for  guidance,  but  to  the  one 
made  by  Toscanelli  according  to  Ptolemy's  fig- 
ures. There  were  mistakes  in  it,  for  its  com- 
piler had  used  the  40,000-mile  estimate  in 
making  it,  but  this  was  a  help  rather  than  a 
hindrance  to  Columbus,  for  it  made  him  think 
that  the  Indies,  which  he  hoped  to  reach 
by  sailing  westward,  were  closer  tkwa^  \J&s?^ 
really  were,  aiA  ^^  ^b^n^  \jcot^  ^^nss».^^u  "vs^  '^'^ 
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out.  It  is  unnecessary  to  give  in  detail  all  the 
results  of  that  great  era  of  exploration  which 
began  in  the  letter  part  of  the  fifteenth  cen- 
tury. It  is  enough  to  say  that  the  western 
hemisphere  was  discovered — the  New  World, 
as  people  called  it  in  those  days;  that  an  all- 
water  route  around  the  south  of  Africa  to 
India  was  discovered ;  and  that  the  world  was 
circumnavigated — ^the  crowning  achievement. 
Once  the  continents  were  actually  known,  ex- 
ploration of  their  interiors  was  begun,  and  the 
outline  of  the  American  continent  was  put  on 
the  map  of  the  world. 

The  Age  of  Exploration.  There  came  a  lull, 
when  nations  seemed  to  think  more  of  ac- 
quiring territory  and  power  than  of  acquiring 
knowledge;  and  not  until  the  late  eighteenth, 
century  did  intense,  driving  curiosity  waken 
again.  As  the  late  fifteenth  and  the  sixteenth 
century  constituted  the  age  of  discovery,  so 
did  the  nineteenth  century  constitute  the  age 
of  exploration.  Not  only  in  America  but  in 
the  more  dangerous  wilds  of  Africa,  of  Aus- 
tralia and  of  Asia,  this  exploration  went  on, 
and  there  cannot  be  a  correct  appreciation  of 
geography  and  of  all  that  it  tells  without  some 
knowledge  of  how  this  has  been  gained.  A 
"dry  study,"  children  sometimes  call  it,  and 
yet,  back  of  its  facts  and  its  accurately-drawn 
maps  there  is  the  heroism  of  many  men  who 
risked  and,  all  too  frequently,  lost  their  lives 
that  the  world  might  be  made  an  open  book 
to  all  who  choose  to  read.  Boys  and  girls  who 
went  to  school  in  the  middle  of  the  nineteenth 
century,  for  instance,  had  in  their  geographies 
no  such  map  of  Africa  as  the  textbooks  of 
to-day  show.  The  outline  was  there,  but  every- 
thing but  the  coastal  region  was  left  vague; 
it  was  called  the  "dark  continent."  Where 
were  the  sources  of  the  great  rivers  that  ran 
to  the  sea?  What  sort  of  peoples  lived  on 
their  banks?  Were  there  forests  and  moun- 
tains, or  flat  prairies,  in  the  interior?  What 
animals  roamed  these  wilds?  Nobody  knew; 
but  to-day  all  this  information  in  definite  form 


is  the  property  of  every  schoolboy,  because 
there  was  no  lack  of  men  who  felt  the  romance 
of  geography. 

There  were  some  discoveries,  too,  left  for 
the  nineteenth  and  the  twentieth  centuries- 
discoveries  in  the  far  regions  about  the  poles. 
How  explorers  met  the  challenge  of  these  ice- 
boimd  lands  and  seas  may  be  learned  from 
the  article  on  Polab  Exploration. 

The  Change  in  Geography.  It  might  seem 
that,  when  the  discoveries  were  made  and 
charted  on  the  maps,  when  the  descriptions 
were  written  and  the  statistics  were  gathered, 
the  work  of  the  geographer  was  done;  but  this 
is  not  true.  The  gathering  of  such  facts,  ap- 
parently unrelated  for  the  most  part,  was  the 
main  province  of  geography  for  centuries,  but 
the  new  geography  concerns  itself  rather  with 
organizing  these  facts  in  accordance  with  cer- 
tain governing  principles — in  other  words,  the 
new  geography  is  a  science  in  the  true  sense 
of  the  word.  The  gathering  of  a  multitude  of 
facts  has  shown  that  there  are  undoubtedly 
fundamental  laws  upon  which  similarities  and 
variations  rest,  and  the  geographer  exerts  him- 
self to  find  out  these  laws. 

It  cannot  be  mere  chance,  for  instance,  that 
all  the  world's  greatest  and  most  progressive 
nations  have  grown  up  in  the  temperate  sone. 
Are  the  conditions  which  have  resulted  in 
this  unchangeable?  Is  it  hopeless  ever  to 
attempt  to  build  up  a  civilization  of  the  mod- 
ern type  in  tropic  countries  where  lavish  nature 
seems  able  to  produce  everything  except  en- 
ergy, or  to  populate  regions  of  excessive  cold? 
Can  men  go  on  for  generation  after  generation 
adapting  themselves  to  geographic  surroimd- 
ings,  and  the  surroundings  to  themselves,  with- 
out in  time  acquiring  the  characteristics  of 
the  original  inhabitants  of  the  region?  Many 
and  interesting  are  the  problems  related  to 
human  life  which  the  geographer  is  called  upon 
to  solve,  and  it  is  the  scientific  point  of  view 
from  which  such  questions  are  studied  that 
distinguishes  the  new  geography.  jjt. 


Divisions  of  Geography 


So  wide  a  subject  as  geography  must  of 
necessity  be  broken  up  into  various  di\nsions, 
and  the  most  commonly  accepted  classification 
divides  it  into  mathematical  geography,  physi- 
cal geography,  and  biogeography.  This  last 
named  division,  of  which  the  name  at  first  ap)- 
pears  somewhat  difficult,  is  merely  "life  geog- 
,"  or  political  geography. 


Mathematical  Geography.  In  a  way,  this 
lies  at  the  basis  of  all  the  other  phases  of 
the  subject.  It  treats  of  the  shape  of  the  earth 
(which  is  not  a  simple  sphere,  but  an  irregular 
spheroid,  flattened  at  the  poles,  for  want  of  a 
better  name  called  geoid),  of  its  size  and  its 
movements.  At  first  thought  it  might  seem 
that  this  is  a  very  abstract  division  of  geog- 
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raphy,  having  nothing  much  to  do  with  the 
life  of  man  on  the  earth;  but  what  has  a 
greater  influence  on  man  and  hia  activities 
than  the  changing  seasons,  and  do  pot  these 
depend  entirely  on  the  movements  of  the 
earth  among  the  planets?  Mathematical  geog- 
raphy is  closely  related  to  astronomy,  for  only 
by  astronomical  means  can  vast  measurements 
be  made  or  such  complicated  movements  cal- 
culated. Only  the  simpler  elements  of  mathe- 
matical geography  are  necessary  to  the  ordinary 
student  of  the  subject — only  such  as  will  give 
him  an  appreciation  of  distances  on  the  earth's 
surface,  of  latitude  and  longitude,  of  the  in- 
clination of  the  earth  which  determines  the 
various  zones,  and  of  the  relation  of  time  to 
longitude. 

The  Useful  Map.  One  of  the  very  im- 
portant branches  of  mathematical  geography 
is  map-making,  or,  as  it  is  more  technically 
called,  cartography.  What  is  a  map?  It  is  not 
a  picture,  for  the  lines  upon  a  map  do  not 
resemble  very  closely  the  objects  which  they 
represent.  Time  was,  in  the  old  days  of  map- 
making,  when  attempts  were  made  actually  to 
picture  conditions.  Rows  of  little  hills,  as 
accurately  drawn  as  might  be,  showed  where 
the  mountains  ran;  a  group  of  buildings  repre- 
sented a  city;  trees  were  sketched  to  show 
forest  land,  and  even  animals  were  shown  in 
the  wild  regions.  But  to-day  the  map-maker 
does  not  need  artistic  skill  of  just  this  sort, 
for  there  has  been  an  agreement  as  to  certain 
symbols  which  shall  represent  certain  facts. 
A  map,  then,  is  a  represerUation,  and  not  a 
picture,  and  it  may  show  the  entire  surface  of 
the  earth  or  any  part  of  it. 

A  child,  asked  as  to  what  a  map  can  show 
him,  finds  no  difficulty  in  his  reply.  It  shows 
the  difference  between  land  and  sea,  distin- 
guishes one  country  from  another,  shows  riv- 
ers, mountains,  lakes,  cities,  which  city  is  the 
capital  of  a  country,  and,  sometimes,  the  rela- 
tive size  of  cities.  These  are,  indeed,  the  main 
things  which  the  commonest  type  of  map 
shows,  but  there  are  coming  more  and  more 
into  use  maps  which  show  other  things.  Par- 
ticularly well  known  are  the  maps  which  show 
by  shading  the  varying  elevations  above  sea 
level;  relief  maps,  they  are  called.  Then  there 
are  those  which  show  railroads  and  roads, 
those  which  show  mineral  productions,  vege- 
table or  animal  life,  or  industries.  Even  the 
regions  in  which  the  various  religions  prevail 
are  shown  on  maps.  In  fact,  there  are  few 
great  facts  about  the  world  and  its  inhabitants 


which  cannot  be  shown  more  strikingly  by 
means  of  maps  than  in  any  other  way.  No 
one  who  has  ever  studied  maps  carefully  can 
fail  to  realize  their  appeal.  There  is  the  de- 
light of  finding  the  familiar  home  city,  of 
tracing  the  course  of  the  river  which  is  but  a 
little  trout  stream  as  it  flows  by  the  home  farm 
but  swells  later  to  a  mighty  river,  of  seeing 
in  graphic  form  the  relative  elevation  of  the 
everyday  surroundings;  and  then  there  is  the 
equally  great  pleasure  of  picking  out  the  far- 
away cities  whose  names  have  always  had  a 
particular  charm,  of  marking  the  course  of  the 
rivers  whose  names  have  been  sounded  for 
centuries  in  literature,  of  finding  the  part  of 
the  world  in  which  great  events  are  taking 
place  to-day.  Who,  on  taking  a  journey  across 
the  North  American  continent,  has  not  felt 
the  need  of  a  map  that  he  might  know  when 
he  passed  from  one  state  or  province  to  an- 
other, what  river  it  was  that  ran  beside  the 
train  for  hours,  or  where  the  lines  ran  that 
marked  the  change  from  one  system  of  time 
to  another? 

These  things  make  up  the  romance  of  maps, 
but  there  is  a  very  practical  and  laborious  side 
to  them.  The  child  who  draws  in  school  a 
map  of  Illinois  or  of  Alberta,  who  carefully 
sketches  the  continents,  beginning  with  Africa 
or  South  America  and  coming  by  degrees  to 
the  intricacies  of  the  European  or  North 
American  coast  line,  thinks  that  he  has  "made 
a  map";  but  it  is  one  thing  thus  to  draw  with 
the  eyes  on  something  which  has  been  already 
perfected  and  an  entirely  different  thing  to 
work  out  a  satisfactory  method  of  plotting  such 
maps  in  the  first  place. 

For  the  earth  is  round  and  most  maps  are 
flat;  therein  lies  the  great  difficulty.  Slit 
the  skin  of  an  orange  straight  around,  letting 
the  cut  pass  through  the  ends  or  ''poles,"  and 
remove  it  in  two  parts.  These  two  hollow 
hemispheres  may  well  represent  the  two  hemi- 
spheres of  the  earth,  or  rather,  their  surface. 
Can  these  be  flattened  out  on  the  table  without 
further  cutting?  Obviously  not;  and  it  is 
just  as  impossible  to  represent  the  surface  of 
the  earth  acciu^tely  on  a  flat  surface.  With 
a  sharp  knife  cut  down  from  the  "poles"  toward 
the  center,  or  "equator,"  of  the  orange  skin, 
taking  care  not  to  sever  the  hemisphere  en- 
tirely. When  a  number  of  slits  have  been 
made,  the  skin  may  be  laid  approximately 
flat  on  the  table,  but  while  the  "equator" 
remains  just  as  it  waa  ^  ^xsj^>  njs^-^jx^  *Cscv^ 
"poles"  there  Vi-aa  \i«ei3L  ^^t^ssAotSs^^  ^^^e^Sissv^^ 
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Now  suppoee  there  had  been  drawo  on  thia 
orange  ekin,  aB  on  a  little  globe,  a  map — 
perhaps  the  map  of  North  and  South  America. 
What  would  be  the  result  aa  regarded  the 
Dorthem  part  of  North  America,  the  widest 
land  area?  The  western  point  of  Alaska  and 
the  eastern  point  of  Labrador  would  be  much 
farther  apart  than  they  were  on  the  or^nsl 
orange  skin,  and  there  would  be  many  "gaps" 
in  the  map.  In  making  maps  compromises  are 
necessary  in  meeting  thia  difficulty,  and  no  flat 
map  can  ever  represent  accurately  any  very 
lai^  part  of  the  earth's  surface.  On  an 
ordinary  map  of  the  world,  for  instance,  where 
the  degrees  of  longitude  are  shown  as  just  as 
wide  at  the  pole  as  at  the  equator,  the  land 
masses  are  all  "top-heavy"  toward  the  poles, 
appearing  far  wider  there  than  they  really  are. 

The  subject  of  projectione,  or  the  devices 
resorted  to  with  the  object  of  lessening  these 
3  too  technitui  for  such  an  article  as 


MERCATOR'S  PROJECTION 
this.      Best    known    is    Mercator't    projection, 
which  is  useful  for  sailors'  charts,  but  which 
by  no  means  avoids  the  diSSculties  of  map-dis- 
tortion. 

Map-Making  in  School.  Such  map-making 
as  is  referred  to  above — the  free-hand  sketching 
of  continents,  countries,  states  or  provinces — 
is  useful  because  it  impresses  upon  a  child's 
mind  outlines  and,  if  carefully  done,  eompam- 
tive  areas;  and  the  value  of  such  an  exercise 
may  be  increased  by  the  addition  of  rivers, 
mountains  and  cities.  But  this  is  by  no  means 
the  most  valuable  sort  of  map-making  for  a 
child.  He  can  obtain  a  far  better  idea  of  the 
principles  of  map-construction  by  charting  his 
familiar  environments.  The  earliest  attempte 
should  be  simple — perhaps  he  may  map  out 
the  schoolroom,  with  straight  lines  to  repre- 
sent the  rows  of  desks,  a  square  for  the  teach- 
er's table,  and  a  circle  for  the  heater.  But 
his  map  should  be  drawn  to  scale ;  that  is,  meas- 
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should  be  made,  and  a  scale  of  draw- 
ing decided  upon.  If  the  room  is  thirty  feet 
by  twenty  feet,  and  the  map  is  to  be  drawn 
upon  a  scale  of  five  feet  to  one  inch,  the  map 
will  be  six  inches  by  four  inches.  Later  the 
child  may  draw  a  map  of  the  school  yard  or 
of  his  own  yard,  or  perhaps  even  of  the  block 
in  which  he  lives,  but  unless  the  idea  of  scale 
is  kept  in  mind,  no  real  gain  ia  made.  Of 
course  such  maps  of  limited  areas  do  not  give 
the  pupil  any  idea  of  the  difficulty  of  charting 
the  "great  round  world,"  but  they  do  show  him 
many  other  things,  such  as  the  need  for  ac- 
curacy in  measuring  and  the  importance  of 
scale. 

Pbyaical  Geography.  Tbia  second  great  di- 
vision of  geography,  very  commonly  known 
as  phy^ography,  ignores  every  living  thing, 
and  treats  of  the  earth's  appearance  and  the 
changes  which  have  been  wrought  and  are 
being  wrought  to-day  in  its  nurface.  The  three 
"apherea"  of  the  earth's  surface  which  it  eaa- 
siders  are  the  land,  the  sea  and  the  air,  nod 
it  may  be  seen  at  once  that  these  oETer  a  bwi 
for  a  very  wide  science.  Were  the  continents 
always  where  they  stand  to-day?  Is  "as  old 
as  the  hills"  a  just  expression,  or  are  thev 
young  hilla?  Why  are  some  mountains  smooth 
and  rounded  and  eome  rough  and  craggy T 
Why  are  some  rivers  broad  and  sluggish  and 
others  narrow,  dashing  torrents?  How  deep 
is  the  sea?  What  makes  the  tides?  Why  does 
it  hail  in  hot  weather  but  never  anow?  What 
determines  the  direction  of  wind?  All  these 
and  a  thousand  other  questions,  many  of  thero 
so  interesting  that  if  a  man  has  once  put 
t^em  to  himself  he  cannot  be  content  until 
they  are  answered,  physical  geography  will 
explain.  Though  it  doea  not  deal  with  living 
things,  it  is  a  very  "human"  science,  neverthe- 
less, for  it  treats  of  the  conditions  under  which 
living  things  exlat.  A  more  detailed  discussion 
of   the  subject   is   given   under  the    heading 

PhTSICAL   GEOdKAPBY. 

BiogMgraphy.  It  ia  life,  whether  plant,  ani' 
mal  or  human,  which  is  most  interesting,  and 
this  last  phase  of  geography  is  one  of  the 
broadest  and  most  fascinating.  To  understand 
it  thoroughly  there  muat  be  a  knowledge  ti 
mathematical  and  physical  geography,  for  this 
"life  geography"  is  mainly  a  study  of  the  man- 
ner in  which  the  form,  motions,  climate  and 
the  surface  features  of  the  earth  affect  livinc 
things. 

Plant  Geography.  Anyone  who  has  tnrdcd 
lo  any  extent  has  had  his  attention  nttiacted 
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by  the  variations  in  the  forms  of  plant  life 
ia  different  localities.  In  Camula  there  are 
vast  (oreets  of  cooe-bearere— pioea,  fira,  sprucea 
and  hemlock;  in  the  Eastern  United  States 
there  are  woods  of  beech  and  chestnut  and 
oak;  in  Florida  there  are  those  gloomy,  mys- 
terious but  beautiful  swampa,  the  Evei^ades, 
while  the  western  part  of  the  continent  has 
here  and  there  great  stretches  where  sage, 
cactus,  yucca  and  similar  plants  grow.  Some- 
times one  finds  sharp  contrasts.  Thus,  in  the 
American  continent,  a  high  mountain  range 
separates  fierce  deserts  on  the  one  side  from 
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a.  large  part  in  determining  all  these  crops, 
and  the  geographer  must  pay  attention  to  soils 
as  well.  When  it  is  considered  that  directly 
or  indirectly. 'every  form  of  animal  life  on  the 
globe,  including  man,  is  dependent  upon  plants 
for  its  very  lite,  the  importance  of  such  study 
of  plant  geography  is  evident  (see  Plant). 

Ammal  Geography.  Animals  are  not  so  com- 
pletely  dependent  upon  conditions  of  temper- 
ature and  moisture  as  are  plants.  If  surround- 
ings become  too  unpleasant  and  unfavorable, 
they  can  migrate,  and,  within  reason,  adapt 
themselves  to  a  different  environment.    Never- 


BEHAIM'S  MAP  OF  THE 

Prepared  about  the  year  1190.    The  American 
evea  the  way  was  open  straight  a  ... 


fertile  and  productive  lands 
the  tropical  rain  belt  pour  down  the  rains 
that  make  Central  Africa  an  almost  impene- 
trable jungle,  flanked  on  both  sides  by  inhoe- 
pitable  deserts.  Now  the  geographer  does  not 
content  himself  with  saying,  "There  are  deserts 
where  there  is  no  water,  and  rich  plant  growths 
where  rainfall  is  abundant;"  he  goes  back  of 
that  and  works  out  the  causes  which  govern 
the  scanty  or  the  plentiful  rainfall. 

Nor  is  it  climate  only  with  which  he  con- 
cerns himself.  It  is  not  merely  because  of 
temperature  and  rainfall  that  the  Canadian 
Northwest  is  a  wonderful  wheat-growing  coun- 


tradilesa  sea 
the  other.    In      thelesa,  there 


it  known  to  exlat,  and  It  waa  be- 
tlnent  of  Asia. 

ire  distinct  climatic  sones  of 
animal  life  as  well  as  of  plant  life,  and  the 
animals  of  the  Arctic  regions  differ  as  decidedly 
from  -those  of  the  tropica  as  do  the  plants  of 
the  two  sections.  One  may  go  to  a  zoological 
garden  and  see  polar  bears,  lions,  monkeys, 
Arctic  foxes  and  elephants  in  adjoining  cages, 
but  they  are  not  thus  closely  associated  in 
their  natural  homes.  Time  was  when  many 
of  the  animal  forms  were  far  more  widely 
distributed  than  they  are  at  present,  but  chang- 
ing climatic  conditions  led  to  repeated  migra- 
tions and  to  the  existing  distributions.  Here 
again,  however,  as  with   the   plants,  it   is   not 


try;    that   Iowa   produces   great   quantities   of      climate  alone  which  has  been  the  determininB 

com;  that  Florida  grows  grapefruit  and  that      influence.    South  Ataaxwa.  ^.-q.^.  V&'rvai.,  \a^  ■'^**- 

Italy  ia  famous  for  its  grapes.    The  soil  plays     stance,  are  boftii  w*».'wk«^'^'s^"'^>^"^**-^"^^ 
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are  so  widely  separated  that  the  animals  of  one 
continent  apparently  have  never  been  able  to 
migrate  from  the  one  to  the  other,  at  least 
in  recent  times.  Nevertheless,  there  seems  to 
be  a  very  marked  similarity  between  many 
species  common  to  both.  The  monkeys,  lizard 
species  (alligators  and  crocodiles),  antelopes 
and  animals  of  the  cat  kind  (leopards  and 
jaguars)  do  not  differ  very  materially.  The 
ostrich  of  Africa  is  represented  by  the  rhea  in 
South  America;  and  the  species  from  which 
have  descended  the  animals  of  the  llama  kind 
in  South  America  are  thought  to  be  progenitors 
of  the  species  from  which  the  camel  is  de- 
scended. Such  similarities  are  observed  also 
in  North  America  and  Europe,  which  have 
many  species  both  of  animal  life  and  plant 
life  in  common. 

One  of  the  most  interesting  phases  of  this 
animal  geography  is  the  subject  of  migrations, 
whether  of  birds  or  of  animals.  See  Bird,  sub- 
title Migration  of  Birds;  Animal,  subtitle 
Migration  of  Animals. 

Human  Geography.  In  a  sense,  all  the  other 
branches  of  geography  may  be  considered  as 
leading  up  to  the  study  of  man  and  his  en- 
vironment, which  is  so  important  and  has  so 
many  divisions  that  it  practically  constitutes  a 
science  in  itself.  Anthropogeography  it  is 
called,  but  that  apparently  difficult  word  sim- 
ply means  the  geography  of  man.  There  may 
be  no  hemlock  trees  in  the  desert,  no  lions  at 
the  North  Pole,  no  sagebrush  in  the  rich  bot- 
tom lands  of  a  river,  but  there  are  men  almost 
everywhere,  for  man  is  the  most  adaptable 
of  all  living  things.  It  may  seem  that  a  desert 
stretch  is  too  dry  to  support  life;  that  a 
swampy  region  is  too  unhealthful  to  be  safe; 
that  a  mountain  range  is  too  steep  ever  to  be 
accessible;  but  if  once  man's  ambition  is 
aroused  he  leads  rivers  to  the  arid  land,  drains 
the  malarial  swamp,  and  scales  the  lofty  moun- 
tain to  establish  railroads  or  to  sink  his  mines 
into  its  depths.  He  can  face  cold  or  heat, 
moisture  or  drought,  but  he  does  not  thrive 
equally  everywhere,  and  in  consequence  all 
parts  of  the  earth  are  not  evenly  populated. 
The  frigid  zones  furnish  but  a  scanty  living; 
the  tropics  take  from  man  his  ambitions  and 
his  desire  to  work  and  leave  him  lazy  and 
content  merely  to  exist;  and  it  is  therefore 
the  temperate  zones  that  people  have  most 
thickly  settled.  Man  and  the  camel  are  the 
only  animals  that,  unaided,  can  cross  a  desert. 
,8  one  is  educated  or  trained  to  overcome  the 
itions    of   his   environment;    that    is,   he 


'^knows  how;"  the  other  is  phsrsiologically 
formed  for  desert  life;  he  is  "built  that  way." 

Then  there  are  the  different  races  of  men — 
the  black,  the  red,  the  brown,  the  yellow  and 
the  white.  Is  there  any  special  cause  for  the 
differences  that  exist  among  them?  Is  there 
any  reason  why  they  live  as  they  do— why 
the  Caucasian  race  did  not  originate  in  Africa 
and  the  negro  in  Europe?    See  Races  or  Men. 

The  subject  of  occupations,  too,  is  fascinat- 
ing. Is  the  principal  occupation  of  a  people 
determined  by  their  character,  the  geographer 
asks  himself,  or  does  it  determine  that  char- 
acter? He  finds,  on  careful  study,  that  the 
two  react  on  each  other.  Living  conditions 
largely  determine  occupation,  and  if  a  country 
evolves  naturally,  there  is  a  regular  sequence 
of  activities.  First,  when  settlers  are  few  and 
land  is  plenty,  herding  is  likely  to  be  the 
common  pursuit,  for  each  man  may  have  a 
large  acreage  on  which  his  stock  may  graze. 
But  as  more  people  are  attract-ed  to  the  region, 
each  man's  holdings  become  smaller  and  farm- 
ing takes  the  place  of  pastoral  pursiiits,  for 
not  nearly  so  much  land  is  necessary  for  agri- 
culture as  for  stock-raising.  The  time  comes, 
however,  when  the  people  become  so  closely 
crowded  together  that  the  soil  cannot  support 
them  all,  and  manufacturing  and  commerce 
partly  take  the  place  of  agriculture.  There  are, 
however,  other  determining  factors,  particularly 
climate,  topography  and  mineral  content. 
Temperature  and  rainfall  mark  the  boundaries 
of  the  cotton  belt ;  the  inclination  of  the  earth's 
axis  fixes  the  limits  of  the  com  belt;  glacial 
drift  determines  the  loci  of  the  best  wheat 
lands;  coal  and  water  power  control  the  area 
of  manufactures;  and  harbors  and  easy  trade 
routes  very  largely  govern  commerce. 

Political  Geography.  Natural  conditions, 
climate,  soil,  mountains,  seas,  do  not  determine 
all  of  geography,  for  a  part  of  it  is  man-made. 
Is  there  any  reason,  so  far  as  ph3rsical  features 
affect  them,  why  the  United  States  and  Canada 
should  be  separated  just  where  they  are? 
Would  not  a  far  more  natural  dividing  line 
between  two  possible  countries  have  been  the 
Rocky  Mountains,  that  great  barrier  which 
people  hesitated  to  cross  for  long  years  after 
the  eastern  part  of  the  continent  was  settled? 
The  branch  of  geography  which  deals  with 
the  social  activities  of  the  human  race,  with 
human  governments,  with  the  size  and  bound- 
aries of  countries  and  with  the  location  of 
cities,  is  called  political  geography.  Very  oftra 
geographic   conditions  show  the  closest  cod* 
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nection  with  political.  It  is  natural,  for  in- 
stance, that  Great  Britain,  separated  from  the 
mainland  of  Europe,  should  have  developed  as 
a  distinct  country,  or  that  Italy  or  Spain,  jut- 
ting peninsulas  with  high  mountains  between 
them  and  the  continental  mass,  should  have 
an  equally  distinct  existence.  But  in  Central 
Europe,  the  various  states  of  Germany  had  in 
many  cases  purely  arbitrary  boundaries,  and  it 
is  not  strange  that  there  should  have  been  con- 
stant friction,  each  state  trying  to  widen  its 
borders  at  the  expense  of  others. 

Economic,  or  Commercial,  Geography.  This 
is,  in  a  sense,  a  part  of  political  geography, 
since  it  is  man-made,  but  it  has  been  given 
special  study  and  is  usually  considered  as  a 
distinct  branch.  It  treats  of  the  industries  of 
the  world;  of  agriculture,  and  the  reasons  for 
its  variations  in  different  parts  of  the  world; 
of  raw  materials  and  the  principles  which  gov- 
ern their  manufacture  into  finished  products; 


of  mineral  resources  and  why  they  are  made 
the  most  of  in  some  regions  but  neglected  in 
others;  of  trade  routes  and  transportation  fa- 
cilities, and  the  great  part  which  commerce 
plays  in  the  modem  world. 

The  industrial  and  commercial  phases  have 
had  a  partictdarly  close  connection  with  politi- 
cal geography,  in  that  they  have  determined 
so  largely  the  location  of  cities.  There  was  a 
time  when  the  site  for  a  city  was  chosen  be- 
cause it  was  easily  defended,  but  to-day  that 
question  is  seldom  considered.  The  cities  of 
Massachusetts  are  where  they  are  chiefly  be- 
cause of  the  falls  in  the  rivers,  which  furnish 
water  power;  London  is  the  world^s  metropolis 
because  it  commands  one  of  the  most  im- 
portant trade-routes  in  the  world;  and  Duluth 
owes  its  growth  to  the  fact  that  the  iron 
which  is  mined  not  far  from  it  is  easily  shipped 
from  there  by  way  of  the  Great  Lakes.  Such 
instances  might  be  multiplied  indefinitely.  j£. 


Interesting  Ways  of  Studying  Geography 


"Home**  Geography.  There  was  a  time,  not 
so  very  many  years  ago,  when  a  child  begin- 
ning the  study  of  geography  took  up  one  conti- 
nent and  then  another,  devoting  about  the 
same  amount  of  time  to  each.  He  studied 
about  the  surface  features,  about  the  rivers, 
the  people  and  the  industries,  spending  com- 
paratively little  time  on  industrial  subjects. 
More  time  was  devoted  to  his  own  country, 
perhaps,  than  to  any  other,  but  his  own  state 
received  no  special  attention  and  as  for  his 
home  city  or  town  and  the  activities  that  went 
on  there,  there  was  little  or  nothing  said  of 
them.  In  this  day  all  that  is  changed.  Teach- 
ers realize  that  in  geography  as  in  other  sub- 
jects the  pupil  learns  best  if  he  proceeds  from 
familiar  things  to  those  unknown,  studying 
contrasts  and  similarities.  Every  little  hill, 
every  stream,  every  group  of  plants  which  the 
child  sees  on  his  way  to  school  may  be  made 
to  do  its  part  in  helping  him  to  picture  the 
mountains,  the  rivers,  the  forests  or  the  prairies 
which  he  will  find  described  in  his  textbooks. 
If  he  has  ever  watched  the  little  sand  flats 
deposited  by  a  sluggishly  flowing  brook  or 
ditch,  he  will  have  no  diflSculty  in  understand- 
ing the  formation  of  the  deltas  of  the  largest 
river. 

When  one  considers  industrial  phases,  the 
value  of  home  study  is  even  more  marked. 
If  the  town  has  some  one  dominant  industry, 
it  may  be  made  clear  to  pupils  why  that  in- 


stead of  some  other  industry  has  grown  up 
there.  Perhaps  it  is  a  flour-manufacturing 
town,  because  the  wheat  fields  are  not  far 
away;  perhaps  the  irrigated  land  about  the 
town  grows  excellent  beets,  and  beet  sugar  fac- 
tories are  numerous;  perhaps  there  are  no 
manufactures  but  the  trade  is  large  because 
the  region  round  about  is  productive,  and  a 
lake,  a  river  or  a  great  railroad  makes  transpor- 
tation easy.  It  is  far  more  worth  while  for  a 
child  to  realize  that  geography  has  a  deter- 
mining influence  on  industries,  and  to  under- 
stand in  detail  such  industries  as  are  available 
for  study  than  for  him  to  be  able  to  recite 
glibly  the  "principal  products"  of  a  list  of 
foreign  cities. 

Study  by  Comparison.  Having  become  fa- 
miliar with  his  own  town  and  his  own  state  or 
province — and  in  some  localities  an  entire  year 
is  devoted  to  the  study  of  just  that  much  of 
geography — the  student,  whether  he  be  a  pupil 
in  school  or  someone  who  has  taken  up  the 
study  outside  of  school,  is  ready  to  proceed 
to  gain  an  idea  of  wider  areas;  and  to  a 
dweller  in  Canada  or  the  United  States  the 
"wider  area"  represented  by  his  own  country 
is  very  wide  indeed.  Yet  too  few  actually 
realize  the  vast  size  of  their  home  country. 
They  may  be  able  to  recite  mechanically  sta- 
tistics as  to  its  area  and  population,  but  these 
make  little  appeal  to  thavt  xxsv^^emais^^csc*.,  '^>bk«. 
is  the  inhabitant   oi  ^tv\:>^  ^^nsss^v^.  V;s^  >^- 
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stance;  does  he  know  that  his  province,  which  to  vary  the  combinations  widely.  In  mAlring 
is  only  one-tenth  of  the  Dominion,  would  your  study,  substitute  your  own  province  or 
contain  three  times  over  the  islands  of  the      state  for  the  one  here  given: 


DIVISION 


Canada    

United   States 

Ontario    

Illinois    


ARBAIN 
SQUARE  MILES 


3.745.574 

3.000.000 

407.262 

57.000 


POPULATION  IN 
ROUND  NUMBERS 


7.200,000 

92,000.000 
2.525.000 
6,000.000 


POPULATION  PER 
SQUARE  MILE 


2 

31 

6 

105 


RAILROAD 
MILEAQE 


29.330 

244.000 

9.000 

12.200 


United  Kingdom,  that  nucleus  of  the  greatest 
empire  in  the  world?  Does  the  dweller  in  the 
so-called  "Middle  Western"  section  of  the 
United  States,  in  Illinois  for  example,  realize 
that  he  is  really  an  Easterner,  since  the  geo- 
graphical center  of  the  country  is  in  Kansas? 
Does  it  enter  his  mind  that,  possibly,  his  own 
state,  with  two  others  of  almost  equal  size 
and  fully  equal  resources,  like  Iowa  and  Ohio, 
could  be  placed  in  the  state  of  California  and 
that  there  would  still  be  room  to  spare?  The 
comparisons  of  this  sort  which  can  be  worked 
out  merely  with  the  aid  of  a  table  of  statistics 
are  innumerable. 

The  articles  in  these  volumes  on  the  various 
states  and  provinces  contain  statistics  as  to 
area  and  population.  With  these  as  a  basis, 
answer  the  following  questions: 

How  does  your  state  or  province  rank  ainongr 
the  divisions  of  the  country  as  to  area? 

How  does  it  rank  as  to  population? 

How  many  states  or  provinces  have  a  larger 
number  of  people  to  the  square  mile? 

Has  the  largest  state  or  province  the  greatest 
number  of  inhabitants? 

If  the  population  of  the  largest  state  or  province 
were  transferred  to  the  smallest,  what  would  be 
the  density  per  square  mile?  If  the  population  of 
the  smallest  were  transferred  to  the  largest? 

Which  state  or  province  has  the  greatest  rail- 
way mileage? 

Which  has  the  greatest  in  proportion  to  area? 
In  proportion  to  population? 

If  the  most  sparsely  populated  state  or  province 
were  as  thickly  settled  as  the  most  densely,  how 
many  inhabitants  would  it  have? 

If  this  process  were  reversed,  what  would  be 
the  population  of  the  one  which  at  present  has 
the  greatest  density? 

Is  the  density  of  population  of  your  state  or 
province  greater  or  less  than  that  of  the  country 
as  a  whole? 

A  Wider  View.    After  gaining  an  idea  of  the 

home  country  it  will  be  interesting  to  bring 

into  the  comparison  other  countries,  and  such 

a  chart  as  the  following  will  prove  very  help- 

1^^^  in  reaching  an  understanding  as  to  com- 

^^^^jiive  areas,  populations  and   other  topics. 

|da  and  the  United  States  or  one  province 

,one  state  may  be  compared;  it  is  possible 


Boundary  Lines.  Another  interesting  topic 
concerns  the  boimdary  lines  of  political  divi- 
sions, whether  countries  or  the  minor  divisions 
known  as  states  and  provinces.  In  very  many 
cases,  as  stated  above,  these  have  been  purely 
arbitrary,  for  this  is  the  man-made  phase  of 
geography;  but  often  ph3rsical  conditions  have 
had  a  strong  determining  influence,  and  it  is 
interesting  in  the  study  of  history  to  bear  this 
subject  in  mind — ^to  see  whether  countries  shut 
in  by  natural  barriers  have  had  any  less  diffi- 
culty in  holding  their  frontiers  against  enemies. 
Here,  too,  questions  are  perhaps  more  sug- 
gestive and  illuminating  than  a  discussion,  but 
these  are  to  be  answered  with  the  aid  of  maps 
and  not  of  charts: 

Are  the  continents  political  or  physical  di- 
visions? 

Which  continent  is  most  completely  isolated? 
Which  are  the  least  isolated? 

Are  there  any  continents  so  closely  connected 
that  they  might  almost  be  classed  as  one  land 
mass?  Is  the  boimdary  between  them  to  any  ex- 
tent arbitrary? 

Are  North  America  and  Central  America  sepa- 
rated by  natural  or  by  arbitrary  boundary  lines? 
Central  America  and  South  America? 

How  many  coimtries  of  Europe  have  arbitrary 
boundary  lines? 

Would  it  have  been  reasonable  to  have  placed 
the  boundary  between  France  and  Spain  at  the 
Ebro  River?    Why? 

Is  there  any  apparent  physical  reason  why  Bel- 
gium and  the  Netherlands  could  not  have  been 
one  nation?  Germany  and  Austria- Hungary? 

Is  there  any  more  reason  why  Russia  should 
own  Siberia  than  England,  for  example? 

What  other  country  has  had  the  same  advan- 
tage as  Great  Britain  in  building  up  a  strong 
empire,  reasonably  safe  from  invasion? 

Turning  to  Canada  and  the  United  States,  lo- 
cate several  natural  boundary  lines  between  Ca- 
nadian provinces.  Liocate  twenty  between  the 
states  of  the  Union. 

Can  you  find  instances  where  natural  boundary 
lines  might  have  been  used,  but  arbitrary  ones 
were  chosen  instead?  Do  you  know  the  reason 
why.  in  any  of  these  cases,  the  natural  boimdaries 
were  rejected? 

If,  in  the  days  of  exploration  and  settleoMnt, 
one  nation  had  colonized  the  eastern  coast  of 
North  America,  another  the  western,  would  It 
have  been  possible  for  two  nations  to  d«v«lop 
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within  the  present  borders  of  the  United  States? 
Where  would  the  most  natural  boundary  have 
been? 

The  "Human  Interest"  Side.  Any  student, 
whether  man  or  boy,  is  naturally  more  inter- 
ested in  human  beings  than  in  things,  and  in 
recent  years  more  and  more  recognition  is 
being  given  to  this  fact.  No  longer  is  the 
seeker  after  geographic  knowledge  made  to  fill 
his  brain  with  the  "topographic  features"  of 
every  country  he  studies  until  any  interest  he 
may  actually  have  felt  in  that  portion  of  the 
world  has  died.  If  there  are  rugged  mountains, 
broad  valleys,  marshy  coast  land,  he  learns 
about  them,  it  is  true,  but  they  are  related 
in  some  way  to  the  life  of  the  people.  The 
mountains,  perhaps,  though  barren  and  inhos- 
pitable, contain  stores  of  gold,  and  have  thus 
played  a  large  part  in  the  history  of  the 
country  by  attracting  many  people;  the  broad 
valleys  are  the  most  thickly-settled  parts  of 
the  country,  it  may  be,  while  the  swampy  land 
supports  its  hordes  of  people,  too,  by  furnishing 
just  the  right  sort  of  land  for  rice-growing. 

The  people — their  characteristics,  their  cus- 
toms, their  occupations,  their  needs — constitute 
the  central  factor  in  geography  as  it  is  studied 
to-day,  and  very  interesting  is  the  study  of 
the  connection  between  geography  and  people. 
The  articles  in  these  volumes  on  the  various 
countries  of  the  world  lay  especial  emphasis 
on  the  people.  So  far  as  may  be,  if  the 
inhabitants  are  enough  alike  to  make  possible 
any  general  statements,,  their  physical  and 
mental  characteristics  are  sketched,  and  some 
attention  is  given  to  their  modes  of  dressing 
and  of  living.  In  many  instances,  too,  the 
articles  are  supplemented  with  pictures  which 
tell  more  clearly  than  any  description  their 
story  of  the  home  life  of  the  people.  The 
way  the  women  of  Burma  dress,  the  method  of 
travel  in  China,  the  mode  of  life  in  an  African 
village — these  are  but  a  few  of  the  many  stories 
the  illustrations  have  to  tell.  j.b. 

Study  by  Outlines.  Another  modern  tend- 
ency which  is  too  valuable  to  be  a  mere  pass- 
ing fad  is  toward  the  use  of  outlines.  Too 
often  children  acquire  information  in  the  most 
illogical  and  jumbled  manner;  the  ideas  which 
they  gain  are  correct,  to  be  sure,  but  have  no 
apparent  relation  to  other  ideas,  equally  cor- 
rect, which  are  stored  in  other  pigeon-holes  of 
their  brain.  Study  according  to  an  outline 
does  away  with  much  of  this  danger,  and  makes 
the  lessons  not  only  more  interesting  but  easier 
to  remember.    These  volumes  contain  a  great 


number  of  helpful  outlines  on  geographic  sub- 
jects. The  articles  City,  Province  and  State 
have  general  outlines  which  may  be  applied  to 
the  study  of  any  city,  province  or  state,  while 
each  continent,  each  important  country  and  a 
number  of  the  great  cities  have  detailed  out- 
lines fitted  for  specific  study.  Questions  ac- 
company most  of*  these  outlines. 

Consult  Redway's  Commercial  Oeography; 
Gregg  and  Klrby's  The  World  hy  the  Fireside; 
Lyde's  Man  and  Hie  Markets;  Carpenter's  How 
the  World  is  Fed,  How  the  World  ia  Clothed,  How 
the  World  is  Housed  (three  small  volumes)  ; 
Rocheleau's  Geography  of  Commerce  and  In- 
dustry. 

Related  Snbjecta.  In  these  volumes  there  are 
thousands  of  articles  on  geogrraphical  topics,  and 
no  attempt  has  been  made  to  index  them  all  here. 
They  are  all,  however,  readily  accessible  if  the 
lists  of  related  topics  under  many  of  the  follow- 
ing articles  be  consulted.  Under  the  article 
Europe,  for  example,  are  listed  all  the  political 
divisions  of  the  continent,  such  as  France,  and 
under  each  of  these,  in  turn,  are  indexed  the  cities, 
rivers,  mountains  and  other  geographic  features. 
Each  state  and  province  likewise  has  its  own  list 
of  related  topics. 
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Aclinic  Line 

Longitude  and  Time 

Antarctic  Circle 

Map 

Arctic  Circle 

Meridian 

Axis 

Minute 

Chart 

Month 

Day 

Pole 

Degrree 

Seasons 

Equator 

Sidereal  Time 

Globe 

Standard  Time 

Hemisphere 

Time 

International  Date  Line 

Tropics 

Latitude 

Year 

Longitude 
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Air 

Earth  Currents 

Alluvium 

Earthquake 

Atoll 

Equinox 

Avalanche 

Erosion 

Basin 

Ether 

Blizzard 

Fall  Line 

Bore 

Fiord 

Calms,  Regions  of 

Flood 

Canyon 

Flood  Plain 

Cave 

Fog 

Chaparral 

Frost 

Chinook 

Geyser 

Climate 

Glacier 

Cloud 

Gulf  Stream 

Coastal  Plain 

Ilail 

Cyclone 

Harve.st  Moon 

Delta 

Haze 

Desert 

Hill 

Dew 

Horizon 

Divide 

Horse  Latitudes 

Doldrums 

Humidity 

Dust,  Atmospheric 

Hurricane 

Dune 
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Island 

Isobars 

Isothermal  Lines 

Isthmus 

Japan  Current 

Khamsin 

Labrador  Current 

Lagroon 

Lake 

Land  and  Sea  Breezes 

Lava 

Levant 

lAghtnlng 

Maelstrom 

Marsh 

Mesa 

Meteorologry 

Miraere 

Monsoon 

Mountain 

Natural  Brid£;e 

Norther 

Oasis 

Ocean 

Ocean  Currents 

OceanofO'aphy 

Physical  G^eofirraphy 

Plain 

Plateau 

Prairie 

Prevailing  Westerlies 

Quicksand 


Rain 

Rainbow 

River 

Saint  Elmo's  Fire 

Savanna 

Simoom 

Sirocco 

Sky 

Snow 

SnoiK^Line 

Spring 

Stalactite 

and  Stalagmite 
Storms 
Talus 
Terrace 

Thermal  Springs 
Tides 
Tornado 
Trade  Winds 
Tundra 
Twilight 
Tsrphoon 
Valley 
Volcano 
Waterfall 
Watershed 
Waterspout 
Waves 
Whirlpool 
Whirlwind 
Wind 


Fundy,  Bay  of 
White  Sea 


Yellow  Sea 
Zuider  Zee 

MI8CELLANB0U8 


ISLANDS 

See  list,  in  article  lala^ui. 

LAKES 

See  list,  in  article  Lake. 

MOUNTAINS 

See  list,  in  article  Mountain. 

0CBAN8 

See  list,  In  article  Ocean. 

RIVERS 

See  list,  In  article  Rivtr. 


SEAS, 

Adriatic  Sea 
Aegean  Sea 
Arabian  Sea 
Azov,  Sea  of 
Baffin  Land  and 

Baffin  Bay 
Baltic  Sea 
Bengal,  Bay  of 
Bering  Sea 
Biscay 
Black  Sea 
Bothnia,  Gulf  of 
California.  Gulf  of 
Caribbean  Sea 
Caspian  Sea 
Cattegat 
Chesapeake  Bay 
China  Sea 
Darlen 
Dead  Sea 

rlagoa  Bay 
|||Nrare  Bay 
^ph  Channel 


OULFS  AND  BATS 

Georgian  Bay 

Guinea,  Gulf  of 

Hudson  Bay 

Indian  Ocean 

Ionian  Sea 

Irish  Sea 

James  Bay 

Long  Island  Sound 

Marmora,  Sea  of 

Mediterranean  Sea 

Mexico,  Gulf  of 

Mlnas  Bay 

Narragansett  Bay 

North  Sea 

Okhotsk.  Sea  of 

Persian  Gulf 

Puget  Sound 

Red  Sea 

Riga,  Gulf  of 

Saint  Lawrence.  Gulf  of 

Skagerrak 

Solway  Firth 

Finland 

Florida.  Gulf  of 


Africa 

America 

Antarctic  Lands  and 

Seas 
Arctic  Lands  and  Seas 
ABia 
Australia 


Central  America 

City 

Ehirope 

North  America 

Province 

South  America 

State 


GEOLOGICAL  SURVEYS,  jeoloj'ikal  sur 
vnze',  though  maintained  by  the  governments 
of  the  United  States  and  Canada  at  an  annual 
expense  of  himdreds  of  thousands  of  dollars, 
are  said  to  be  worth  many  times  as  much  to 
the  two  countries.  Organized  primarily  to  aid 
geologists  in  their  study  of  the  past  and  pres- 
ent structure  of  the  land,  they  also  assist  in 
the  development  of  mineral  resources  by  fur- 
nishing to  the  public  reliable  information 
about  the  location  of  various  deposits.  The 
topographical  divisions  prepare  accurate  maps 
of  the  country  which  are  the  basis  of  all  com- 
mercial maps,  and  are  so  full  of  detail  that 
they  save  much  of  the  preliminary  survey  work 
usually  necessary  for  railroads,  canals,  aque- 
ducts, dams  and  reservoirs.  In  the  United 
States  the  Survey  has  the  additional  duty  of 
investigating  favorable  regions  for  irrigation 
oystems  and  choosing  the  location  for  dams 
and  reservoirs  in  connection  with  them. 

The  United  States  Survey  is  preparing  a 
huge  map  of  the  whole  coimtry  which  will  dis- 
play the  contour  of  each  section,  and  show  the 
villages  and  cities,  roads,  railroads  and  other 
artificial  features  in  great  detail.  The  map  is 
published  in  sheets,  each  sheet  representing 
an  area  contained  within  one  degree  of  lati- 
tude and  one  of  longitude.  The  scale  varies 
from  1 : 25000  (which  is  about  one  inch  to  four 
miles)  for  desert  regions  to  1:62500  for  dis- 
tricts thickly  settled.  A  similar  undertaking 
in  Canada  was  conunenced  only  a  few  years 
ago,  and  a  few  maps  have  been  published, 
mostly  of  British  Columbia  areas. 

The  geological  survey  of  Canada  is  older 
than  that  of  the  United  States,  having  been 
established  in  1842.  Its  most  famous  director 
was  Dr.  George  M.  Dawson,  whose  biography 
appears  elsewhere  in  this  work,  and  for  whom 
Dawson  City,  in  \he  Klondike  gold  region,  was 
named.  The  United  States  Survey  was  formed 
in  1879  as  a  consolidation  of  several  independ- 
ent surveys  which  had  been  operating  in  the 
West.  Its  organization  was  largely  due  to 
John  W.  Powell,  the  explorer  of  the  Grand 
Canyon  of  the  Colorado  River. 


kw^EOLOGT,  jeoVoit,  the  stot>'  of  the 
earth  from  ita  beginniog  through  the  millioDS 
of  years  or  agee  that  no  man  can  number, 
down  to  the  present  time. 

The  Story  of  a  Shell.  One  spring  day  Tom 
brought  his  teacher  a  piece  of  rock  in  which 
there  was  a  shell  almost  exactly  like  shells  that 
he  had  found  on  the  seashore  when  he  was  in 
Florida.  The  shell  had  turned  to  stone  but  its 
form  had  not  been  changed;  even  the  smallest 
markings  on  it  could  be  distinctly  seen.  Tom 
lived  in  a  state  far  from  the  sea;  moreover,  he 
had  broken  this  fragment  of  rock  from  a  ledge 
on  a  high  hill,  and  he  said  that  the  ledge  was 
full  of  these  sheila.  The  first  question  he 
naturally  asked  was,  "How  did  these  shells  get 
where  I  found  them?" 

Siace  all  the  pupils  were  interested  in  the 
question,  the  teacher  told  them  he  would  help 
them  to  answer  it,  by  showing  them  how  to 
read  the  oldest,  the  largest  and  moet  peculiar 
book  that  man  knows  anythii^  about,  the 
book  of  the  earth. 

The  Old  Book.  We  usually  think  of  the 
Bible  as  the  oldest  book,  and  so  it  is  if  we 
consider  only  books  with  paper  leaves  on  which 
words  have  been  printed;  but  the  book  which 


this  ivisp  teiicher  tirupht  hiii  pupils  to  rciid  so 
they  could  answer  Tom's  question  was  made 
long  before  there  were  any  men  to  read  it. 
It  is  The  Earth,  truly  a  huge  and  heai-y  vol- 
ume. The  rocks  are  its  leaves,  and  the  fossib 
of  the  past  ages,  together  with  the  plants  and 
animals  of  the  present  time,  arc  its  letters  and 
figures.  The  leaves  are  sometimes  misplaced 
and  now  end  then  we  find  that  one  has  been 
torn  out,  so  in  some  places  the  record  is  not 
complete.    But  it  is  a  wonderful  story. 

This  book  contains  the  history  of  the  earth 
from  its  beginning  to  the  present  time.  It 
tells  lis  something  about  how  the  earth  was 
formed,  of  the  different  changes  it  has  under- 
gone, the  different  kinds  of  rocks  in  its  crust 
and  of  the  many  strange  plants  and  animals 
that  lived  in  the  long,  long  ago.  The  story 
this  book  tells  the  scientists  call  Geology,  for 
Gea  was  the  old  mythological  name  for  the 
earth,  but  Tom's  teacher  called  it  The  Story 
o}  the  Earth;  both  mean  the  same  thing  to 
ua.  We  shall  read  this  story  more  easily  if 
we  begin  at  the  present  time;  from  observing 
the  forces  now  at  work  changing  the  surface 
of  the  earth  we  eaa  gain  an  understanding  of 
how  these  same  forces  worked  in  the  past  ^es. 


The  Three  Spheres 


Earth,  Air  and  Water.     The 

lieved  that  there  were  four  substances  from 
which  all  things  were  created;  these  were  earth, 
air,  fire  and  water.  We  have  long  since  learned 
that  fire  is  not  a  sul^stance,  but  we  know  that 
the  other  three  form  the  earth.  The  geolo- 
gists consider  these  three  substances  as  three 
spheres— the  atmosphere  (air  sphere),  the 
hydrosphere  (water  sphere) ,  and  the  litho- 
sphere   (rock  sphere). 

The  Atmosphere.  We  live  at  the  bottom  of 
a  great  ocean  of  air  which  extends  upward  to 
an  unknown  height — possibly  200  miles.  At 
sea  level  it  presses  down  upon  us  with  the 
force  of  almost  fifteen  pounds  to  the  square 
inch,  and  were  this  pressure  materially  changed 
we  should  become  very  uncomfortable.  The 
pressure  decreases  as  one  rises  to  heights  above 


sea  level;  the  density  is  so  much  less  even  four 
miles  upward  that  few  people  can  survive  an 
ascent  of  that  distance.  The  air  is  composed 
of  numerous  substances  mixed  together;  the 
moet  important  of  these  are  oxygen,  nitrogen, 
carbonic  acid  gas  and  water  vapor  (see  Air). 
The  atmosphere  is  and  always  has  been  an 
important  agent  in  changing  the  surface  of  the 
solid  parts  of  the  earth.  It  does  this  cbieSy 
through  weathering,  winds  and  rainfall. 

Weathering.  The  atmosphere  covers  the 
earth  like  a  mantle.  By  absorbing  the  heat  of 
the  sun's  rays  and  reducing  their  intensity  it 
shields  the  land  and  water  from  the  inteiue 
heat  which  would  otherwise  fall  upon  them. 
It  also  prevents  the  absorbed  heat  from  escap- 
ing into  space  when  the  sun  i 
Thus  the  atmoB^wt '%»  ■&*  ^ 
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temperature,  and  were  it  not  for  its  influence 
the  burning  heat  of  the  day  would  be  followed 
by  intense  cold  at  night.  Nevertheless,  there 
is  suflScient  change  in  temperature  to  cause 
freezing  .and  thawing  over  large  portions  of 
the  earth,  and  these  changes  in  temperature 
cause  the  surface  of  the  rock  to  break  into 
fine  particles,  or,  as  the  scientists  put  it,  to 
disintegrate. 

Again,  some  of  the  gases  in  the  atmosphere 
combine  with  the  rocks  and  form  new  com- 
pounds which,  because  they  are  not  as  hard 
as  the  original  rock,  soon  crumble.  The  fine 
particles  of  rock  and  soil  found  on  and  around 
large  rocks  and  at  the  foot  of  cliffs  are  formed 
chiefly  by  this  quiet  work  of  the  atmosphere, 
which  is  known  as  weathering. 

Wind.  The  atmosphere  is  constantly  in 
motion,  and  currents  of  air,  like  currents  of 
water,  carry  along  more  or  less  solid  matter. 
An  ordinary  wind  will  move  fine  sand  and  a 
strong  wind  will  move  gravel;  consequently, 
over  some  portions  of  the  earth  winds  are  con- 
stantly changing  its  surface.  These  changes 
are  most  striking  in  sandy  regions,  like  Dune 
Park,  Indiana,  on  Lake  Michigan,  where  the 
sand  is  drifted  like  snow,  and  in  desert  lands, 
where  the  surface  is  very  dry.  In  other  re- 
gions the  constant  hurling  of  these  particles 
of  sand  and  dust  against  the  rocks  gradually 
wears  them  away  and  carx-es  them  into  fan- 
tastic forms,  as  in  Monument  Park,  Colorado. 
Moreover,  however  clear  the  air  may  appear 
to  us,  it  always  contains  dust,  and  this  dust 
is  so  fine  that  even  the  slightest  current  moves 
it.  The  particles  of  dust  are  so  small  and  this 
movement  is  so  gentle  that  we  do  not  perceive 
them,  but  geologists  estimate  that  this  move- 
ment going  on  through  all  the  ages  since  the 
earth  was  formed  has  caused  marked  changes 
on  its  surface. 

Rainfall.  The  amount  of  water  vapor  in  the 
atmosphere  depends  upon  the  temperature. 
The  warmer  the  air  becomes  the  more  water 
it  can  contain.  When  the  temperature  is  low- 
ered sufficiently,  the  air  becomes  saturated  with 
moisture,  and  as  no  more  can  be  held  some  of 
the  vapor  falls  in  the  form  of  rain  or  snow 
(see  Rain;  Snow).  Some  of  the  rain  soaks 
into  the  ground  and  some  runs  down  the 
slopes  into  the  streams,  carrjnng  more  or  less 
soil  with  it.  This  soil  is  carried  to  the  lower 
levels  of  the  streams  and  there  deposited  as 
silt.  Tlius  rainfall  is  "an  important  agency  in 
[Wearing  down  the  higher  and  building  up  the 
lower  levels. 


The  HTdrosphere.  The  hydrosphere,  or 
water  sphere,  includes  the  water  in  the  ocean 
and  on  the  land.  These  different  bodies  of 
water  are  described  in  these  volumes  under 
their  titles,  as  Lake;  River;  Spring;  Ocean. 
Our  purpose  here  is  to  show  how  they  are 
causing  changes  on  the  earth's  surface. 

The  Ocean.  The  ocean  covers  about  three- 
fourths  of  the  earth's  surface,  but  owing  to  the 
position  of  the  continents  it  is  irregularly  dis- 
tributed and  is  gathered  in  a  series  of  great 
basins.  We  are  here  especially  interested  in 
the  action  of  the  ocean  in  changing  the  sur- 
face of  the  land;  for  other  particulars,  see 
Ocean. 

Waves  raised  by  wind  and  tides  wear  aw^ay 
the  rock  in  many  places,  and  deposit  the  sedi- 
ment on  the  beach  and  on  the  bed  of  the 
ocean.  In  many  places  waves  strike  the  coast 
with  great  force  and  they  often  wear  caves  in 
the  rocks,  or  cut  them  into  curious  forms. 
They  are  one  of  the  most  powerful  agents  in 
wearing  away  the  coasts  of  the  continents. 

While  ocean  currents  move  so  gently  that 
they  do  not  affect  the  form  of  the  coast  line, 
they  exert  a  great  influence  on  climate,  includ- 
ing rainfall,  and  in  this  way  indirectly  cause 
changes  on  the  land.  The  ocean  contains 
many  plants  and  animals.  When  these  die 
they  settle  to  the  bottom,  and  in  this  way  the 
bed  of  the  ocean  is  being  constantly  though 
very  slowly  raised.  However,  this  change  is 
so  slight  that  in  considering  the  story  of  the 
earth  we  need  give  no  heed  to  its  present 
influence. 

Water.  The  effect  of  ninning  water  is  de- 
scribed in  the  article  Erosion.  Lakes  on  a 
small  scale  cause  the  same  changes  that  the 
ocean  does  on  a  large  scale.  Mineral  springs 
often  form  solid  deposits  which  are  of  interest 
because  they  show  how  some  rocks  have  been 
formed  in  the  past.  These  formations  are  so 
small  that  they  are  scarcely  worthy  of  con- 
sideration when  studying  the  changes  on  the 
earth's  surface  as  a  whole.  Ice  and  snow  are 
ever  wearing  down  the  mountains  and  filling 
up  the  valleys.    See  GL.\aEE. 

There  is  another  way  also  in  which  water 
is  working  changes  and  which  we  seldom  con- 
sider because  it  is  out  of  sight.  Whence  comes 
the  water  that  bubbles  up  in  springs,  filb  our 
wells  and  feeds  the  thirsty  plants?  It  comes 
from  the  ground,  and  is  generally  known  as 
ground  vxUer.  The  quantity  of  ground  water 
in  a  given  locality  is  largely  dependent  on  the 
rainfall,  .  The  height  to  which  it  rises,  that  is, 
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the  distance  below  the  surface  at  which  it  may 
be  found,  is  the  water  table.  In  a  dry  season 
the  water  table  is  lowered,  while  in  a  wet  sea- 
son it  is  raised.  Ground  water  holds  various 
sorts  of  plant  food  and  other  substances  in 
solution.  It  is  the  chief  source  of  nourish- 
ment for  plants,  and  it  also  aids  in  the  decom- 
position of  rocks.  It  is,  therefore,  one  of  the 
agents  whose  work  we  need  to  remember  when 
considering  the  changes  now  taking  place  on 
the  earth. 


The  LUhosphere.  The  lithosphere,  or  rock 
sphere,  includes  the  solid  portion  of  the  earth; 
this  is  about  eight-ninths  its  mass,  by  which 
term,  however,  we  do  not  mean  its  thickness. 
Geologists  usually  speak  of  it  as  the  earth's 
crust.  As  the  story  progresses  we  shall  find 
that  geology  is  closely  related  to  other  sciences, 
especially  astronomy,  botany,  zoology,  chem- 
istiy  and  physics.  Its  subject-matter  overlaps 
that  of  phjrsiography  at  many  points,  and  here 
the  article  Physiography  should  be  referred  to. 


Reading  the  Rocks 


Specimens.  Tom's  question  about  the  shell 
and  the  teacher's  method  of  answering  it 
awakened  a  lively  interest  in  rocks,  and  the 
teacher's  desk  was  soon  covered  with  speci- 
mens brought  in  by  the  pupils.  Nearly  all 
these  specimens  were  gathered  in  the  locality, 
yet  some  showed  marked  diflFerences  in  color 
and  structure.  Some  contained  shells  like 
Tom's;  others  contained  shells  of  a  different 
kind ;  in  others  were  found  objects  that  looked 
like  twigs  turned  to  stone.  Still  others  re- 
vealed beautiful  ciystals  and  some  had  a 
glassy  appearance.  A  similar  collection  can 
be  obtained  in  almost  any  locality. 

Classification.  After  the  boys  and  girls  had 
examined  the  specimens  for  themselves  the 
teacher  began  his  lessons.  He  asked  the  pupils 
to  arrange  them  first  into  two  groups,  the  hard 
and  the  soft  rocks,  and  then  to  subdivide  the 
hard  rocks  into  those  built  up  of  rounded 
water-  or  wind-worn  grains,  those  composed 
of  crystalline  grains,  which  show  no  wear,  and 
a  third  class,  those  having  a  glassy  appear- 
ance. The  rounded  grains  of  the  first  class, 
he  pointed  out,  may  be  compared  with  the 
rounded  grains  of  sand  in  rivers  and  seas  and 
on  deserts.  From  this  comparison  the  pupils 
were  led  to  conclude  that  originally  these  hard 
rocks  were  loose  sands  which  later  became 
consolidated.  They  are  therefore  called  sarid- 
stones.  The  teacher  went  on  to  say  that  when- 
ever they  are  so  thoroughly  consolidated  as  to 
split  through  the  grains  rather  than  around 
them,  they  are  called  quarlzites. 

All  the  glassy  rocks,  the  pupils  learned,  were 
formed  from  a  molten  state  only,  and  the  hard 
non-fragmental  granular  rocks  were  once 
molten  also.  The  grains  of  these  interlock, 
and  some  have  a  crystal  outline.  These  char- 
acteristics of  grain  develop  only  when  rocks 
solidify  from  a  molten  or  dissolved  condition. 
Because  great  heat  is  necessary  to  make  rocks 


molten  they  are  called  igneous  rocks.  Igneous 
comes  from  a  Latin  word  meaning  fire.  Such 
rocks  may  be  briefly  defined  as  hardened  lavas. 
See  Igneous  Rocks. 

The  pupils  were  then  directed  to  test  the 
soft  rocks  with  muriatic  acid.  Those  which 
gave  off  a  gas  they  learned  were  limestones, 
the  gas  given  off  being  carbon  dioxide.  The 
soft  rocks  which  did  not  give  off  gas  under 
the  application  of  muriatic  acid  broke  along 
parallel  surfaces.  The  pupils  noticed  that  these 
were  fine  grained,  and  that  some  were  black 
and  others  gray  and  brown.  Such  rocks  are 
called  shales  or  slates,  the  slates  being  more 
compact  than  shales.  The  teacher  told  the 
pupils  that  shales  and  slates  result  from  the 
consolidation  of  muds. 

Next  the  pupils  were  told  to  look  for  fos- 
sils. These,  the  teacher  explained,  are  relics 
of  the  plants  and  animals  of  a  former  era, 
which  have  been  buried  by  natural  causes  in 
certain  kinds  of  rock.  They  are  to  be  found 
in  the  sandstones,  quartzites,  limestones  and 
shales  or  slates,  but  not  in  igneous  rocks.  By 
a  careful  study  of  the  specimens  containing 
the  fossils,  and  with  the  help  of  the  teacher, 
the  pupils  arrived  at  the  conclusion  that  these 
rocks  must  have  formed  from  sediment  that 
settled  on  the  bottom  of  some  body  of  water, 
slowly  bur>'ing  the  plants  and  animals  whose 
fossils  the  pupils  had  just  discovered,  and  at 
the  time  these  objects  were  buried  the  rock 
must  have  been  soft  mud.  In  time  this  mud 
dried  and  hardened  into  rock.  Since  these 
rocks  were  formed  from  sediment  they  are 
called  sedimentary  rocks,  and  since  such  rocks 
are  usually  formed  in  layers  they  are  also 
called  stratified  rocks. 

Each  of  the  specimens  was  examined  with 
a  magnifying  glass  and  its  color  and  peculiari- 
ties were   noted.     In   this  vi'a.Ni   Nj^^e^  ^'^>:»5Lx^'^ 
minerals  whicVv  lo\w\  N\\vi  xosifcA  ^^x^  X^-wrofc^ 
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They  are  quartz,  feldspar,  mica,  hornblende, 
augite,  clay,  carbonate  of  lime  and  talc.  (Most 
of  these  are  described  in  these  volumes.  See 
also  Minerals  and  Mineralogy.) 

What  the  Rocks  Tell.  As  the  next  step  in 
their  lesson,  Tom  and  his  classmates  learned 
in  what  way  the  rocks  bedded  in  the  earth 
throw  light  upon  its  history.  Could  the  sur- 
face layer  of  mantle  rock  be  removed  from 
the  land,  that  is,  the  upper  layer  of  soil,  clay, 
sand,  gravel  and  broken  rock,  there  would  be 
exposed  a  zone  of  solid  rock,  possibly  many 
miles  thick.  About  four-fifths  of  this  consists 
of  rock  arranged  in  layers,  that  is,  stratified 
rock;  the  other  fifth  is  crystalline.  The  crys- 
talline rocks  are  of  two  types,  igneous  and 
metamorphic.  This  latter  term  is  applied  to 
rocks  which  exhibit  marked  changes  from  their 
original  condition.  Therefore  metamorphic 
rocks  may  have  been  either  stratified  or 
igneous  in  their  first  state. 

An  examination  of  the  successive  layers  of 
stratified  rock  shows  that  sometimes  the  dif- 
ferent beds  of  rock  have  been  deposited  in 
regular  order,  one  on  top  of  another,  with- 
out any  alteration  in  the  position  of  the  sur- 
face on  which  they  were  deposited,  and  in 
other  cases  the  underlying  layers  have  an 
angle  of  inclination  different  from  that  of  the 
overlying  beds.  But  whatever  their  position, 
we  know  that  the  overlying  beds  must  have 
been  deposited  at  a  later  period  than  the  deeper 
ones,  and  so  through  these  various  layers  we 
read  backward  to  learn  about  the  earth.  The 
fossils  in  the  sedimentary  rocks  indicate  some- 
thing of  the  kinds  of  plants  and  animals  that 
lived  when  the  rocks  in  which  they  are  found 
were  formed,  and  the  pupils  were  intensely 
interested  when  their  teacher  told  them  that 
the  youngest  beds  of  rock  prove  that  the  life 
which  existed  when  they  were  deposited  bore 
marked  resemblances  to  life  of  the  present 
time. 

Fossils  in  deeper  rocks  show  more  and  more 
variations  from  life  of  to-day,  and  when  the 
lowest  that  contain  distinct  evidences  of  life 
are  reached,  the  evidences  point  to  types  far 


removed  from  those  that  we  now  know.  The 
pupils  were  curious  to  learn  if  rocks  had  been 
found  giving  no  evidences  whatever  of  life 
on  the  earth  when  they  were  deposited.  Their 
teacher  told  them  that  so  far  as  geologists 
could  learn,  life  may  have  existed  when  the 
most  ancient  rocks  were  deposited,  for  rock 
formations  apparently  without  any  fossils  con- 
tain graphite  beds  or  carbon-bearing  slates 
and  limestones.  Carbon  is  a  characteristic 
element  of  both  plant  and  animal  organisms 
and  graphite  is  nearly  all  pure  carbon.  Fur- 
thermore, lime  carbonate,  of  which  ]imestone:» 
are  composed,  is  formed  through  the  agency 
of  plants  and  animals. 

The  order  of  the  formation  of  igneous  rocks 
to  a  certain  extent  is  revealed  by  the  relation 
they  bear  to  the  stratified.  In  some  cases  the 
latter  are  broken  through  by  lavas,  showing 
that  the  stratified  rocks  were  the  earlier 
formed.  In  the  majority  of  cases  the  meta- 
morphic rocks  lie  beneath  the  sedimentarv'  lay- 
ers and  are  often  broken  through  by  igneous 
rocks.  In  the  lowest  rock  series  there  is  much 
igneous  rock,  and  geologists  generally  agree 
that  there  was  an  early  period  of  dominantly 
igneous  activity.  It  is  probable  that  this  re- 
mote igneous  era  involved  rather  widespread 
volcanic  conditions  similar  to  those  which  oc- 
cur locally  at  the  present  time.  Throughout 
all  geologic  history  sedimentary  and  igneous 
rocks  have  developed  contemporaneously. 

The  story  told  by  the  rocks  is  not  an  un- 
broken record  by  any  means,  for  no  one  has 
ever  been  able  to  proceed  directly  downwanl 
through  the  entire  series  of  bedded ,  rocks. 
Geologists  have  made  their  investigations  from 
edges  of  various  rock  layers  in  places  where 
by  warpings  or  tiltings  they  have  been  brought 
to  the  surface,  or  where  they  have  been  ex- 
posed by  the  wearing  away  of  overlying  beds. 
Here  and  there,  in  one  land  and  tiien  anotJiier, 
throughout  the  world,  the  story  has  been  read, 
and  the  records  have  been  pieced  together  as 
completely  as  is  possible  with  the  dat^  a\'ail- 
able.  To  the  average  person  the  amount  of 
information  gathered  seems  incredible.      e.s. 


The  Story  of  the  Earth 


Its  Origin.     Tom  and  his  classmates  were 
now  ready  to  follow  their  teacher  far  afield 
to  learn  the  story  of  the  earth.    Question  after 
tion  came  to  their  minds.    How  was  the 
formed?     How  did  it  reach  it^  present 
tion?     How  long  did  it  take  for  these 


changes  to  occur?  Could  such  questions  be 
answered?  If  so,  how?  These  and  many  sim- 
ilar questions  the  geologists  have  attempted 
to  answer,  and  some  of  their  conclusions  rest 
on  a  reasonable  basis  of  fact.  Others  they 
have  to  admit  are  unanswerable. 
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Not  one  of  the  pupils  had  forgotten  the  story 
of  the  origin  of  the  earth  as  it  is  given  in  the 
Bible:  "In  the  beginning  God  created  the 
heaven  and  the  earth.  And  the  earth  was 
without  form  and  void."  Since  these  words 
were  written,  their  teacher  told  them,  a  num- 
ber of  theories  have  been  advanced  by  astron- 
omers and  geologists  to  explain  the  beginnings 
of  the  earth  from  a  scientific  point  of  view. 
Practically  all,  however,  start  with  the  idea 
that  the  earth  and  other  planets  of  the  solar 
system  were  evolved  from  a  nebula  of  some 
kind.  The  theory  known  as  the  nebular  hy- 
pothesi'i  (which  see)  for  a  long  time  had  wide 
acceptance.  According  to  this  theory  the  par- 
ent nebula  was  a  body  of  hot  gaseous  matter 
that  tended  to  take  the  form  of  a  globular 
rotating  mass.  As  this  mass  gradually  cooled 
it  contracted  and  threw  off  rings  of  rotating 
matter,  each  of  which  formed  a  planetary 
system. 

A  more  recent  theory,  the  planeiesimal  hy- 
pothesis, is  now  finding  general  favor  with 
scientists  who  have  rejected  the  nebular  hy- 
pothesis because  of  certain  grave  defects.  Ac- 
cording to  the  newer  theory  the  original  nebula 
consisted  of  swarms  of  small  bodies  called 
planetesimals,  which  moved  in  orbits  about 
a  common  center.  As  these  small  bodies  pur- 
sued their  slightly  different  orbits  they  came 
together  and  were  welded  by  heat  and  pres- 
sure into  those  bodies  we  call  the  planets, 
planetoids  and  satellites.  This  process  went 
on  for  ages,  and  the  earth  grew  by  capturing 
other  planetesimals.  The  great  central  mass 
of  nebula  formed  the  nucleus  of  the  sun.  But 
the  pupils  wished  to  know  how  they  could 
fill  in  the  details.  Were  the  mountains  always 
here?  Where  did  the  water  that  fills  the  ocean 
basins  originate?  What  is  it  like  in  the  inte- 
rior of  the  earth?    This  is  what  they  learned. 

The  Interior.  Geologists  infer  that  the  in- 
terior of  the  earth  is  hot  because  (1)  hot 
vapors  and  molten  lava  from  beneath  the 
earth's  crust  are  given  out  by  volcanoes;  (2) 
hot  springs,  in  some  of  which  the  water  is  at 
the  boiling  point,  are  found  in  various  parts 
of  the  globe;  (3)  as  men  proceed  downward 
into  mines  and  deep  borings  they  find  that 
the  temperature  increases  at  the  rate  of  about 
1°  F.  for  every  fifty  or  sixty  feet  of  descent. 
It  must  be  remembered  in  all  discussions  of 
the  earth's  interior  that  man  has  as  yet  merely 
scratched  the  surface.  The  deepest  mines  ex- 
tend downward  only  a  little  over  a  mile,  and 
it  is  almost  4,000  miles  to  the  earth's  center. 


Therefore  the  condition  of  the  interior,  that 
is,  whether  it  be  molten  or  solid,  is  also  a  mat- 
ter of  inference.  Some  authorities  have  be- 
lieved the  nucleus  of  the  globe  to  be  in  a 
molten  state;  others  think  that  except  in  cer- 
tain local  spaces,  the  earth  is  rigid  and  solid 
from  surface  to  center.  The  first  theory,  that 
the  interior  is  in  a  molten  condition,  is  no 
longer  generally  accepted  because  the  earth, 
in  its  relations  to  other  members  of  the  solar 
system,  acts  like  a  solid  rigid  body.  Also,  the 
average  density  of  the  earth  is  much  greater 
than  that  of  the  rocks  at  the  surface,  pointing 
to  an  interior  that  is  very  dense  and  heavy. 
It  seems  probable  to  most  geologists  that  the 
interior  is  solid,  and  so  hot  that  under  ordi- 
nary conditions  it  would  melt.  Melting  is  pre- 
vented, however,  by  the  great  load  of  the 
earth's  crust,  the  melting  point  of  rocks  being 
raised  by  increase  in  pressure.  It  is  held  by 
many  that  the  rock  of  the  interior  is  molten 
only  in  those  places  where  the  pressure  is 
relieved;  that  is,  where  the  cnist  is  upreared 
under  mountain  folds. 

Air  and  Water.  The  origin  of  those  two 
spheres  of  the  earth  that  we  call  the  atmos- 
phere and  the  hydrosphere  cannot  positively 
be  stated.  Some  of  the  theories  once  held 
are  regarded  now  as  of  no  more  value  scien- 
tifically than  so  many  fairy  tales.  According 
to  the  nebular  hypothesis  the  primitive  atmos- 
phere was  of  vast  extent,  heavy  and  very  hot, 
and  it  contained  all  the  water  of  the  globe,  as 
well  as  that  portion  of  the  carbon  dioxide  and 
oxygen  now  found  in  the  atmosphere  and  in 
organic  tissues.  Also,  these  constituents  were 
abstracted  by  the  cooling  earth  from  the  at- 
mosphere, which  thereby  suffered  gradual  de- 
pletion. It  is  not  necessary  here  to  go  into 
details  as  to  why  this  theory  is  weak;  it  is 
sufficient  to  say  that  a  critical  examination  of 
the  biologic  and  physical  aspects  of  the  earth 
shows  that  it  rests  on  no  foundation  of  fact. 

A  more  plausible  theory  has  been  worked 
out  by  the  geologists  who  hold  to  the  plan- 
etesimal  hypothesis.  In  brief,  it  is  as  follows: 
In  the  early  stages  of  the  earth's  history  it 
held  a  very  thin  atmosphere  which  grew  as 
the  earth  grew,  by  capturing  planetesimals 
from  the  central  nebulous  mass.  When  vol- 
canoes came  into  action  they  added  to  the 
atmosphere  by  contributing  to  it,  as  they  do 
to-day,  water,  carbon  dioxide  and  other  gases. 
As  soon  as  the  atmosphere  became  saturated 
with  water  vapor  the  U.UKt  NR'^isa^  ^^cs^^^sasoafc^ 
into  water,  foniiVXi%>5w^\5fcNBSssi>s^^^ 
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sphere,  and  when  water  began  to  accumulate 
on  the  surface  of  the  earth  it  gathered  in 
depressions  which  ultimately  became  the  ocean 
basins. 

Great  Earth  Movements.  Mountains,  pla- 
teaus and  continents  have  been  formed  by 
certain  great  periodic  movements  which  began 
in  the  early  stages  of  geologic  history.  Nearly 
all  of  the  mountains  are  due  to  the  folding,  or 
wrinkling,  of  the  earth's  crust,  and  in  a  large 
number  of  cases  the  folded  mountains  are 
near  the  borders  of  continents,  as  the  Coast 
Ranges  of  North  America.  Folded  mountains, 
however,  sometimes  occur  in  the  interior  of 
continents,  as  the  Urals  and  the  Alps,  and  the 
mountains  of  Central  Asia.  (The  eruption  of 
igneous  rocks  is  responsible  for  the  formation 
of  mountains  of  the  volcanic  type,  such  as 
Vesuvius  and  Rainier.)  Plateaus  are  made  up 
of  great  blocks  of  strata  that  have  been  ele- 
vated by  earth  movements  of  even  greater 
magnitude  than  those  which  formed  the  moun- 
tains. The  forces  that  caused  the  folded  moun- 
tains took  the  form  of  horizontal  thrusts; 
plateaus  seem  to  have  been  raised  by  vertical 
forces.  At  the  surface,  the  blocks  that  make 
up  the  plateaus  are  separated  by  fault-planes 
(see  Fault). 


The  continent-forming  movements  differ 
from  the  plateau-forming  movements  chiefly 
in  magnitude,  the  former  being  much  the  more 
massive.  Plateaus  are  simply  parts  of  a  con- 
tinental mass  that  have  suffered  additional 
movement,  and  they  bear  about  the  same 
relation  to  a  continent  that  one  fault  block 
of  a  plateau  docs  to  the  plateau  as  a  whole.  It 
is  supposed  that  plateau-  and  mountain-form- 
ing movements  began  with  what  geologists  call 
the  master  movements — the  sinking  of  part  or 
all  of  the  ocean  bottoms.  Simultaneously  with 
the  settling  of  the  ocean  basins  occurred  the 
squeezing  up  of  the  continents.  Both  the  con- 
tinents and  the  ocean  basins  are  believed  to 
have  been  formed  very  early  in  the  history  of 
the  earth,  and  both  have  been  subjected  to 
various  changes  since  then.  The  basins  have 
suffered  further  sinking  and  the  land  masses 
further  elevation;  the  tendency,  too,  has  been 
for  the  basins  to  be  extended  and  the  conti- 
nents to  be  restricted.  These  movements  in 
turn  have  been  offset  by  the  building  up  of 
coastal  plains  along  the  borders  of  continents 
(see  Coastal  Plain),  and  by  the  depositing  of 
sediment  on  the  ocean  floor.  It  must  be  re- 
membered that  all  of  these  changes  are  pro- 
ceeding at  an  exceedingly  slow  rate.         B3. 


Divisions  of  Time 


Principles  of  Diyision.  Just  as  we  divide 
present  time  into  centuries,  years  and  months, 
so  do  geologists  divide  the  ages  of  the  earth 
into  longer  and  shorter  periods.  They  are  not 
all  agreed  upon  some  of  these  divisions,  and 
there  is  a  slight  difference  in  the  systems  em- 
ployed in  Europe  and  in  America.  The  divi- 
sions are  founded  upon  some  leading  charac- 
teristic which  indicates  a  great  change  from  the 
conditions  of  a  preceding  time.  No  attempt 
is  made  to  measure  the  length  of  these  divi- 
sions in  years,  but  the  relative  length  of  each 
period  is  estimated  by  the  number  and  thick- 
ness of  the  rock  systems  it  includes.  A  divi- 
sion including  rocks  of  great  thickness  is  con- 
sidered to  be  longer  than  one  whose  forma- 
tions are  not  so  thick.  All  geologists  consider 
the  earth  to  have  been  in  existence  millions 
of  years. 

Eras  and  Periods.  The  large  divisions  of 
time  are  called  eraSf  and  each  era  is  divided 
into  periods.  The  names  of  these  divisions  in- 
dicate some  prominent  characteristics,  or  their 
order  of  occurrence.  The  Archeozoic  Era  is 
the  era  of  ancient  life;    the  Proterozoic  Era, 


that  of  earlier  life.  Paleozoic,  the  name  of  the 
third  era,  means  old  life.  Mesozaic,  the  name 
of  the  fourth  era,  means  middle  life,  and  Ceno- 
zoic,  the  name  of  the  last,  means  recent  life. 
In  the  publications  of  the  United  States  Geo- 
logic Sur\'ey,  the  term  Algonkian  is  used  as  a 
synonym  for  Proterozoic.  The  table  on  page 
2439  includes  the  divisions  of  geologic  time 
generally  accepted  by  American  geologists.  It 
should  be  read  from  the  bottom  upward. 

Eras  Described.  The  rock  formations  of  the 
Archeozoic  Era  are  known  as  Archean.  This 
system  extends  downwards  to  unknown  depths 
and  is  composed  largely  of  rocks  of  metamor- 
phosed igneous  origin,  though  there  are  some 
metamorphosed  sediments.  Its  upper  limit  is 
generally  assumed  by  geologists  to  be  the  base 
of  the  oldest  system  which  is  dominantly  sedi- 
mentary. The  Archean  system  contains  some 
iron  ore  and  ores  of  other  metals,  particularly 
gold,  but  these  are  deposited  in  comparatively 
limited  amounts.  No  fossils  of  any  kind  have 
been  found  in  the  Archean  series;  thus  there 
is  no  clue  to  the  character  of  the  life  ^^ 
then  existed.    The  presence  of  life  during  this 
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era  is  inferred  because  of  deposits  of  carbona- 
ceoua  material  and  of  limestonee. 

During  the  Proteroioic  Era  sedimentation 
for  the  first  time  became  the  principal  process 
in  the  formation  of  rock.  There  is,  however, 
considerable  igneous  rock  with  the  sedimen- 
tary formations.  To  this  era  belong  the  for- 
mation of  the  iron  ores  of  the  famous  Mesaba 
Range,  in  Minnesota,  and  of  other  Lake  Supe- 
rior regions  in  Wisconsin  and  Michigan.  These 
ores  were   formed  for  the  most  part   in  the 
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Aniroikean  Period  (see  table).  A  few  fossils 
have  been  found  in  Proteroioic  rocks,  but 
these  are  very  rare.  However,  they  make  the 
existence  of  life  in  this  era  a  matter  of  cer- 
tainty. Other  evidences  are  the  presence  of 
carbonifefous  shales  and  slates  and  of  lime- 

The  Cambrian,  the  first  period  of  the  Paleo- 
»oie  Era,  is  of  special  interest  and  importance 
because  its  rocks  constitute  the  oldest  system 
known  that  contains  an  abundance  of  fossils. 
It  is  therefore  the  first  satisfactory  record  of 
life.  This  system  contains  all  the  common 
aspects  of  sedimentary  rocks — conglomerates, 
sandstones,  shales  and  limestones — but  in  most 
regions  the  sediments  have  been  cemented  into 
solid  rock.  In  some  cases  the  sandstones  have 
been  changed  into  quartz  schists,  the  shales 
into  slates  and  the  limestones  into  marble. 
Most  of  the  fossils  represent  the  shells  or 
tracks  of  marine  animals  buried  in  sands  and 
muds,  but  the  absence  of  fossils  of  land  species 
does  not  prove  that  no  life  then  existed  out- 
side of  the  sea.  Every  great  division  of  the 
animal  kingdom  except  the  vertebrate  (back- 
boned) animals  was  represented,  but  even 
though  no  vertebrate  fossils  have  been  found 
in  the  Cambrian  series,  geologists  are  not  pre- 
pared to  say  that  there  were  no  vertebrate 
animals  in  that  period. 

Among  the  invertebrates  known  to  have  ex- 
isted are  several  kinds  of  mollusks,  sea  worms, 
sponges,  a  few  foriUH  of  the  protOKOa  group 
(see  Protozoa)  and  corals.  Traces  of  soft  jelly 
fish  have  been  preser\-ed.  The  highest  in  or- 
ganization of  the  Cumbrian  animals  was  the 
trilobite,  now  extinct.  It  was  related  to  the 
modem  crab  and  crayfish  and  belonged  to  the 
arthropoda  group  (see  Arthropoda).  It  is  sup- 
posed that  with  the  abundance  of  animal  life 
there  was  a  corresponding  abundance  of  vege- 
table life,  to  furnish  the  needed  food  supply. 
Geol<^ists  also  infer  from  the  shells,  plates  and 
other  forms  of  protective  covering  character- 
istic of  BO  many  animals  of  the  Cambrian 
Period  that  other  species  existed  of  which  the 
Fossils  bear  no  record,  and  against  which  the 
known  animals  bad  to  defend  themselves. 

It  is  not  possible  here  to  take  up  in  detail 
each  of  the  succeeding  periods,  but  certain 
striking  developments  may  be  pointed  out. 
The  foflsils  of  the  next  period,  the  Ordovician, 
are  almost  entirely  those  of  marine  inverte- 
brates, but  among  then)  are  the  first-known 
remains  of  fishes.  The  dominant  i;<vA^  <^  vi^ 
mala    is    the   CeVosi.QVife.  V^>J.\^  ws^v,  ■<»« 
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highest  class  of  mollusks.  Some  of  these  grew 
to  immense  size,  bearing  shells  twelve  or  fif- 
teen feet  long  and  a  foot  in  diameter.  On  the 
land  there  were  flying  insects,  implying  the 
existence  of  vegetation  and  of  an  atmosphere 
that  would  be  adapted  to  air-breathing  crea- 
tures. The  actual  record  of  land  plants,  how- 
ever, is  meager  and  unsatisfactory. 

The  Silurian  Period  is  marked  by  the  for- 
mation of  coral  reefs,  the  first  appearance  of 
scorpions,  and  a  rich  and  varied  development 
of  echinoderms  (which  see).  Fossils  of  land 
life  continue  to  be  meager,  and  likewise  little 
is  known  of  plant  life  of  the  sea.  Following 
this  period  is  the  Devonian,  some  of  the  rock 
formations  of  which  are  of  importance  com- 
mercially. The  Upper  Devonian,  for  example, 
is  the  chief  source  of  oil  and  gas  in  the  western 
section  of  Pennsylvania  and  one  of  the  sources 
in  West  Virginia;  the  Middle  Devonian  in 
Ontario  produces  oil;  and  the  Old  Red  Sand- 
stoi^e  of  Great  Britain  and  Ireland  is  of  the 
same  period.  In  certain  sections  of  Germany 
large  quantities  of  iron,  tin  and  copper  have 
been  taken  from  the  Devonian  series. 

During  this  period  (and  thereafter)  marine 
fishes  were  abundant,  and  there  were  sharks 
having  fin-spines  a  foot  in  length.  Barnacles 
of  the  modern  sessile  type,  that  is,  attached 
directly  by  the  base  to  other  objects,  made 
their  first  appearance,  and  there  appeared  and 
declined  in  this  division  of  time  a  strange  ani- 
mal called  ostracoderm,  which  formed  a  link 
between  arthropods  and  vertebrates.  It  was 
related  to  the  fishes,  but  entirely  lacking  in 
vertebrae.  Plants,  snails,  insects,  myriapods 
(thousand-legged  worms),  scorpions  and  am- 
phibians (which  see)  are  known  to  have  lived 
on  the  land,  and  the  Devonian  Period  saw  the 
origin  of  ferns  and  of  the  gigantic  progenitors 
of  horsetail  rushes  and  club  mosses  (see  Horse- 
tail  Rush).     Fernlike   plants   predominated. 

The  Carboniferous  Period,  divided  into 
Lower  and  Upper  Carboniferous,  is  an  espe- 
cially important  epoch  in  geologic  history  from 
an  economic  standpoint.  To  the  second  divi- 
sion may  be  referred  the  rich  coal  measures 
of  Pennsylvania  (anthracite  and  bituminous), 
coal  sections  in  Michigan,  JUinois,  and  the 
states  from  Iowa  to  Texas,  and  the  coal  de- 
posits of  Nova  Scotia  and  New  Brunswick 
(see  Coal).  Iron  ores  of  the  system  occur 
Jgat  Pennsylvania  and  Eastern  Ohio,  and  oil  and 
Oklahoma,  Kansas  and  Illinois.  In 
rkable  coal  of  the  Upper  Carbonif- 
is  found  in  Great  Britain,  Ireland, 


Belgium,  France,  Spain,  Germany,  Austria  and 
Russia,  and  the  system  is  coal-producing  else- 
where, as  in  China  and  Brazil. 

From  the  Lower  Carboniferous  stage  comes 
the  earliest  wood  which  shows  rings,  but  the 
record  of  land  life  is  as  a  whole  inadequate. 
Sharks  were  supreme  in  the  open  seas  and  were 
more  abundant  than  in  any  later  period.  On 
the  other  hand  the  record  of  land  life  of  the 
Upper  Carboniferous  stage  is  unusiially  full. 
Gymnosperms  (plants  whose  seeds  are  not  en- 
closed in  a  seed-case)  were  present  in  great 
abundance.  Giant  ancestors  of  the  modem 
horsetails  grew  in  the  forests  to  a  height  of 
sixty  to  ninety  feet,  and  there  were  abundant 
growths  of  huge  club  mosses  and  femlike 
plants.  Since  coal  is  of  vegetable  origin,  the 
coal  measures  bear  wonderful  records  of  the 
complex  plant  life  of  the  Upper  Carboniferous 
age. 

Animal  life  in  this  stage  of  the  world's 
history  is  also  abundant.  On  the  land  lived 
amphibians,  insects  (including  cockroaches,  lo- 
custs, crickets  and  bugs,  but  no  moths,  but- 
terflies or  flies),  spiders,  scorpions,  myriapods 
and  land  snails.  It  is  in  the  later  coal  meas- 
ures that  fossils  of  amphibians  (the  first  land 
vertebrates)  are  first  found  in  abundance  and 
variety.  Another  important  feature  of  the  age 
was  the  development  of  fresh-water  fishes,  mol- 
lusks and  cnistaceans. 

In  the  final  period  of  the  Paleozoic  Elra,  the 
Permian  Period,  there  were  gigantic  geographic 
changes,  through  which  great  areas  of  sea  bot- 
tom were  converted  into  land.  As  a  result, 
both  plant  and  animal  life  became  greatly 
impoverished.  Of  the  new  plant  types  which 
appeared  one  is  thought  to  be  the  ancestor 
of  the  group  which  includes  the  giant  sequoia 
(which  see).  Before  the  end  of  the  period  the 
amphibians  were  overshadowed  in  numbers 
by  the  reptiles,  their  probable  descendants. 
Though  the  differentiation  between  the  two 
groups  began  earlier,  the  reptiles  did  not  ap- 
pear as  a  large  and  complex  division  until 
well  into  the  Permian  Period.  Marine  life  was 
greatly  depleted,  but  the  fresh  waters  teemed 
with  fishes  of  a  somewhat  modem  character. 
Geologists  have  found  that  the  Permian  age 
presents  numerous  problems  that  are  difScult 
of  solution.  This  is  due  to  widespread  glacia- 
tion  in  India,  Africa  and  Australia,  near  and 
within  the  tropics. 

The  Triassic  Period,  which  ushered  in  the 
Mesozoic  Era,  was  characterized  by  an  ex- 
traordinary development  of  the  reptilian  claas, 
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including  crocodiles,  flying  saurians,  lizards 
and  other  scaled  reptiles.  Before  the  period 
closed  certain  reptiles  had  made  their  home 
in  the  sea.  There  also  appeared  the  race  of 
dinosaurs  (see  Dinosauria),  ungainly  monsters 
that  attained  full  development  later  in  the 
era.  In  the  Triassic  series  are  fossils  of  a 
primitive  form  of  mammals. 

The  Jurassic  Period  was  characterized  by  an 
extension  of  the  seas,  as  a  result  of  which  ma- 
rine life  again  assumed  a  leading  place  in  the 
geologic  record.  Among  the  fishes  were  the 
forerunners  of  the  modern  garpikes  and  stur- 
geons, and  various  sea  reptiles  made  their  ap- 
pearance. Land  life  is  especially  interesting 
in  that  it  exhibits  slow  progress  towards  types 
that  exist  to-day.  The  leading  plants  were 
cycads,  conifers,  ferns  and  horsetails.  Among 
the  animals  were  flesh-  and  herb-eating  dino- 
saurs, some  of  the  latter  reaching  a  length  of 
sixty  feet.  The  herbivorous  dinosaurs,  which 
are  first  known  in  the  Jurassic  system,  were 
horrible-appearing  monsters,  but  unwieldy  and 
stupid.  In  this  period  flying  reptiles  reached 
full  development.  Though  small  at  this  time, 
they  later  attained  a  wingspread  of  nearly 
twenty  feet. 

Of  especial  importance  is  the  differentiation 
in  this  period  of  the  oldest-known  bird,  a  de- 
scendant of  the  reptiles.  It  had  reptilelike 
claws,  but  its  front  limbs  were  adapted  for 
flying  and  it  was  clothed  with  feathers.  Traces 
of  its  reptilian  ancestr>'  may  be  seen  in  its 
long  vertebrated  tail  and  its  toothed  jaws.  Up 
to  this  time  the  fossil  record  of  mammals  is 
very  meager. 

The  Mesozoic  Era  closes  with  the  Cretaceous 
Period,  divided  into  Lower  and  Upper  Creta- 
ceous. By  some  geologists  the  Lower  Creta- 
ceous is  known  as  the  Comanchean  and  the 
two  are  considered  as  distinct  periods.  The 
earlier  of  these  is  characterized  by  one  of  the 
most  striking  evolutions  in  the  history  of 
plants — the  appearance  and  widespread  devel- 
opment of  angiosperms  (which  see),  plants 
whose  seeds  are  enclosed  in  a  seed-case.  (It 
is  possible  that  they  had  their  origin  in  the 
late  Jurassic  Period.)  With  the  development 
of  flowering  plants  there  was  probably  a  cor- 
responding development  of  insect  life. 

The  later  Cretaceous  age  is  preeminently  the 
coal  period  of  the  western  part  of  the  North 
American  continent;  and  the  close  of  the  pe- 
riod was  marked  by  extraordinary  volcanic 
activity.  Plant  life  on  land  began  to  assume 
a  modem  aspect,  and  among  the  present-day 


genera  which  appeared  were  those  which  in- 
clude the  birch,  beech,  oak,  walnut,  sycamore, 
tulip-tree  and  maple.  Grasses  had  their  origin 
in  this  age,  and  palms  grew  abundantly.  The 
most  important  plants  that  support  animal  life 
had  now  made  their  appearance,  laying  the 
foundation  for  the  future  marvelous  evolution 
of  the  higher  animals.  Reptiles,  especially 
dinosaurs,  continued  their  dominance  among 
land  animals;  birds  existed  both  on  land  and 
sea,  but  the  marine  birds  were  the  more  im- 
portant. Turtles  appeared  for  the  first  time 
in  the  ocean,  and  some  of  these  were  of  enor- 
mous size. 

The  final  era,  the  Cenozoic,  brings  us  up  to 
the  earth  as  we  know  it  to-day.  The  transi- 
tion of  life  from  the  Mesozoic  to  the  Cenozoic 
was  characterized  by  four  significant  features: 
the  appearance  of  new  marine  species;  the 
practical  disappearance  of  the  great  saurians 
and  decided  changes  in  other  reptiles;  the  pre- 
dominance of  mammals,  and  the  continuance  of 
large  numbers  of  Mesozoic  land  plants. 
Through  the  different  periods  of  the  Cenozoic 
there  was  steady  progress  toward  life  as  it  now 
exists.  Before  the  close-  of  the  Eocene  Period 
nearly  all  existing  groups  of  mammals  had 
become  well  defined.  Primitive  types  of  the 
horse,  pig,  hippopotamus,  camel,  dog  and  opos- 
sum appeared,  and  some  mammals,  like  the 
land  reptiles  of  the  preceding  era,  took  to  the 
sea.  Thus  originated  whales,  dolphins,  por- 
poises, manatees,  dugongs,  seals  and  sea  lions. 
Nearly  all  types  of  marine  invertebrates  had 
assumed  their  modem  forms. 

The  evolution  of  the  higher  animals  through 
succeeding  periods  need  not  be  discussed  in 
detail.  Representatives  of  primates,  the  high- 
est order  of  mammals,  to  which  man  himself 
belongs,  appeared  in  the  Miocene  Period,  but 
the  geologic  record  is  singularly  meager  in  re- 
gard to  the  origin  of  the  human  race.  When 
geologists  have  had  opportunity  to  study  more 
carefully  the  tropical  regions  of  the  Eastern 
Hemisphere,  the  original  home  of  the  race,  we 
may  know  more  about  this  fascinating  subject. 
It  is  also  an  unanswered  question  as  to  whether 
or  not  man  existed  in  North  America  during 
the  Pleistocene  Period  (see  Glacial  Period), 
when  thousands  of  square  miles  of  its  surface 
were  covered  by  thick  ice  sheets.  This  and 
many  other  questions  must  be  left  to  future 
investigations  and  discoveries.  The  forces  that 
have  brought  the  earth  to  its  present  condition 
have  worked  throu^  vjsskxkss"^^  ^ss^isssQa.  '^ 
years,  and  chaxi^^  ^^^  ^"^^  ^^^a%  ^^  -««*  '^'^ 
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earth  pursues  its  unceasing  course  around  the 
sun.  It  is  possible  that  there  will  be  another 
era  in  which  man's  spiritual  and  intellectual 
development  will  be  comparable  to  the  great 
physical  and  biologic  evolutions  of  the  past. 

Geology  and  Mythology.  We  say,  sometimes, 
without  realizing  that  we  are  using  figures  of 
speech,  that  a  volcano  breathes  out  smoke; 
that  the  waves  are  angry;  that  a  mountain 
lifts  its  head  among  the  clouds;  that  the  wind 
whistles;  that  the  clouds  threaten.  With  us, 
they  are  only  figures  of  speech,  but  in  the 
early  days  such  expressions  were  more  than 
that.  The  ancient  Greeks  and  Romans  lived 
in  a  region  whose  geological  features  could  not 
be  overlooked.  It  was  no  flat  prairie  country, 
the  same  to  the  north  as  to  the  south.  There 
were  mountains  and  mountain  streams;  there 
were  volcanoes  and  earthquakes;  there  were 
chasms  and  rivers  and  deep,  still  lakes  and  the 
restless,  wind-tossed  sea;  and  for  all  of  those 
things  the  active  minds  of  the  Greeks  and 
Romans  had  to  find  explanations.  To  those 
ancient  peoples  everything  was  alive,  not  with 
merely  human  life,  but  with  the  life  of  gods. 
A  man  might  blow  a  Basin  of  water  and  make 
little  waves  upon  it;  what,  then,  more  natural 
than  that  the  vrind,  so  like,  on  a  large  scale, 
the  blowing  out  of  a  man's  breath,  should  be 
the  breath  of  some  great  god? 

So  they  accounted  for  all  the  facts  in  nature 
which  they  saw  about  them.  If  they  rose  in 
the  morning  and  found  that  the  sea  had  be- 
come very  stormy  during  the  night  and  was 
hurling  its  great  waves  up  on  the  shore,  they 
felt  that  the  sea  god  was  angry,  and  they  made 
offerings  to  him  to  buy  back  his  favor.  Any- 
thing so  unusual  as  an  earthquake  or  a  vol- 
canic eruption  needed  a  very  special  explana- 
tion, so  they  invented  histories  that  reached 
far  back  into  the  past,  telling  how  the  gods 
became  angry  with  some  huge  giant  and  buried 
him  under  a  mountain.  His  breath  was  the 
smoke  of  the  volcano;  his  struggles  to  escape 
caused  the  earthquakes.  A  deep  chasm  or  hole 
in  the  ground  showed  where  some  god  had 
struck  his  spear,  either  in  anger  or  because 
he  wanted  to  get  to  the  regions  below  the  earth 
without  taking  a  long  way  round.  See 
Mythology.  e.s. 

Consult  Dana's  Geological  Story  Briefly  Told: 
Goodrich's   Wonders  of  Geology:  Heilprln's   The 
Earth  and  Its  Story   (a  first  book  in  ^eologrj')  : 
ley's  Madavi  How  and  Why — First  Lessons 
rth  Lore. 

lated  Subjects.     In  addition  to  the  follow- 
articles,  which  bear  directly  upon  geology'  in 


some  of  its  phases,  these  volumes  contain  many 
articles  which  are  more  or  less  closely  related  to 
the  general  subject.  For  these  the  reader  Is  re- 
ferred to  lists  under  Gbographt  :  Mbtals  :  IfXM- 
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Geometry,  ;romV/n.  A  grcut  city 
had  fallen,  and  soldiers  were  rushing  through 
it?  streets,  putting  to  death  all  who  gave  them 
the  slightest  excuse.  Aa  one  burly  soldier 
crossed  the  market-place  he  saw,  seated  on  the 
ground,  an  old  man  whose  ears  seemed  deaf 
to  the  tumult  around  him  and  who  seemed  to 
see  nothing  but  the  figures  he  was  tracing  with 
his  linger  in  tlic  sand.  The  soldier  stopped, 
wondering  whether  these  might  perhaps  be 
magic  figures,  and  as  his  shadow  fell  upon  the 
markin(i3  the  old  man  looked  up.  "Don't 
touch  my  circlesi"  he  cried;  but  the  soldier, 
ai^red  at  the  commanding  tone,  ran  hint 
through  the  body  with  his  sword.  The  general 
in  command  grieved  over  the  death  of  this 
old  man,  took  upon  himself  the  support  of  his 
relatives,  and  erected  in  his  honor  a  stately 
tomb.  He  did  this  despite  the  fact  that  the 
old  man  had  done  all  in  his  power  against  the 
invaders  in  aiding  in  the  defense  of  the  city; 
for  in  such  reverence  did  the  ancients  hold 
learning,  and  especially  the  marvelous  science 
of  circles  and  angles  and  spheres,  which  is 
called  geometry,  or  carth-Tneaguring, 

The  sacked  city  was  Syracuse,  in  Sicily, 
which  fell  before  the  Romans  in  212  a,  c;  the 
drawer  of  the  mj-stic  figures  was  Archimedes, 
one  of  the  greatest  mathematicians  of  an- 
tiquity (see  Archimedes).  Geometry  is  not 
liko  that  simpler  form  of  mathematics  which 
we  call  arithmetic — a  comparatively  modem 
science;  the  former  existed  in  a  fairly  complete 
form  two  thousand  years  ago. 

The  Story  of  Geometry.  It  is  probably  true 
that  geometry  had  itd  beginnings  in  practical 
problems.  The  ancient  Egj-ptians,  for  instance, 
had  great  difficulty  in  prescn-ing  boundary 
lines  between  the  fields  which  each  year  were 
flooded  by  the  Nile,  and  when  the  waters  sub- 
sided they  had  to  make  new  surves^  or  "land- 
measures" — and  hence  the  name  pcome/ry. 
Now  in  making  these  surveys  it  whs  very  nec- 
essary that  they  know  how  to  mark  off  cor- 
rectly right  angles.  The  Egj-ptians  had  never 
heard  the  rule  which  every  student  of  arith- 


of  a  right-angled  triangle  is  equal  to  the  sum 
of  the  squares  of  the  other  two  sides;  but  they 
had  worked  out,  no  one  knows  how,  the  fact 
that  if  they  measured  off  with  their  ropes  a 
three-sided  figure  whose  sides  were  in  the  rela- 
tion of  3,  4,  5,  the  large  enclosed  angle  would 
be  a  right  angle. 

In  their  plans  for  the  pyramids,  too,  the 
Egyptians  must  have  made  use  of  many  of  the 
principles  with  which  geometry 
but  it  cannot  be  said  that  they 
developed  a  scienci 
left  for  the  Greeks 
to  do.  Thales  was 
the  first  Greek  to 
make  a  systematic 
study  of  the  sub- 
ject, but  more  fa- 
mous than  he  was 
his  disciple  Pythag- 
oras (which  see), 
who  worked  out 
that  proposition 
about  right-angled 
triangles  which  the 
Egyptians  had  felt 
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which  is  still  called  ^ 
for  him  the  Pytha- 
gorean Theorem.  Philosophers  found  this  new 
subject  quite  to  their  taste,  and  Plato  and 
Aristotle  contributed  much  to  its  development; 
but  it  was  left  for  Euclid,  a  Greek  of  Alexan- 
dria who  lived  about  300  B.C.,  to  win  the  title 
of  "father  of  geometry"  (see  Ei:cud).  He  or- 
ganized everything  that  his  predecessors  had 
discovered,  added  new  problems,  and  set  forth 
nil  his  knowledge  in  his  ElcmenU,  a  book  on 
which  the  teaching  of  geometry  has  ever  since 
been  based.  Indeed,  his  name  is  practically 
a  synonym  lot  geometry,  "To-morrow's  Euclid 
is  hard,"  says  the  English  schoolboy,  and  no 
one  misunderstands  him. 

The     next     tteSt^     «ttiA,    ^.aaTO.t'wv'i'^^-"* 
Archimedes,    -w^vo   &fesi,  »»■  ^^''^■•^  -iora^t. 
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212  B.C.  His  work  was  rather  in  solid  than 
in  plane  geometry,  and  he  had  left  a  request, 
which  was  faithfully  carried  out,  that  there 
be  cut  on  his  to^nb  a  sphere  inscribed  in  a 
cylinder,  because  the  working  out  of  that  prob- 
lem he  felt  was  his  greatest  achievement.  All 
through  the  Middle  Ages  there  was  little  in- 
terest in  geometry,  and  though  this  w£is  awak- 
ened at  the  time  of  the  Renaissance  no  real 
advance  was  made  in  the  science  until  within 
the  last  two  centuries.  It  is  useless  to  discuss 
in  such  an  article  as  this  these  more  recent 
developments,  as  they  all  relate  to  the  more 
abstruse  phases  of  the  subject.  SuflBce  it  to 
say  that  the  problems  over  which  the  school- 
boy nowadays  puzzles  his  brain  are  the  very 
problems  which  interested  Euclid. 

What  Geometry  Concerns  Itself  With.  The 
above  discussion  of  the  way  in  which  geometry 
has  developed  does  not  really  tell  what  it  is. 
Perhaps  the  simplest  definition  is  to  say  that 
geometry  is  the  "science  of  space;"  that  is,  it 
concerns  itself  with  the  relations  and  proper- 
ties of  points,  which  have  position  but  not 
magnitude;  lines,  which  have  but  one  dimen- 
sion, length;  surfaces,  which  have  two  di- 
mensions, length  and  breadth;  and  solids, 
which  have  three  dimensions,  length,  breadth 
and  thickness.  This  may  sound  at  first  rather 
theoretical,  but  geometry  is  an  eminently 
practical  subject.  If  a  man  wishes  to  bisect 
(cut  in  two  equal  parts)  a  given  line  or  a  given 
angle;  to  inscribe  one  figure  in  another;  to 
drop  a  perpendicular  to  a  line  from  a  point 
without  the  line;  to  draw  a  line  parallel  to 
a  given  line  through  a  given  point;  to  make 
an  angle  equal  to  a  given  angle — to  do  any 
of  these  or  a  thousand  other  things  which  not 
only  the  architect,  the  stonecutter  or  the 
draughtsman,  but  the  carpenter  or  the  amateur 
craftsman  may  be  called  upon  to  do  at  any 
time,  only  geometry  can  help  him  to  perform 
his  task  simply  and  accurately.  Indeed,  many 
of  the  problems  which  geometry  has  solved 
have  grown  out  of  just  such  popular  needs. 

Branches  of  Geometry.  The  geometry  taught 
in  secondary  schools  is  called  elementary,  no 
matter  how  difiicult  and  "advanced"  it  may 
seem  to  the  student  who  is  becoming  ac- 
quainted with  it  for  the  first  time;  and  ele- 
mentary geometry  is  divided  into  two  branches 
— plane  and  solid  geometry.  Plane  geometry 
treats  of  all  figures  which  lie  in  a  plane — that 
ii,  which  have  not  more  than  the  two  dimen- 
Myopg  of  length  and  breadth  and  have  no  part 
^■*  *heir  surface  curved;  while  solid  geometry 


treats  of  simple  solids,  or  objects  having  the 
three  dimensions  of  length,  breadth  and  thick- 
ness, such  as  cylinders,  cubes,  spheres  or  cones. 
With  any  other  curve  than  that  of  the  circle, 
or  with  plane  surfaces  or  solids  bounded  by 
any  other  cur\'es,  elementary  geometry  has 
nothing  to  do. 

It  was  elementary  geometry  almost  entirely 
to  which  the  ancients  who  built  up  the  science 
devoted  themselves,  but  modem  mathemati- 
cians have  worked  out  two  great  systems  in 
addition — analytical  geometry  and  projective 
geometry. 

Analytical  geometry  is  in  reality  a  sort  of 
combination  of  geometry  and  algebra.  The 
relations  of  geometric  figures  are  expressed  in 
algebraic  terms,  equations  are  formed  and 
worked  out  just  as  in  algebra,  and  the  result- 
ant equation  is  translated  back  into  geometric 
figures.  This  makes  possible  the  study  of 
more  complex  curves  than  elementary  geom- 
etry can  deal  with.  First  of  all,  the  laws  of 
conic  sections  may  be  understood  by  means  of 
this  algebra-geometry  process.  If  a  cone  be 
cut  in  a  plane  parallel  with  its  base,  the  cut 
surface  is  a  circle,  but  if  it  be 'cut  in  any  other 
way  the  surface  resulting  is  bounded  by  less 
simple  curves;  and  these  less  simple  curves, 
or  conic  sections,  as  they  are  called,  are  favor- 
ite subjects  of  analytical  geometry.  Spirals, 
too,  and  wavy  lines,  cannot  conceal  their  prop- 
erties and  their  relations  from  the  person  who 
has  mastered  this  higher  form  of  geometry. 
The  problems  worked  out  are  all  too  difficult 
for  solution  here,  but  it  is  interesting  for  even 
the  beginner  to  know  that  such  an  all-embrac- 
ing form  of  geometry  does  exist. 

Projective  geometry  is  abstruse  enough  in 
its  working  out,  but  in  its  principles  it  is  sim- 
ple. It  studies  not  figures  themselves,  but 
their  projections.  Does  that  sound  difficult? 
If,  walking  on  a  sunny  day  w^ith  the  sun  be- 
hind you,  you  look  downward,  you  will  see 
there  your  shadow,  long  or  short  according  to 
the  height  of  the  sun.  That  shadow  is  yoiu* 
projection,  and  it  is  like  you  in  some  ways — 
it  has  a  head  and  two  hands  and  two  feet ;  but 
it  is  not  by  any  means  a  duplicate  of  your 
figure.  Now  there  are  certain  laws  which  gov- 
ern projections  and  their  relation  to  the  fig- 
ure from  which  they  are  projected,  and  with 
these  laws  projective  geometry  concerns  itself. 
Old  maps  are  very  quaint  and  hard  to  tmder- 
stand,  because  the  ancients  did  not  know  any- 
thing about  the  projection  of  a  sphere  on  a 
flat  surface,  which  is  exactly  vHhat  noap-draw- 


GEOMETRY 


2445 


GEOMETRY 


ing  amounts  to;  the  earliest  photographs  were 
hazy  and  uncertain  of  line,  because  the  men 
who  made  the  first  cameras  did  not  understand 
well  enough  the  projection  of  the  sitter's  face 
on  the  sensitive  plate.  There  are  also  many 
other  very  important  and  practical  applications 
of  projective  geometry.  Of  course  it  is  not 
necessary  for  the  schoolboy  who  toils  over  the 
map  of  Europe,  or  for  the  girl  who  delightedly 
*'snaps"  baby  sister's  picture  with  her  kodak 
to  know  the  underlying  principles  or  even  to 
know  that  there  is  such  a  thing  as  projective 
geometry;  but  the  proper  fulfilling  of  their 
tasks  is  possible  just  because  somewhere,  some 
time,  wise  men  worked  out  those  principles. 

Terms  Used.  The  student  beginning  ele- 
mentary geometry  finds  himself  brought  face 
to  face  with  many  new  and  strange  terms.  In 
algebra,  as  in  arithmetic,  the  things  he  was 
called  on  to  solve  were  called  problems.  Here 
he  hears  talk  of  propositions  and  theorems, 
corollaries,  axioms  and  hypotheses,  or  sees  at 
the  bottom  of  a  solved  "problem"  the  myste- 
rious letters  Q.  E.  D.  or  Q.  E.  F.  A  few  defi- 
nitions, however,  will  make  all  of  these  plain: 

A  proposition  is  the  statement  of  some  truth 
that  is  to  be  proved  or  of  some  operation 
that  is  to  be  performed.  A  proposition  of  the 
former  type,  which  states  some  truth  that  may 
be  logically  demonstrated,  is  a  theorem;  one 
of  the  latter  type,  which  proposes  a  question 
for  solution,  is  a  problem.  Thus,  "The  sum  of 
the  three  angles  of  a  triangle  is  equal  to  two 
right  angles"  and  "Construct  a  square  equiva- 
lent to  the  sum  of  two  given  squares"  are 
both  propositions,  but  the  former  is  a  theorem, 
the  latter  a  problem. 

A  corollary  is  a  truth  easily  deduced  from 
one  or  more  propositions  already  proved. 
Thus,  if  it  is  true  that  the  sum  of  the  three 
angles  of  a  triangle  is  equal  to  two  right 
angles,  it  follows  as  a  self-evident  corollary 
that  a  triangle  can  have  but  one  right  angle 
or  one  obtuse  angle. 

A  demonstration  is  the  proof  of  a  theorem; 
a  solution  is  the  process  of  solving  a  problem. 

The  hypothesis  is  the  "if"  part  of  a  propo- 
sition— the  part  which  states  the  thing  or 
things  taken  for  granted;  the  conclusion  sets 
forth  the  things  which  are  to  be  proved  true. 
In  the  proposition  "//  two  sides  oj  a  quadri- 
lateral are  equal  and  parallel,  the  figure  is  a 
parallelogram,"  the  part  in  italics  is  the  hy- 
pothesis, the  rest  the  conclusion. 

Q.  E.  D.  is  the  abbreviation  for  the  Latin 
words  Quod    erai    demonstrandum,    meaning 


"which  was  to  be  proved,"  and  is  placed  at  the 
close  of  the  demonstration  of  every  satisfac- 
torily proved  theorem. 

Q.  E,  F.  means  Quod  erat  faciendum,  or 
"which  was  to  be  done,"  and  is  placed  at  the 
close  of  the  solution  of  any  geometric  problem. 

One  of  the  terms  used  very  frequently  in 
geometry  is  axiom,  which  means  a  self-evident 
truth.  Geometry  seeks  to  prove  most  things 
about  the  properties  and  relations  of  lines, 
surfaces  and  solids;  it  takes  a  few  for  granted, 
calling  them  true  in  the  very  nature  of  things. 
Who,  for  instance,  would  think  of  questioning 
the  statement  that  "Things  equal  to  the  same 
thing  are  equal  to  each  other"?  That  is  an 
axiom,  and  there  are  many  others,  of  which 
the  following  are  perhaps  most  important: 

1.  If  equals  be  added  to  equals,  the  results  will 
be  equal. 

2.  If  equals  be  taken  from  equals,  the  re- 
mainders will  be  equal. 

3.  The  doubles  of  equals  are  equal. 

4.  The  halves  of  equals  are  equal. 

5.  The  whole  is  greater  than  any  of  its  parts. 

6.  The  whole  is  equal  to  the  sum  of  all  its  parts. 

7.  Between  two  points  only  one  straight  line 
can  be  drawn. 

8.  A  straight  line  is  the  shortest  distance  be- 
tween two  points. 

Then  there  are  postulates — not  quite  so  self- 
evident  as  axioms,  but  very  clearly  possible; 
and  these,  like  the  axioms,  were  set  forth  by 
Euclid  and  have  helped  to  form  the  basis  of 
geometric  reasoning  ever  since.    Some  of  the 

more  important  ones  are  as  follows: 

1.  Any  magnltute  can  be  bisected. 

2.  A  straight  line  can  be  continued  indefinitely 
in  either  direction. 

3.  A  circle  can  be  drawn  with  any  radius,  and 
from  any  point  as  center. 

4.  A  straight  line  can  be  drawn  from  any  point 
to  any  extent  in  any  direction. 

How  Geometry  Proves  Things.  Given  a 
theorem  to  be  proved,  geometry  goes  about  it 
in  a  veiy  definite  way.  In  the  first  place, 
nothing  must  be  assumed.  There  must  be 
proper  authority  for  every  step  in  the  process; 
and  proper  authority  lies  only  in  an  axiom,  a 
postulate,  a  definition,  or  a  proposition  already 
proved.  But  all  theorems  are  not  proved  in 
exactly  the  same  way;  there  is  a  direct  and  an 
indirect  method.  The  former  consists  either 
in  superimposing  one  figure  upon  another,  or 
in  starting  out  with  some  unquestionable  fact 
and  proceeding  step  by  step  by  means  of  ax- 
ioms, postulates  or  theorems  already  proved 
to  a  conclusion  which  mu^t  be  correct  because 
every  step  in  it  has  been  taken  with  full  ^i*-- 
thority.    Thft  l^\JL<awsi%  Na.  "^  ^isss.'^  ^^^'^•^ 
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If  two  parallels  are  cut  by  a  transversal,  the 
alternate  interior  angles  are  equal. 

Hypothesis:  AB  and  CD  are  parallel  lines,  cut 
by  the  transversal  EF. 

Conclusion:    An^le  x=a.ng\e  y. 

Proof.    Through 
M,    the    m  i  d  d  1  e  4 
point  of  EF,  draw 
HK  perpendicular 
to  AB. 

HK  is  also  per- 
pendicular to  CD. 
(It  has  been  proved  that  "a  straight  line  perpen- 
dicular to  one  of  two  parallels  is  perpendicular  to 
the  other." 

Apply  the  figure  MKF  to  the  figure  MHE  so 
that  the  equal  vertical  angles  at  M  shall  coincide, 
MK  falling  along  MH,  and  MF  along  ME.  (It 
has  been  proved  that  all  vertical  angles  are 
equal. ) 

Then  F  will  fall  on  E, 

for  MF  equals  ME  by  construction  ; 
and  FK  will  fall  along  HE, 

for  FK  and  EH  are  both  perpendicular  to  HK. 
(A  previous  theorem  has  proved  that  "from  a 
point  without  a  line,  only  one  perpendicular  can 
be  drawn  to  the  line.") 

Therefore  the  angles  x  and  y  coincide  and  are 
equal,  for  by  definition  "the  test  of  equality  of 
any  two  magnitudes  is  that  they  can  be  made  to 
coincide."  q.b.d. 

In  an  indirect  proof  something  is  assumed 
as  true,  and  known  truths  and  demonstrated 
propositions  are  built  upon  it  until  it  is  shown 
that  if  the  original  assumption  be  not  true  the 
result  is  an  absurdity — ^a  self-evident  falsity. 
This  method  is  known  as  the  reductio  ad 
ahsurdum,  or  reduction  to  an  absurdity.  The 
following  demonstration  gives  a  very  simple 
example  of  this  interesting  method: 

Two  straight  lines  in  the  same  plane,  perpen- 
dicular to  the  same  straight  line,  are  parallel. 

Hypothesis:  AB  and  CD  are  two  lines  perpen- 
dicular to  the  line  EF. 

ConcliLsion:    AB  and  CD  are  parallel. 

Proof.     Could      ^ 

AB     and     CD,     if  yiF ^ 

producedfar  ^^^ 

enough,  meet  at  %x 

some  point,   as  x,  y' 

there   would   be  ^  ■■  f) 

two    perpendlcu-      r 

lars  drawn  from  the  point  x  to  the  line  EF.  But 
this  is  impossible,  for  it  has  been  proved  that 
"from  a  point  without  a  line  only  one  perpen- 
dicular can  be  drawn  to  the  line." 

Therefore  AB  and  CD  cannot  meet. 

Therefore  AB  and  CD  are  parallel. 

For  by  definition,  "lines  in  the  same  plane  which 

cannot  meet,  however  far  produced,  are  parallel." 

Q.B.D. 

It  will  be  evident  from  these  two  examples 
that  the  order  in  which  theorems  are  to  be 
demonstrated    is    fairly    well    determined,    for 
demonstration    must  make   use   of   only 
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what  has  been  proved  before — ^it  cannot  readi 
forward  to  what  is  to  come.  In  plane  geom- 
etry, the  simplest  form  and  therefore  the  most 
interesting  to  most  students,  there  are  about 
130  important  propositions,  but  there  are  many 
minor  propositions  which  are  no  less  interest- 
ing, and  many  corollaries  which  are  difficult  to 
prove,  no  matter  how  simple  they  may  appear 
to  be. 

Some  Famous  Theorems.  There  are  some 
theorems  which  are  particularly  famous,  either 
because  of  some  special  difficulty,  some  neat- 
ness in  the  demonstration,  or  some  historical 
interest.  There  is  the  porw  asinorum,  for  in- 
stance, as  ''asses'  bridge."  From  time  imme- 
morial, it  seems,  dull  scholars  have  found  dif- 
ficulty with  this  proposition,  which  Euclid 
made  the  fifth  in  the  first  book  of  his  Etc- 
menta.    Here  it  is,  with  its  proof: 

In  an  isosceles  triangle,  the  angles  opposite  the 
equal  sides  are  equal. 

Hypothesis:  ABC  is  an  iso.sceles  trian^rle.  hav- 
ing AB  equal  to  AC. 

Conclusion:    Angle  B= angle  C. 

Proof.      Draw 
AD   bisecting   the 
base  BC. 
The  triangles 

ADB   and   ADC 

are  equal ; 
for    AD=AD,    by 
Identity, 
DB  =  DC,     by 
construction, 
and   AB=AC,    by  hypothesis ; 
and  it  has  been  proved  that  "two  trian^rles  are 
equal  if  the  three  sides  of  one  are  equal  respec- 
tively to  the  three  sides  of  the  other." 
Therefore  angle  B= angle  C, 
for  it  has  been  proved  that  "homologous  angles  of 
equal  triangles  are  equal.  q.e.d. 

Then  there  is  the  so-called  Pythagorean 
Theorem,  one  of  the  most  practical  and  useful 
of  all  the  propo- 
sitions of  geom- 
etry  —  *'The  \/7 

square  of  the 
hypotenuse  of  a 
right-angled  tri- 
angle is  equal  to 
the  sum  of  the  ^ 
squares  of  the  other  two  sides.*'  Simple  enough 
it  seems,  when  all  the  necessary  preliminaries 
are  proved,  but  its  demonstration,  with  that  of 
its  necessary  preliminaries,  is  one  of  the  siuest 
proofs  that  Pythagoras  was  a  brilliant  reasoner. 

Hypothesis:  BC  is  the  hypotenuse  of  the  right 
triangle  BAC. 

Conclusion:    5C2=XB2-f-XC2. 
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Proof.    Draw  AD  perpendicular  to  BC. 

Then  5n2=BCxBD 

and  XU2=BCxDO  (for  It  has  been 
proved  that  "If  In  a  right  triangle  an  altitude  is 
drawn  to  the  hypotenuse,  each  leg  of  the  triangle 
Is  a  mean  proportional  between  the  hypotenuse 
and  the  adjacent  segment"). 

Adding,  AB2  4-AU2=bC  (BD  +  DC)  or  =BC2 
(for  by  axiom,  "if  equals  be  added  to  equals,  the 
results  are  equals").     q.b.d. 

Another  theorem  which  lies  at  the  basis  of 
many  propositions  in  geometry,  and  which  is 
also  credited  to  Pythagoras,  is  the  one  which 
declares  that: 

The  sum  of  the  three  angles  of  a  triangle  is 
equal  to  two  right  angles. 

Hypothesis :    ABC  is  any  triangle. 

Conclusion:  Angle  A  +  angle  B  + angle  C= 
two  right  angles. 

Proof.  Draw 
MN  through  B 
parallel  to  AC, 
and  produce  AB 
and  CB,  forming 
angles  a,  h  and  c. 

Then  angle  A  = 
angle  a,  being 
corresponding  an- 
gles of  parallel 
lines,  which  have 
been  proven  equal ; 
and  B  =  angle  &, 
being  vertical  angles,  which  have  been  proven 
equal ; 

and  angle  C  =  angle  c,  corresponding  angles  of 
parallel  lines. 

Adding,  angle  A  4- angle  B  + angle  C= angle  o  + 
angle  b  + angle  c  (for  by  axiom  "if  equals  be 
added  to  equals  the  results  are  equal"). 

But  angle  a + angle  b-f  angle  c=two  right  an- 
gles, for  "the  sum  of  all  the  angles  that  can  be 
found  at  a  point  In  a  straight  line  and  on  the 
same  side  of  the  line,  is  equal  to  two  right  angles." 

It  is  impossible  to  list  here  all  the  theorems 
which  are  especially  interesting;  indeed,  the 
interest  is  not  fully  apparent  when  they  are 
inspected  in  this  disjointed  manner.  Only  as 
the  student  follows  logically  from  one  theorem 
to  the  next  can  he  feel  the  full  joy  that  geom- 
etry has  to  give. 

Why  Geometry  Is  Studied  in  School.  Geom- 
etry is  usually  accepted  without  question  as 
one  of  the  important  subjects  in  a  secondary 
school  course.  Few  arguments  have  to  be 
made  for  it,  so  apparent  is  its  value.  First  of 
all,  it  lies  at  the  basis  of  the  whole  science  of 
measurement.  To  be  sure,  now  that  the  theo- 
rems and  problems  have  been  fully  worked 
out,  the  results  have  been  in  a  measure  passed 
on  to  arithmetic  and  are  there  stated  as  rules, 
so  that  a  person  may  figure  out  the  amount 
of  carpet  needed  for  a  certain  floor,  the  cubic 


capacity  of  a  wheat  bin  or  of  a  hogshead,  the 
height  of  a  tree,  or  many  of  the  other  practi- 
cal problems  without  knowing  the  fundamen- 
tal principles  of  geometry  on  which  these 
problems  are  based.  However,  knowledge  of 
geometry  enables  him  to  apply  his  rules  far 
more  intelligently,  as  well  as  to  work  out  new 
applications  for  himself. 

But  geometry  has  other  values,  as  important 
if  not  so  practical.  Its  logical  plan,  the  way  it 
proceeds  from  step  to  step  without  allowing 
for  any  gap  in  the  reasoning,  develops  the 
reasoning  powers  in  a  way  impossible  to  any 
subject  which  admits  of  more  hit-or-miss 
methods.  Nor  are  all  the  theorems  and  prob- 
lems of  geometry  worked  out  and  set  down  in 
the  textbooks  for  the  student  to  memorise. 
Any  good  book  contains  a  large  number  of 
original  propositions  which  the  student  must 
work  out  for  himself,  and  nothing  proves  more 
clearly  his  mastery,  not  only  of  geometric  prin- 
ciples but  of  the  workings  of  his  own  mind, 
than  the  ability  to  work  out  a  theorem  clearly 
and  with  the  fewest  possible  statements  make 
his  demonstration  clear  to  others.  There  is  a 
joy  which  must  be  felt  to  be  appreciated  in 
detecting  a  fallacy  or  a  gap  in  the  reasoning, 
or  in  tracing  out  the  definition,  axiom  or 
proposition  which  makes  it  plain  that  some 
elusive  point  is  actually  provable. 

To  sum  up,  no  study  can  quite  take  the  place 
of  geometry  as  a  cure  for  slovenly  habits  of 
thinking,  and  until  some  such  substitute  can 
be  found  it  seems  likely  to  hold  its  place,  even 
for  those  who  have  no  practical  use  for  its 
teachings.  a.mc  c. 

Consult  Klein's  Famous  Problems  in  Elemen- 
tary Geometry;  Smith's  "History  of  Modem 
Mathematics"  in  Merriman  and  Woodward's 
Mathematics.  First  books  In  geometry  may  be 
purchased  from  any  schoolbook  publishing  house. 

Related  Svbjeets.  In  addition  to  the  topics 
referred  to  in  the  above  discussion,  there  are  in 
these  volumes  many  articles  which  are  more  or 
less  closely  connected  with  geometry.  The  reader 
Is  referred  to  the  following: 


Angle 

Plane 

Area 

Polygon 

Axiom 

Prism 

Circle 

Pyramid 

Cone 

Quadrilateral 

Cube 

Rectangle 

Curve 

Rhomboid 

Cylinder 

Rhombus 

Degree 

Sphere 

Ellipse 

Square 

Line 

Square  Measure 

Magnitude 

Trapezium 

Mensuration 

Triej\^\ft. 

I  EORGE,  tlip  name  of  (Ive  kings  nf 
England,  of  the  House  of  Hanover.  The  early 
Georges  were  iin  popular  because  they  were 
more  German  than  English,  but  the  present 
bearer  of  the  name  (George  V)  is  an  Eng- 
lishman, with  a  strong  bold  on  the  aSections 
of  his  people. 

George  I  (1660-1727)  came  to  the  English 
throne  on  the  death  of  Queen  Anne  in  1714. 
He  was  a  great-grandson  of  James  1  of  Eng- 
land, but  his  father  was  elector  of  Hanover 
and  he  had  been  bom  aod  brought  up  in  Ger- 
many. In  1S98  he  succeeded  his  father  as 
elector,  and  three  years  later  was  declared  heir 
to  the  British  crown.  No  opposition  vius  made 
to  his  accession,  but  his  utter  kck  of  sympathy 
with  England's  traditions  and  ideals,  as  well 
as  his  loose  morals,  prevented  auy  perBonal 
affection  for  him  in  Britain,  while  in  the  gov- 
eroment  he  did  not  even  pretend  to  exercise 
much  influence.  As  he  could  not  understand 
English,  he  did  not  attend  the  Cabinet  meet- 
ings, and  indeed,  he  preferred  to  spend  his 
time  among  his  old  friends  in  Hanover  rather 
than  in  his  island  kingdom.  The  chief  event 
of  his  reign  was  the  bursting  of  the  "South 
8ea  Bubble,"  and  it  was  not  the  king  but  Wal- 
pole  who  saved  England  in  that  crisis. 

George  II  (16S3-I760)  was  the  son  and  suc- 
cessor of  George  I.    He,  too,  was  bora  in  Han- 
over, and  was  thirty-one  years  old  at  the  time 
of  bis  father's  accession  to  the  English  throne. 
Thus  be  was  almost  as  German  in  his  sym- 
pathies as  was  his  father.    In  1708,  while  he 
was  electoral   prince  of   Hanover,   he   fought 
with  distinguished  gallantry  under  the  Duke 
of    Marlborough,  and  in    1727   came   to   the 
throne  as  king  of  Great  Britain  and  Ireland. 
Walpole,  Carteret  and  Pitt  were  among  the 
men  who  guided  the  nation  during  the  reign 
^  this  second  George.    To  his  credit  it  may 
■■  aaid   that   despite   his   obstinacy    he    was 
^^■tiwilliag  to  follow  his  ministers'  advice  if 
r         ^^^  be  convinced  of  its  wisdom.    Great 


cnloniiil  espan-^ion  marked  George's  reign, 
Olive  laid  the  foundations  of  a  vast  empire  in 
India,  andWolfe.by  hie  victory  on  the  Heights 
of  Abraham,  ended  French  control  in  North 
America  and  gave  Canada  to  Britain. 

(Horge  in  (1733-1820).  The  reign  of  this 
third  George  is  of  peculiar  interest  to  Amer- 
icans, for  at  its  beginning  the  thirteen  T^nglinh 
colonies  in  America  were  still  poasessions  of 
England,  discontented  at  times  but  on  the 
whole  loyal ;  while  at  its  close  they  had  become 
a  prosperous  and  independent  nation  which  had 
twice  held  its  own  against  the  mother-country 
in  war.  George  III  succeeded  his  grandfather, 
George  11,  in  1760,  and  proved  in  some  ways 
very  different  from  his  predeceaors.  He  was 
a  man  of  high  moral  character,  and  his  hoi&e 
life  with  his  wife,  Charlotte  Sophia  of  Meck- 
lenburg, was  most  happy.  George  had  no  in- 
tention of  giving  over  the  government  to  min- 
isters— he  wished  to  be  the  real  ruler,  thou^ 
not  in  the  absolute  manner  of  the  old  Stuart 
kings.  He  tried  minister  after  minister,  but 
not  until  North  was  put  in  charge  of  afiairs 
in  1770  did  he  find  one  exactly  to  his  liking. 
For  the  twelve  years  that  North  was  in  office 
the  king  practically  dictated  the  national  pol- 
icies, and  it  was  largely  his  determined  atti- 
tude toward  the  colonies  that  brought  on  the 
American  Revolution.  During  the  ministry 
of  Pitt  the  war  against  F'rance,  which  grew  out 
of  the  excesses  of  the  French  Revolution,  was 
vigorously  prosecuted. 

More  than  once  during  his  long  reign  the 
king  suffered  from  mental  derangement,  and 
in  ISll  he  became  hopelessly  insane.  The 
Prince  of  Wales  governed  as  regent,  and  on 
the  death  of  his  father  in  1820  became  king 
as  George  IV. 

George  IV  (1762-1830).  While  he  was  yet 
Prince  of  Wales  his  immoral  life,  his  unGlial 
conduct  and  his  repealed  attempts  to  divorce 
his  wife,  the  Princess  Caroline  Amelia  of 
Brunswick,    had    almost    broken    his    father^ 
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beart  and  had  lost  him  the  respect  of  the  peo- 
ple; but  through  it  all  he  bore  the  proud  title 
of  "the  first  gentleman  of  Europe"  because  of 
his  gallant  manner,  bia  cleverness  and  his  ex- 
quisite drees.  In  the  important  events  of  his 
reign,  which  included  the  Napoleonic  wars 
and  the  passing  of  the  Catholic  Emancipation 
Act,  he  had  little  part.  He  left  no  descendants, 
and  his  brother,  William  IV,  succeeded  him. 
George  V  (186&-  )  bears  the  sounding  title 
of  "George  V,  by  the  Grace  of  God  of  the 
United  Kingdom  of  Great  Britain  and  Ireland 
and  of  the  British  Dominions  beyond  the  Seas, 
King,   Defender    of    the    Faith,   Emperor  of 
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Son  o(  Albert  Edward  (Edward  VII).  Krandson 
of  Queen  Vlelorla,  and  cousin  of  Emperor  William 
of  Germany   and   (he   former  Czar   Nicholas   of 

India."  He  was  bom  June  3,  1865,  and  was 
the   second   son   of   Edward   VII,  but   on   the 

death  of  his  elder  brother  in  1802  became  heir 
prospective  to  the  throne.  Meanwhile,  he  had 
received  a  thorough  training  in  the  navy,  start- 
ing at  the  age  of  twelve  as  cadet  and  enduring 
the  same  discipline  as  his  shipmates.  In  1893 
he  became  captain,  in  1901  rear  admiral  and  in 
1903  vice  admiral,  though  after  1893  he  was  not 
,  in  active  service.  He  was  married  in  1893  to 
the  Princess  Victoria  Mary  of  Teck.  who  has 
borne  him  six  children,  the  eldest  of  whom. 
Edward,  Prince  of  Wales,  was  born  in  1894, 

After  his  father's  accession  in  1901,  George 
made  a  tour  of  the  world,  chiefly  to  acquaint 
himself  with  conditions  in  the  British  colonies, 
and  on  his  return  was  associated  with  his 
father  in  governmental  affairs.  At  Edward's 
death  in  1910  he  became  king,  the  coronAtion 
154 
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taking  place  June  22,  1911.  Unlike  his  father, 
King  George  is  of  a  quiet,  retiring  nature, 
caring  little  for  social  affairs,  and  his  people 
knew  little  of  him  at  his  accession.  His  pop- 
ularity, however,  was  immediate  and  lasting. 

Consult  Thackeray's  Four  Ocorgea:  MelvlUe-s 
The  Fimt  Oeorge  <n  Hanover  and  Enirland,* 
Lucaa'a  Oeoroe  II  and  ait  Minitlera;  Walpole's 
Msmolra  o/  Ihe  Reign  0/  George  III;  Melvllle'a 
The  FIrtt  Oentletnan  of  Europe  (referrlnB  to 
George  IV)  ;  Hudson's  Our  Sailor  King  (referring 
to  George  V). 

Belated  Subjepts.     The    following    articles    In 
these  volumes  contain  much   Inrormatlon   as  to 
the  history  of  the  period  of  the  Georges: 
Clive,  Rottert  Pitt.  William 

French  and  Indian  Revolutionary  War  tn 

Wars  America 

Great  Britain  South  Sea  Company 

Subtitle  atttoru  Walpoie.  Sir  Robert 

North,  Frederick.  Lord      Wolfe.  James 

GEORGE,  David  Luiyd  (186^  ),  a  British 
statesman  whose  aggressive  and  \irile  person 
alit>  has  made  itself  felt  in  all  the  important 
reforms  and  events  of  recent  Lngliah  history 
Could  his  character  be 
t«nce  he  would 
perhaps  be  de- 
scribed as  a  man 
with  an  intense 
and  dominnlmg 
]o\e  of  democ 
racy  and  both  his 
friends  and  his 
opponents  would 
agree  that  he  has 
a  positive  genius 
for  getting  things 
done.      Only     a 
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DAVID  DLOYD  GEORGE 

The  first  Premier  of  Britain 

:o     come     from     the     middle 

:lasseH.    He  assumed  a  great- 


have  sponsored  oi 
initiated   in   con-  * 

ail/       VI       11(9      1^1  T:UCT_CDDU,  D. 

servative  England 

the  great  movements  that  &H  identified  with 
his  name — old-age  pensions,  insurance  against 
sickness  and  noneroployment,  educational  and 
land  reforms,  etc. — or  have  attained  the  Pre- 
miership, as  did  he,  at  a  time  when  England 
was  involved  in  the  most  desperate  struggle 
□f  modem  times— the  War  of  the  Nations. 

This  small,  energetic,  intensely  earnest  man 
is  of  Welsh  descent.  He  was  bom  in  Man- 
chester, the  son  of  William  Geo:^,  a  poor 
schoolmaster  who  died  when  David  was  about 
two  yeaiB  old.  The  mother,  a  daughter  of 
David  Lloyd,  sent  the  Iwa  \»*«^'«..'>'"^«^^^^ 
was  reared  by  a^i  v^a^t-  "^^  V*.-™"^  ^''^^ 
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adopted  bis  mother's  family  name  as  a  part  of 
his  surname,  and  has  always  called  himself 
Lloyd  George.  He  prepared  himself  for  the 
profession  of  law,  and  as  early  as  1890,  when 
he  was  only  twenty-seven,  he  had  become  suf- 
ficiently well  known  to  win  a  seat  in  Parlia- 
ment. Yet  it  was  ten  years  before  he  had 
opportunity  to  prove  his  ability.  Late  in 
1899  England  began  war  with  the  Boers  in 
South  Africa,  and  throughout  the  conflict  that 
followed  Lloyd  George  opposed  the  govern- 
ment with  a  vehemence  and  an  indignation 
that  made  him  the  most  hated  man  in  the 
country.  In  fact,  in  1900,  he  was  mobbed  in 
Birmingham  while  attempting  to  make  a 
speech  in  the  town  hall.  Then,  after  the  war, 
public  opinion  changed,  and  the  people  began 
to  estimate  at  their  true  value  Lloyd  George's 
high  courage  and  uncompromising  independ- 
ence. 

In  1906  he  entered  the  Campbell-Bannerman 
Cabinet  as  President  of  the  Board  of  Trade, 
carried  on  the  work  of  that  office  with  bril- 
liant success,  and  in  1908  succeeded  Herbert 
Asquith  (which  see)  as  Chancellor  of  the  Ex- 
chequer. The  next  few  years  witnessed  mo- 
mentous changes  in  English  constitutioiial  his- 
tory. Taking  up  the  old-age  pension  bill  which 
Asquith,  then  Premier,  had  already  begun  to 
advocate,  Lloyd  George  saw  it  through  its  final 
passage,  and  then  introduced  into  Parliament 
his  famous  budget  of  1909.  This  provided  for 
radical  increases  in  the  t^es  of  the  well-to-do, 
as  additional  revenue  was  needed  to  carry  out 
the  various  social  reforms  of  the  government. 
The  rejection  of  this  budget  by  the  House  of 
Lords,  its  passage  by  a  newly-elected  Parlia- 
ment and  the  loss  of  the  veto  power  by  the 
House  of  Lords  are  matters  of  English  history 
that  will  always  be  connected  with  the  name 
of  Lloyd  George. 

In  1911  this  fiery  little  champion  of  the 
people's  rights  stirred  the  country  with  another 
great  reform — insurance  of  the  workingman 
against  accident,  sickness  and  unemployment. 
In  1913  he  began  a  campaign  to  equalize  the 
land  rights  in  England,  but  ere  the  movement 
was  fairly  launched  its  sponsor  was  interrupted 
by  a  catastrophe  that  overshadowed  all  do- 
mestic matters — the  outbreak  of  the  great  war. 
As  was  to  be  expected,  the  Chancellor  of  the 
Exchequer  became  a  commanding  figure  in 
this  new  crisis.  In  May,  1915,  when  Premier 
Asquith  formed  the  coalition  Cabinet,  Lloyd 
George  was  made  head  of  the  new  Department 
^JH^ Munitions,  and  it  is  characteristic  of  him 


that  in  this  position  he  told  the  officials  of  the 
War  Office  that  he  would  multiply  their  pro- 
gram for  manufacturing  munitions  by  eight. 
Not  only  did  he  keep  his  promise,  but  eventu- 
ally he  multiplied  it  by  sixteen,  besides  bring- 
ing a  chaotic  state  of  afifairs  to  one  of  system 
and  order.  A  year  later,  in  June,  1916,  when 
Secretary  of  War  Kitchener  was  drowned, 
Lloyd  George  succeeded  him  as  head  of  the 
War  Department,  and  at  the  end  of  that  year, 
in  December,  he  took  up  the  duties  of  the 
Premiership,  relinquished  by  Asquith.  Accord- 
ing to  a  new  arrangement,  Lloyd  George  be- 
came head  of  the  War  Council,  but  resigned 
to  Bonar  Law  the  political  leadership  of  the 
House  of  Commons.  b.m.w. 

GEORGE,  Henry  (1839-1897),  author  of  the 
economic  theory  of  the  single  tax  (which  see), 
and  one  of  the  few  Americans  who  has  made 
notable  contributions  to  economic  science. 
The  underlying  doctrine  of  the  single  tax,  that 
all  men  have  equal  right  to  the  use  of  land, 
just  as  they  have  of  air  and  sunlight,  is  not 
original  with  George,  but  he  made  the  first 
clear  statement  of  a  method  by  which  this 
right  could  be  enforced  without  increasing  the 
machinery  of  government. 

From  his  fourteenth  year  George  woriced  to 
support  himself,  and  to  the  end  of  his  life 
he  was  a  poor  man.  He  shipped  as  a  foremast 
boy  on'^a  vessel  bound  for  Australia,  hunted 
gold  inj^ritish  Columbia,  learned- the  printer's 
trade  ift  California,  and  finally  became  a  news- 
paper reporter  and  editor  in  San  Francisco. 
As  he  matured  he  began  to  meditate  on  the 
economic  conditions  he  saw  about  him,  on  the 
riches  acquired  suddenly  by  the  fortunate  own- 
ers of  gold-bearing  lands.  It  was  here  that  he 
first  realized  that  the  individual  landowner  is 
seldom,  if  ever,  responsible  for  the  increase  in 
the  value  of  his  property.  His  theories  were 
first  stated  in  a  pamphlet.  Our  Land  Policy, 
published  in  1871.  A  more  complete  state- 
ment is  found  in  his  famous  book,  ProQTeu 
and  Poverty,  published  in  1879. 

This  book  made  George  the  prophet  of  a 
new  social  and  economic  creed,  and  the  re-, 
mainder  of  his  life  was  devoted  to  lecturing 
and  writing  on  the  land  question  and  other 
economic  and  political  subjects.  While  nol 
politically  ambitious,  he  twice  accepted  an  in- 
dependent nomination  for  mayor  of  New  York 
City,  which  was  his  home  after  1883.  He  was 
defeated  the  first  time,  and  died  during  his 
second  campaign  for  this  office,  when  vidoqr 
seemed  almost  assured. 
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GEORGE,  Laxb,  a  lake  id  the  eastern  part  of 
the  state  of  New  York,  which  figured  histor- 
ically in  two  wara  and  was  in  turn  under  the 
control  of  the  French,  the  English  and  the 
colonists  during  the  early  history  of  America. 
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T^e  lake  has  a  length  of  thirty-aix  miles  and 
a.  varying  width  of  from  one  to  three  miles, 
and  fonus  part  of  the  boundary  between  War- 
ren and  Washington  counties.  It  is  one  of  the 
most  picturesque  lakes  in  the  world  and  is  a 
favorite  summer  resort.  The  head  of  the  lake 
is  at  the  town  of  LsJie  George,  formeriy  called 
Caldwell,  from  which  point  it  extends  north- 
east and  discharges  into  Lake  Champlain. 

During  the  French  and  Indian  and  Revolu- 
tionary wars,  the  vicinity  of  Lake  Geo^e  was 
a  great  battleground.  Forts  were  built  at 
Ticonderoga  by  the  French  and  at  the  head 
of  the  lake  by  the  English.  The  battle  of 
Lake  George  was  fought  on  September  8,  1765, 
between  the  French  and  the  Indians.  A  monu- 
ment was  unveiled  to  mark  the  spot  on  Sep- 
tember 8,  1903.  the  state  of  New  York  having 
purchased  the  land  now  known  as  Battle  Park 
Reservation.  Cooper,  the  novelist,  called  the 
lake  Horicon,  but  the  name  was  changed  by 
General  William  Johnson  in  August,  1755,  and 
that  of  Lake  George  was  given,  in  honor  of  the 
English  king,  George  III.  See  Ticonoebooa, 
Battles  of. 

GEORGE,  Saint,  the  patron  saint  of  Eng- 
land. The  life  of  George  is  surrounded  by 
legends  and  little  is  definitely  known  of  him. 
Most  accounts  state  that  he  was  of  Cappado- 
cian  parentage,  but  bom  in  Lydda.  He  be- 
came a  soldier  and  rose  to  high  rank  under 
Diocletian,  but  his  open  profession  of  Chris- 
tianity led  to  his  arrest,  and  after  suffering 
cruel  tortures  he  was  put  to  death  at  Nicome- 
dia,  April  23,  a.d.  303.  Saint  George  was 
highly  venerated  by  the  Crusaders,  and  in  1360 
was  proclaimed  the  patron  saint  of  England. 
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The  red  cross  of  Saint  George  on  a  «4ute 
background  was  long  worn  as  a  badge  by  Eng- 
lish soldiera  and  is  retained  in  the  Union  Jack 
(see  Flag).  The  familiar  legend  of  Saint 
George  and  the  Dragon  aroee  from  confusion 
of  the  Saint  with  Perseus,  the  pagan  hero  who 
slew  the  sea  monster  that  threatened  Androm- 
eda (See  Pesskub).  Saint  George  is  also  the 
patron  saint  of  Russia  and  Portugal.  In  many 
European  countries,  though  not  regarded  as  a 
patron  saint,  George  is  venerated  and  has  been 
made  the  tutelaiy  saint  of  many  orders. 

In  the  United  States  there  is  a  fraternal  and 
benevolent  order  styled  San*  o}  Saint  Oeorge, 
with  branches  in  most  large  cities.  The  object 
of  this  nonpolitical  association  is  to  further 
social  intercouise  and  to  assist  those  of  Eng- 
lish descent  in  America. 

GEORGE  ELIOT.    See  EuoT,  GsoooE. 

GEORGE  I  (1845-1913),  kii^  of  Grcece  from 
1863  to  1913,  was  the  second  son  of  Christian 
IX  of  Denmark,  and  a  brother  of  the  Dow- 
ager Queen  Alexandra  of  England.  In  1862 
the  Greeks  deposed  their  ruler.  King  Otto,  and 
the  following  year  the  national  Parliament 
elected  to  the  kingship  the  Danish  prince,  who 
was  then  called  William.  Having  gained  the 
consent  of  his  family  and  of  Great  Britain, 
France  and  Russia,  under  whose  protection 
the  kingdom  had  been  established.  Prince 
William  ascended  the  throne  in  1863  as  George 
I.  Four  years  laf«r  he  married  Princess  Olga, 
daughter  of  the  Russian  Grand  Duke  Con- 
stantine.  On  March  18,  IS13,  just  fifty  years 
after  he  ascended  the  throne,  King  George  was 
assassinated  by  a  lunatic,  during  the  Balkan 
War  (see  Balkan  Wars).  He  was  succeeded 
by  his  eldest  son,  Constantine,  Duke  of  Sparta. 

See  CONBTANTINB  I. 

GEORGE  JUNIOR  REPtTBLIC,  a  miniature 

republic  in  which  boys  and  girls  are  the  citisens 
and  fill  the  offices,  and  in  which  some  special 
duty  is  expected  of  every  member.  It  has 
a  constitution  modeled  on  that  of  the  United 
States,  calling  for  an  executive  department,  a 
legislature  of  two  houses  and  a  judicial  depart- 
ment. This  interesting  community  is  near 
Freeville,  N.  Y.,  and  was  organized  by  William 
R.  George  for  the.  purpose  of  giving  to  poor 
and  unfortunate  and  even  apparently  incor- 
rigible children  the  chance  to  grow  into  useful 
men  and  women.  Mr.  George  had  for  several 
years  conducted  summer  outings  for  the  chil- 
dren of  the  city  slums  and  had  become 
convinced  that  only  through  aid  in.  st'S.-trfi'SEis^ 
raent  could  they  Nit  ^^aStg  >QieM*«R&..  -^-t^s™- 


GEORGETOWN 


2452      GEORGE  WASHINGTON  UNIVERSITY 


ment  for  his  scheme  was  not  difficult  to  secure, 
and  in  1895  it  was  launched.  For  a  year  he 
was  president,  but  since  1896  all  offices  have 
been  held  by  the  boys. 

From  twelve  to  eighteen  is  the  admission 
age,  and  children  from  any  part  of  the  United 
States  may  be  enrolled  as  citizens.  All,  no 
matter  how  young,  must  work,  for  "Nothing 
without  labor"  is  the  motto,  and  all  under  the 
age  of  sixteen  must  attend  the  school  of  the 
community.  An  attempt  is  made  to  encourage 
those  who  have  a  desire  for  further  education 
to  go  on  through  high  school  and  college, 
and  some  of  its  members  have  had  successful 
and  honorable  college  careers.  For  those  for 
whom  scholastic  training  holds  no  charms, 
however,  there  is  a  choice  among  numerous 
vocations.  They  may  take  up  carpentry, 
blacksmithing,  farming,  plumbing  or  printing, 
while  for  the  girls  there  is  training  in  sewing, 
cooking,  laundry  work  and  other  branches.  In 
addition  to  the  cottages  in  which  the  citizens 
live,  the  community  has  its  schoolhouse,  its 
bank,  store,  library,  government  building,  res- 
taurants and  workshops. 

Other  junior  republics  have  been  founded 
elsewhere,  but  criticism  as  to  the  methods 
employed  has  by  no  means  been  lacking.  By 
1913  complaints  became  so  persistent  that  the 
State  Board  of  Charities  took  the  matter  in 
hand,  and  Mr.  George  gave  up  his  position  as 
overseer,  with  the  result  that  the  republic 
practically  ceased  to  exist.  A  number  of  the 
men  who  were  interested  then  got  together, 
subscribed  a  new  endowment  fund,  and  re- 
quested Mr.  George  to  assume  control.  With 
his  acceptance  of  their  request  began  a  new 
era  of  prosperity  for  the  community,    a.mc  c. 

GEORGE 'TOWN,  the  county  town  of  Kings 
County,  Prince  Edward  Island,  noted  chiefly 
for  its  lobster-packing  industry.  It  is  situated 
on  the  eastern  coast  of  the  island,  forty  miles 
east  of  Charlottetown,  by  rail,  and  forty-five 
miles  north  of  Pictou,  N.  S.,  by  steamer. 
Georgetown  is  an  ideal  summer  resort,  with 
fine  facilities  for  fishing,  bathing  and  shooting; 
it  has  a  considerable  trade  in  agricultural  prod- 
uce. The  most  prominent  buildings  are  the 
post  office  and  customhouse,  the  courthouse 
and  the  town  hall.  The  population  in  1916 
was  about  1,000. 

GEORGETOWN,    originally   Stabroek,   as   a 
Dutch  village,  is  the  capital  of  British  Guiana, 
and  is  on  the  east  shore  of  the  Demerora  River 
it  reaches  the  Caribbean  Sea,  in  latitude 
'  24".    The  population  in  1915  was  53,176. 
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The  city  is  regularly  built,  with  wide,  shady 
streets,  through  some  of  which  flow  cooling 
canals.  The  buildings,  of  wood  or  of  brick  and 
plaster,  are  airy  and  comfortable,  and  the  city 
is  characterized  by  neatness  and  sanitary  care. 
The  principal  government  building  is  of  Eliza- 
bethan form.  Georgetown  has  both  Anglican 
and  Roman  Catholic  cathedrals,  an  immense 
hospital,  a  fine  museum  rich  in  native  fauna, 
a  botanical  garden  (suburban),  and  many 
wharves  built  out  into  the  river  for  ocean  ships. 
There  are  electric  lights  and  street  cars  and  a 
good  telephone  service.  Water  for  drinking  is 
obtained  from  rainfall,  but  for  protection 
against  fire  and  for  many  other  purposes  is 
supplied  through  mains  in  the  streets. 

Georgetown  has  foundries,  and  various  fac- 
tories for  making  cigars,  rice  products,  choco- 
late, and  articles  for  local  domestic  use.  Its 
chief  connections  are  by  water,  along  the  coast 
and  up  the  rivers.  The  production  of  gold  in 
the  colony  in  1912  reached  $879^00.  The  city 
is  prosperous  and  well  governed,  but  the  prop- 
erty qualification  reduces  the  voters  to  a  ver>' 
small  part  of  the  population.  The  Portuguese 
are  very  numerous,  and  own  about  two-fifths 
of  the  real  estate. 

GEORGETOWN  XTNIVERSITY,  a  Jesuit 
educational  institution  at  Georgetown,  D.  C. 
(now  a  part  of  Washington),  was  founded  in 
1789,  and  in  1815  was  given  authority  by  Con- 
gress to  confer  degrees.  Since  1833  it  has  had 
Papal  consent  to  give  degrees  in  philosophy 
and  Catholic  theology.  The  university  main- 
tains a  college,  a  graduate  school,  a  medical 
and  dental  school,  a  law  school  and  an  astro- 
nomical observatory. 

GEORGE  WASHINGTON  UNIVERSITY,  an 
institution  of  higher  education  located  at 
Washington,  D.  C,  the  successor  of  the  Colum- 
bian College  of  the  District  of  Columbia,  which 
was  chartered  by  Congress  in  1821.  In  1873  the 
name  was  changed  to  the  Columbian  Uni- 
versity, and  in  1904,  by  act  of  Congress,  the 
school  became  the  George  Washington  Uni- 
versity. The  old  Columbia  College  was  under 
the  control  of  the  Baptist  Church,  but  when 
the  present  name  was  adopted  the  institution 
was  made  undenominational. 

The  university  embraces  the  college  of  arts 
and  sciences,  school  of  graduate  studies,  Co- 
lumbian College  (for  undergraduates,  with 
courses  leading  to  the  degrees  of  bachelor  of 
arts  and  bachelor  of  science),  college  of  &agi- 
neering  and  mechanic  arts,  teachers  college, 
the  departments  of  law,  medicine  and  d&atkHiy, 
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and  the  associate  colleges.  The  latter,  which 
have  separate  boards  of  trustees,  consist  of 
the  colleges  of  pharmacy  aod  vetcriDary  med- 
icine. The  institution  ia  maintained  largely 
by  friendly  subscription  pledges  and  by  tuition 
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in  the  heart  of  the  city  givea  the  students  ready 
access  to  the  valuable  materials  collected  by 
the  national  government  in  its  museums,  libra- 
ries, laboratories  and  archives.  About  1,350 
students  are  regularly  enrolled,  and  the  staff 


fees.    The  location  of  the  university  buildii^      of  instructors  numbers  about  180. 


Georgia,  jor'jia,  a  Koulh  Atlantic 
state  of  the  United  States,  known  popularly 
as  The  Empihb  Sr.tTE  op  the  South.  It  was 
the  largest  of  the  original  thirteen  states,  and 
is  still,  with  ita  area  of  59,265  square  miles, 
the  largest  state  east  of  the  Mississippi  River. 
To  the  north  of  Georgia  are  Tennessee  and 
North  Carolina,  lo  the  east  South  Carolina 
and  the  Atlantic  Ocean,  to  the  south  Florida 
and  to  the  west  Alabama.  The  Savannah 
River  forms  almost  the  entire  boundary  be- 
tween Georgia  and  South  Carolina,  and  the 
Chattahoochee  about  half  of  that  between 
Georgia  and  Alabama,  For  the  state  flower 
the  school  children  selected  the  Cherokee  rose, 
one  of  the  most  beautiful  of  all  roses,  which 
grows  abundantly  in  the  state.  In  August, 
1916,  the  legislature  legalized  the  choice. 

The  People.  In  size  the  nineteenth  among 
the  states  of  the  Union,  Georgia  ranks  tenth 
in  population,  and  among  the  Southern  states 
ia  second  only  to  Texas.  In  density  of  popula- 
tion, however,  it  ranks  above  Texaa,  and  is 
in  turn  surpassed  in  this  respect  by  Kentucky, 
North  and  South  Carolina,  Virginia  and  Ten- 
nessee. At  the  formation  of  the  Union,  Georgia 
had  82^00  inhabitants;  in  1910  it  had  2,609,121, 
while  its  estimated  population  in  1916  was 
2.860,209.  White  people  do  not  greatly  pre- 
dominate, for  in  1910  there  were  1,431302 
whites  and  1.176,987  negroes.  There  are  some 
counties,  especially  in  the  central  parts  of  the 
state,    where    there    are    more    negroes    than 

In  Georgia,  as  in  most  of  the  other  Southern 
States,  a  large  proportion — almost  four-fifths, 
in  fact — live  under  what  may  be  called  rural 
conditions;  that  ia,  either  on  farms  or  in  towns 
of  less  than  2,500  people.    In  this  proportion. 


liinvever.  there  i:i  a  tendency  to  shift,  the  urbun 
population  increasing  much  more  rapidly  than 
the  njrel.  Four  cities  have  a  population  of 
more  than  25.000:  Atlanta,  tlie  capital  and 
largest  city;  Savannah,  near  the  mouth  of  the 
Savannah  River,  the  chief  seaport;  Augusta 
and  Macon,  important  centers  of  the  cotton 
industry.  Other  cities  of  note  arc  Columbus, 
Athens,  Waycross,  Rome  and  Brunswick.  Some 
of  these  have  had  a  remarkable  growth  since 
the  beginning  of  the  twentieth  century,  Way- 
croes  increasing  over  150  per  cent  between  1900 
and  1910. 

This  Empire  State  ot  the  South  differs  very 
decidedly  from  the  Northern  Empire  State, 
New  York,  in  its  proportion  ot  foreign-bom 
inhabitants.  In  the  latter  this  is  very  large, 
while  in  Georgia  but  six-tenths  of  one  per  cent 
of  the  population  are  of  foreign  birth.  Thus 
far,  it  has  been  almost  entirely  unknown  soil 
to  the  immigrants. 

Education  and  Religion.  To  say  that  the 
percentage  of  illiteracy  in  Geoi^ia  is  20.7  does 
not  gi^e  a  fair  idea  of  the  progressiveness  of 
the  state,  for  it  is  the  large  proportion  of 
negroes  which  makes  it  so  high.  In  comparing 
statistics  it  must  be  remembered  that  there  are 
more  colored  people  in  Georgia  than  in  any 
other  one  state.  Among  the  whites,  only  seven 
people  out  of  one  hundred  are  unable  to  read 
and  write.  As  in  the  other  Southern  statea, 
the  educational  problem  is  difficult  of  solution, 
not  only  because  of  the  negroes,  but  because 
the  rural  population  is  so  large.  There  is  no 
COmpulsoTy  education  law  in  the  state,  but 
every  possible  effort  is  made  to  convince  the 
people  of  the  value  of  schooling.  The  public 
school  system,  '(it\t\\  SauiMiRa  -vrsanj:^ ,  wr^ 
ondary    and    cc»\\e«w.l»    wJ&wiia, 
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better  every  year.  In  the  larger  cities  and 
towns  there  are  graded  and  high  schoola  for 
both  white  and  colored  children,  and  the  total 
enrollment  of  colored  pupils  is  about  two-thirds 
that  of  the  white. 

The  University  of  Georgia  (which  see),  which 
admits  only  men,  is  a  part  of  the  public  school 
system.  Among  other  institutions  of  higher 
learning  are  the  South  Georgia  State  Normal 
College  at  Valdosta,  the  State  Normal  School 
at  Athens,  the  Georgia  School  of  Technology  at 
Atlanta,  Andrew  Female  College  at  Cuthbert, 
and  many  other  schools  of  academic  or  college 

Religion.  Among  religious  sects,  the  Baptists 
are  by  far  the  strongest,  having  more  members 


rivers  and  the  leading  cKles,  and  shows  (he  loca' 
llona  of  mineral  wealth. 

than  all  the  other  churches  combined.  Next  in 
order  arc  the  Methodists,  of  whose  300,000 
members  about  one- third  are  colored.  The 
founder  of  Methodism,  John  Wesley,  visited 
the  colony  with  his  brother  Charles  in  1736. 
and  George  Whitefield,  one  of  the  most  power- 
ful preachers  of  that  denomination,  founded 
orphanage  near  Savannah  in  1738,  but  it 
lid  be  incorrect  to  trace  the  strength  of 
lodism    in   the  state   to   these   early    in- 
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Surface  Features.  The  different  topcq^nph- 
ical  regions  of  Georgia  are  well  marked,  though 
in  general  it  may  be  said  that  there  is  a  grad- 
ual slope  from  the  northern  part  toward  the 
coastal  plain  in  the  southeast.  Id  the  north 
a  triangular  section  nith  an  area  of  about 
S.OOO  square  miles  is  crossed  from  northeast 
to  Bouthweet  by  the  Blue  Ridge  Mountains. 
These  are  not  towering  peaks,  the  greatest 
elevations  not  reaching  6,000  feet,  but  their 
abrupt  valleys,  steep  cliffs  and  domelike  sum- 
mits make  up  a  scenic  region  of  surpassing 
beauty.  In  the  extreme  northwestern  comer, 
in  that  portion  of  the  Cumberland  Plateau 
which  projects  into  the  state  from  Tennessee, 
is  located  Chiekamauga  National  Military 
Park,  a  memorial  of  the  great  battle  fought 
on  September  19  and  20,  1863.  The  area  of 
the  park  itself  is  fifteen  square  miles  and  the 
roads  for  miles  on  each  side  of  it  have  been 
beautified  and  made  a  part  of  the  park  system. 
Monuments  and  tablets  at  various  points  make 
clear  the  maneuvers  of  the  battle,  and  at  places 
the  forest-growth  which  covers  the  park  has 
been  cleared  away,  that  the  movements  may 
be  traced. 

On  the  south  the  Blue  Ridge  district  grad- 
ually gives  way  to  the  Piedmont  Region 
(which  see),  a  section  of  rolling  country  di- 
versified with  broad  bills  and  narrow  valleys. 
The  northern  edge  of  this  region  is  about  1,500 
feet  in  altitude,  but  at  the  fail  line,  where  the 
land  drops  to  the  coastal  plain,  it  is  only  about 
300  feet.  The  direction  of  this  fall  line  may 
be  interestingly  traced  on  the  map,  for  its 
course  across  the  state  is  marked  by  a  line 
joining  the  cities  of  Columbus,  Macon,  Mil- 
ledgeville  and  Augusta,  "nieee  cities  do  not 
just  happen  to  be  at  the  fall  line — they  were 
located  there  that  they  might  take  advantage 
of  the  excellent  water  power  which  the  drop 
in  the  rivers  furnishes  (sec  Fau,  Line). 

Stretching  away  to  the  southeast  is  the 
coastal  plain,  with  an  area  more  than  half 
that  of  the  entire  state.  For  the  most  part 
this  is  low  and  level,  but  here  and  there  occur 
ridges  and  valleys  which  seem  like  miniature 
mountain  ranges.  In  the  southeastern  comer, 
extending  into  Florida,  is  the  Okefinokee 
Swamp,  one  of  the  largest  swamps  in  the 
United  States.  Low  marshy  tracts,  where 
moccasin  snakes  and  alligators  abound,  an 
interspersed  in  this  great  swamp  i«gion  with 
islands  overgrown  with  trees  and  dense  under- 
brush. It  has  never  been  fully  exiiloRd,  for 
its  beauties. 
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Rivers.     Georgia  has  540  square   miles   of 

water  surface,  and  is  one  of  the  best  watered 

of  the  states.    The  rivers  of  the  northwestern 

valley  region  and  those  which  are  confined  to 

the  coastal  plain  are  for  the  most  part  rather 

sluggish,  but  most  of  the  great  rivers  might 

join  the  Chattahoochee  in  its  wonderful  Song, 

as  written  by  Sidney  Lanier,  the  Georgia  poet: 

I  hurry  amain  to  reach  the  plain. 
Run  the  rapid  and  leap  the  fall, 
Split  at  the  rock  and  together  again. 
Accept  my  bed,  or  narrow  or  wide. 
And  flee  from  folly  on  every  side 
With  a  lover's  pain  to  attain  the  plain ; 

for  they  rise  in  the  mountains,  cross  the  Pied- 
mont Region,  and  finally  find  their  way  to  the 
plain,  where  they  are  large  enough  to  carry 
down  to  the  Atlantic  or  the  Gulf  of  Mexico 
the  traffic  of  the  territory  through  which  they 
flow.  The  extreme  northernmost  portion  of 
the  state  is  drained  into  the  Tennessee,  and 
thence  by  a  roundabout  course  through  the 
Mississippi  into  the  Gulf  of  Mexico,  but  most 
of  the  drainage  of  the  state  finds  its  way 
directly  to  the  Atlantic  or  the  Gulf.  The  large 
rivers  are,  from  east  to  west,  the  Savannah; 
the  Altamaha,  formed  by  the  junction  of  the 
Oconee  and  the  Ocmulgee;  the  Flint  and  the 
Chattahoochee.  The  first  two  empty  into  the 
Atlantic,  the  Flint  joins  the  Chattahoochee  just 
at  the  boundary  line  of  Florida,  and  the  last- 
named  river,  through  this  latter  part  of  its 
course  called  the  Apalachicola,  finds  its  way  to 
the  Gulf. 

Manufactures.  The  manufactures  of  the 
state  are  best  considered  in  connection  with 
its  rivers,  for  it  is  the  rivers  which  have  in 
large  part  made  them  possible.  Excellent  water 
transportation,  and  a  possible  water  power  of 
at  least  500,000  horse  power,  have  combined 
to  make  this  the  foremost  industrial  state  of 
the  South.  Especially  since  1890  have  manu- 
facturing enterprises  increased.  In  1899,  the 
total  manufactured  products  amounted  to 
$94,532,000,  while  in  1909  these  had  increased 
to  $202363.000  and  in  1914  to  $253,320,000.  In 
this  last  year  almost  120,000  persons  were  em- 
ployed in  the  various  establishments  within  the 
state. 

It  would  almost  be  possible,  by  a  study  of 
the  other  industries  of  Georgia,  to  assume  what 
the  chief  manufacturing  enterprises  must  be. 
The  state  is  a  great  cotton  producer,  and  cot- 
ton goods  rank  far  ahead  of  any  other  manu- 
factured product.  Sixty-seven  per  cent  of  the 
surface  of  the  state  ia  under  forests,  and  lum- 
ber and  timber  products  rank  second.    Other 


manufactured  products  of  importance  are  fer- 
tilizers, cottonseed  oil  and  turpentine  and  rosin. 
These  all  depend  either  on  the  growth  of  cot- 
ton within  the  state,  or  on  its  wooded  char- 
acter. 

Mining.  Georgia  is  particularly  fortunate  in 
having  such  abundant  water  power  in  certain 
sections,  as  its  supply  of  coal  is  not  extensive, 
and  only  a  few  hundred  thousand  tons  are 
mined  each  year.  Indeed,  the  mineral  wealth 
of  the  state  is  not  great.  Iron,  the  only  metal 
of  any  considerable  importance,  is  even  less 
valuable  than  coal.  A  little  gold  is  found, 
seldom  as  much  as  $20,000  worth  in  a  year. 
By  far  the  chief  mineral  products  are  clay, 
excellent  in  quality  and  suitable  for  brick  and 
tile,  and  building  stones  of  various  kinds. 
Especially  important  is  the  marble,  that  found 
in  the  northwestern  part  of  the  state  being 
the  purest  and  whitest  produced  in  the  United 
States. 

Its  Agriculture.  The  chief  industry  of  the 
state  is  agriculture,  which  in  the  present  cen- 
tury has  advanced  even  more  rapidly  than 
manufacturing.  Georgia's  crops  in  1899  were 
worth  only  $86,000,000,  but  by  1915  they  had 
risen  in  value  to  more  than  a  quarter  of  a 
billion  dollars  yearly.  Because  the  climate 
shows  a  decided  variation,  a  wide  range  of 
crops  can  be  produced.  The  soils,  too,  most  of 
which  are  very  fertile,  are  various.  On  the 
coastal  plain  where  the  climate  is  mild  and 
delightful,  and  the  growing  season  nearly  nine 
months,  cotton  is  raised  in  vast  quantities — 
the  sea-island,  or  long-fiber,  variety  on  the 
islands  along  the  coast  and  the  upland  variety 
farther  inland.  Until  recently  cotton  formed 
over  two-thirds  of  the  total  crops  of  the  state, 
and  Georgia  is  second  only  to  Texas  in  its  pro- 
duction, with  a  yield  usually  nearly  a  million 
bales  ahead  of  any  other  state.  But  a  state 
dependent  upon  a  single  crop  for  its  income 
passes  through  alternate  periods  of  prosperity 
and  poverty,  and  Georgia  farmers  have  been 
quick  to  see  this.  Increasing  acreage  has  been 
given  to  com,  which  now  yields  the  state  about 
$50,000,000  a  year,  sometimes  more  than  half 
as  much  as  cotton.  Oats,  too,  have  advanced 
in  value  from  $4,000,000  in  1909  to  about  $12,- 
000,000,  while  wheat  brings  about  $4,000,000 
instead  of  less  than  $1,000,000.  Of  the  other 
field  crops  hay,  sweet  potatoes,  peanuts  and 
sugar  cane  are  important;  the  Istst  two  grow 
almost  entirely  in  the  southwestern  part  of  the 
state.  Georgia  and  ^^x\5ft.  C*^x^S^«a^  Nrs^Ss.  "^sns^ 
other  states  ia.  ^t^^'^X.  ^^\sw\»^  ^x^3^J^^s^^Ksci.- 
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Georgia  peaches  are  known  ever>'where,  and 
the  state  often  stands  second  to  California  in 
the  number  of  bushels  picked.  In  the  present 
century  the  annual  yield  has  increased  from 
about  a  quarter  of  a  million  to  over  five  mil- 
lion bushels.  Other  fruits  are  of  less  impor- 
tance, though  one  of  them,  the  pomegranate, 
grows  in  very  few  states.  Pecans  flourish  both 
on  the  coast  and  in  the  inland  counties. 

In  the  mountainous  portion  of  the  state  there 
is  an  abundance  of  pasturage  for  sheep  and 
cattle,  and  hogs  arc  numerous  in  the  wooded 
districts. 

In  all,  nearly  three-fourths  of  the  land  of 
Georgia  is  called  farm  land,  but  less  than  one- 
third  of  this  is  actually  cultivated,  much  of 
it  being  in  forests.  Many  of  the  smaller  farms 
are  operated  by  negroes,  either  owners  or  ten- 
ants, and  there  has  been  a  really  remarkable 
ilopment  along  agricultural  lines  of  the 
people  of  the  state  in  recent  years. 

has    been    made    above    to    the 

Forests  of  Georgia.    These  are  to  be 

very  part  of  the  state,  but   their 


composition  differs  in  different  localities.  The 
Song  of  the  Chattahoochee,  quoted  here,  de- 
scribes accurately  the  northern  forests: 

The  hickory  told  me  manifold 
Fair  tales  of  shade :  the  poplar  tall 
Wrought  me  her  shadowy  self  to  hold ; 
The  chestnut,  the  oak,  the  walnut,  the  pine, 
Overleanlng  with  flickering  meaning  and  sign. 
Said  "Pass  not.  so  cold,  these  manifold 
Deep  shades  of  the  hills  of  Habersham, 
These  glades  in  the  valleys  of  Hall. 

In  the  southern  part,  on  the  other  hand,  the 
forests  are  chiefly  of  the  famous  Georgia  pine, 
the  most  important  tree  of  the  state. 

Transportation  and  Trade.  Georgia  has,  as 
stated  above,  a  large  number  of  navigable 
rivers,  but  that  it  is  not  dependent  upon  these 
is  proved  by  the  fact  that  its  greatest  city, 
Atlanta,  the  '*Gate  City  of  the  South,"  is  not 
on  or  near  a  waterway.  Indeed,  the  rivers  are 
being  less  and  less  used  for  transportation 
as  the  railroad  mileage  increases.  There  are 
at  present  in  the  state  over  7,300  milea  of 
excellent  railway,  the  Central  of  GSeoiigia,  the 
Southern  Railway,  the  Seaboard  Air  Line  and 
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the  Atlantic  Coast  Line  havii^  the  grentest 
mileage.  Atlanta,  Savannah,  Augusta,  Macon, 
Columbus,  Athens  and  Waycroea  have  become 
important  railroad  centers,  and  Savannah  is 
also  one  of  the  chief  Beaporta  of  the  South. 
In  the  harbor  of  the  city  the  United  States 
government  has  excavated  a  channel  twenty- 
six  tect  ilcep. 

The  commerce  of  Georgia  with  the  other 
states  is  large,  chiefly  owing  to  its  production 
of  cotton  and  marble ;  for,  while  the  manufac- 
ture of  cotton  products  is  ever  increasing,  by 
no  means  all  the  raw  material  is  used  in  the 
stale.  Cotton  goods,  too,  are  exported,  as  well 
as  lumber  and  other  forest  products,  while  the 
imports  consist  of  those  manufactured  articles 
and  food  products  not  raised  with  profit. 

Goverament.  Georgia  is  governed  under  a 
constitution  which  dat«a  from  1S77.  Since 
that  time  no  exceedingly  important  amend- 
ments have  been  made,  but  the  legislature  of 
1907  passed  several  statutes  which  are  of  the 
utmost  importance.  One  of  these,  which  went 
into  effect  on  January  I,  1908,  in  spite  of  vio- 
lent opposition,  provided  for  statewide  prohibi- 
tion; the  other  concerned  ilaelf  with  suffrage. 
By  the  terms  of  the  latter  law,  which  had  as 
its  object  the  elimination  of  the  negro  vote, 
no  one  has  the  right  of  suffrage  unless  he  can 
read  intelligently  or  write  accurately  from  dic- 
tation a  paragraph  from  the  Federal  or  the 
state  constitution.  That  this  may  not  deprive 
ilhterate  white  citiEcns  of  the  vote,  there  are 
other  provisions,  which  allow  certain  property 
or  patriotic  qualifications  to  take  the  place  of 
the  educational  one. 

The  executive  department  of  the  govern- 
ment is  in  the  hands  of  a  governor,  secretary  of 
state,  comptroller,  treasurer,  attorney-general, 
commissioner  of  agriculture,  state  superin- 
tendent of  schools,  state  geologist  and  state 
librarian,  all  of  whom  ore  elected  for  two 
years.  After  he  has  served  two  terms  con- 
secutively, the  governor  may  not  be  reelected 
for  four  years. 

The  legislative  department  consists  of  a 
bouse  of  representatives  and  a  senate,  tbe  lat- 
ter body  having  forty-four  members  and  the 
former  not  more  than  181.  Members  of  each 
house  are  elected  for  two  years  and  the  legis- 
isture  holds  annual  sessions  of  not  more  than 
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il  power  is  vested  in  a  supreme 

'Consisting  of  a  chief  justice  and  Ave  asso- 

I,  chosen  for  six  years  by  popular  vote; 

of  appeals  composed  of  three  members. 
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also  elected  by  the  people  for  a  term  of  six 
years;  and  superior  courts,  which  are  held  in 
each  judicial  district.  There  are  also  courts 
of  ordinary,  justices  of  the  peace,  and  solicitors- 
general  for  each  judicial  district. 

History.  Georgia,  which  was  named  for 
George  II  of  England,  was  the  most  southerly 
of  the  thirteen  original  colonies.  Its  territor?' 
was  explored  in  1540  by  De  Soto,  and  in  15^ 
Ribault  sailed  along  ita  shores.  The  Spaniards. 
seeking  everywhere  for  gold,  sank  their  mine^ 
in  its  mountains,  and  though  they  found  no 
gold  they  discovered  traces  of  other  nietaLi 
sufficient  to  lead  them  to  oppose  the  efforts 
of  the  English  to  seise  the  land,  for  Georgia 
was  a  part  of  the  original  Carolina  grant. 

Colonial  Period.  In  1732  the  British  govern- 
ment ceded  the  territory  to  a  company  or- 
ganized to  "establish  the  colony  of  Georgia  in 
America,"  and  very  early  in  the  next  year 
James  Oglethorpe  landed  with  his  first  colo- 
nists. His  object  was  to  found  a  settlement 
where  poor  debtors  from  England  and  Protes- 
tants who  had  been  drii'cn  by  persecution  from 
Europe  might  find  a  refuge.  Savannah  was 
established  in  1733,  but  even  under  its  liberal 
government  the  colony  was  not  exceedingly 
prosperous.  The  Spaniards  of  the  neighboring 
territories  never  ceased  their  aggressions,  and 
in  1740  the  Georgian  colonists  were  involved 
in  actual  war  with  them,  proving  themeelvee, 
though  unsuccessful,  brave  and  skilful  fighters. 

Oglethorpe  returned  to  England  in  1743.  and 
affairs  in  the  colony  became  worse  and  worse. 
Slavery  and  rum,  which  by  the  original  rules 
of  the  colony  were  forbidden,  were  introduced 
in  1749.  Three  years  later  the  colony  gave  up 
its  charter,  and  was  organized  as  a  royal 
province  under  the  control  of  the  British  Par- 
liament, If  left  to  itself,  Georgia  would  have 
continued  quietly  under  this  rule,  for  there 
was  little  cause  for  complaint  given;  but  the 
spirit  of  the  other  colonies  affected  it  uiso. 
and  it  sent  delegates  to  the  Continental  Con- 
gress, During  the  War  of  the  Revolution  that 
followed,  Georgia  bore  its  part,  and  as  a  result 
suffered  at  the  hands  of  the  British. 

Early  Years  of  Statehood.  In  1778  Georgia 
ratified  the  Articles  of  Confederation,  and  ten 
years  later  was  among  the  first  to  ratify  the 
Federal  Constitution.  The  most  presigng  ques- 
tions in  these  early  years  of  statehood  con- 
cerned the  Creek  and  Cherokee  Indians,  who 
during  moat  of  the  history  of  tbe  colony  had 
been  distinctly  unfriendly.  Control  of  the  In- 
dian lands  was  eageriy  sought,  and  in  1802  the 
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(An  Outline  snltable  (or  Georgia  will  be  fonnd  with  the  article  **Stmte/'y 

How  is  one  of  the  great  conflicts  of  the  War  of  Secession  commemorated  in  this 
state? 

Why  does  the  fact  that  there  are  many  streams  with  a  rapid  fall  mean  more  to 
Georgia  than  it  would  to  Pennsylvania? 

Discuss  briefly  the  dependence  of  Georgia's  manufacturing  industries  upon  its 
natural  resources. 

Who  was  chiefly  responsible  for  the  strong  Union  sentiment  that  existed  in  the 
state  at  the  outbreak  of  the  War  of  Secession? 

What  notable  religious  teachers  visited  the  colony  in  its  early  days? 

If  Georgia's  chief  crop  were  destroyed,  who  besides  the  planters  would  suffer? 
Would  it  make  much  difference  outside  of  the  state? 

Give  and  account  for  a  popular  name  that  is  applied  to  the  state  and  one  that 
is  applied  to  its  capital. 

What  were  the  chief  Indian  tribes  of  the  territory?  What  was  the  cause  of  the 
friction  between  them  and  the  white  inhabitants? 

What  makes  the  educational  problem  a  difficult  one  in  this  state?  What  attempts 
are  being  made  to  solve  it? 

How  large  a  percentage  of  the  population  is  employed  in  the  industrial  establish- 
ments of  the  state? 

If' you  should  suddenly  open  your  eyes  in  a  Georgia  forest,  how  would  you  know 
whether  you  were  in  the  northern  or  the  southern  part  of  the  state? 

What  brought  about  a  change  for  the  worse  in  the  condition  of  the  colony  about 
1749? 

What  state  of  the  North  bears  a  popular  name  much  like  that  of  Georgia?  How 
do  the  two  states  differ  as  to  the  character  of  their  population? 

What  great  river  of  the  state  receives  a  new  name  as  soon  as  it  crosses  the 
boundary? 

How  large  a  part  of  the  so-called  farm  land  is  actually  under  cultivation?  Is  the 
remainder  mere  waste  land? 

Who  founded  the  colony  of  Georgia?  How  did  it  rank  among  the  original  col- 
onies as  to  age?    For  whom  was  it  named? 

How  many  cities  have  more  than  25,000  people?  Is  the  tendency  of  the  inhab- 
itants towards  the  farm  or  towards  the  city? 

What  fruit  raised  in  Georgia  is  famous  throughout  the  country? 

Who  was  the  first  white  man  to  explore  the  territory'?  What  was  the  aim  of  the 
Spaniards  in  establishing  settlements? 

How  many  states  are  larger  than  Georgia?  How  many  of  these  are  east  of  t!ie 
Mississippi?    How  many  Southern  states  have  a  greater  population? 

Why  has  the  tendency  been  of  late  towards  diversified  farming  rather  than 
towards  an  increase  in  cotton  production? 

What  sort  of  a  region  is  Okefinokee  Swamp?  Why  has  it  never  been  fully 
explored? 

What  were  the  most  important  legislative  enactments  of  the  early  twentieth 
century? 

What  is  the  state  flower? 

How  many  states  raise  more  cotton? 
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state  gave  up  to  the  Federal  government  all 
its  territory  west  of  the  Chattahoochee  in  re- 
turn for  the  promise  that  the  title  of  the  land 
should  be  gradually  taken  away  from  the  In- 
dians and  vested  in  the  state.  This  did  not 
settle  the  matter,  however,  and  at  intervals 
open  warfare  broke  out,  while  conflicts  between 
the  state  and  Federal  governments  were  fre- 
quent. But  in  1832  the  Creeks  were  driven  out, 
and  six  years  later  the  last  of  the  Cherokees 
removed  from  the  territory. 

War  and  Reconstruction.  Though  Georgia 
was  industrially  as  dependent  upon  slave  labor 
as  were  the  other  Southern  states,  and  though 
it  held  most  firmly  to  the  conviction  that  the 
Federal  government  had  no  right  to  prohibit 
slavery  in  a  territory  or  to  refuse  admission  to 
a  slave  state,  there  existed  a  strong  senti- 
ment in  favor  of  the  Union.  The  leader  in  this 
was  Alexander  H.  Stephens,  one  of  the  strong- 
est and  most  capable  men  that  the  South  de- 
veloped during  the  war  period.  Despite  his 
efforts,  however,  the  election  of  Lincoln  was 
followed  by  the  calling  of  a  convention,  which 
on  January  19,  1861,  passed  an  ordinance  of 
secession,  208  delegates  voting  for  it  and 
eighty-nine  against  it. 

During  the  war  Georgia  was  the  scene  of 
important  military  operations  (see  War  of 
Secession),  including  Sherman's  march  ^'from 
Atlanta  to  the  sea,"  and  few,  if  any,  of  the 
states  suffered  more.  Four-fifths  of  the  public 
property,  it  was  estimated,  was  destroyed  dur- 
ing the  raids  of  the  Northern  forces,  and  the 
commercial  depression  that  followed  was  very 
serious.  Nor  did  the  reconstruction  policy 
inaugurated  by  President  Johnson  better  mat- 
ters. Carpetbaggers  (which  see)  gained  con- 
trol of  the  government,  and  the  wealth  of  the 
state  was  wasted  in  reckless  speculation  and 
in  frauds.  Within  three  years  the  public  debt 
was  increased  from  $5,000,000  to  $16,000,000, 
and  the  accusations  of  embezzlement  against 
men  in  high  government  positions  were  not 
in  all  cases  unfounded.  The  ordinance  of 
secession  was  repealed  and  a  new  constitution 
adopted,  but  Congress,  as  was  natural  under 
the  circumstances,  objected  to  the  attitude  of 
the  state  toward  the  negroes,  and  set  up  mili- 
tary rule;  and  not  until  the  beginning  of  1871 
was  the  state  finally  readmitted. 

Recent  Development.  The  history  of  the 
state  since  the  Reconstruction  period  has  been 
largely  one  of  progress  and  development  of 
the  abundant  resources.  Two  expositions,  one 
in  1881  and  one  in  1898,  were  held  at  Atlanta, 


and  both  gave  evidence  of  the  prosperity  of 
the  state  and  of  the  large  part  w^hich  cotton 
was  likely  to  play  in  its  further  development. 
The  growth  in  manufactures,  considerable  as 
it  is,  has  but  begun,  and  the  industrial  future 
of  the  state  appears  most  promising. 

Politically,  Georgia  has  been  since  1871  al- 
most uniformly  Democratic,  though  between 
1890  and  1898  the  Populists  gained  a  strong 
influence.  In  1907  Hoke  Smith,  who  had  been 
Secretary  of  the  Interior  in  President  Cleve- 
land's Cabinet,  became  governor,  and  it  was 
he  who  signed  the  prohibition  bill  which  went 
into  force  the  next  year.  He  also  actively 
supported  a  far  more  popular  legislative  act — 
that  which  /took  the  vote  from  the  negroes 
(see  Government,  above).  a.mcc. 

Other  Items  of  Interest.  The  prohibition 
law  forbids  the  sale  within  the  state  of  periodi- 
cals carrying  liquor  advertisements,  and  more 
than  one  newsdealer  has  paid  a  substantiid 
fine  for  violation  of  the  provisions. 

In  1916  there  was  reopened  near  Atlanta  the 
university  named  for  the  founder  of  the  col- 
ony, Oglethorpe.  This  was  originally  estab- 
lished in  1835,  but  was  forced  to  close  its  doors 
during  the  War  of  Secession,  and  had  never 
before  attempted  to  reorganize. 

Recently  the  state  has  been  devoting  much 
attention  to  improving  its  unprogressive  moun- 
tain sections,  with  a  view  to  stamping  out 
illiteracy.  Better  rural  schools,  night  classes 
for  adults,  and  extensive  new  highways  form 
a  part  of  the  scheme. 

The  state  owns  the  Western  &  Atlantic  Rail- 
road, which  it  built  before  the  War  of  Seces- 
sion. It  is  leased  to  the  Nashville,  Chatta- 
nooga <&  Saint  Louis  Railway  until  1919. 

Georgia  was  the  latest  founded  of  the  thir- 
teen original  colonies. 

Scientists  recognize  in  the  United  States  nine 
climate  belts,  and  Georgia  has  examples  of  all 
but  one  of  these.  The  lowest,  which  has  an 
average  yearly  temperature  of  less  than  40*. 
is  to  be  found  only  on  the  mountain  tops. 

G^gia  was  the  home  of  Eli  Whitney  at 
the  time  of  his  invention  of  the  cotton  gin. 

Consult  Harris's  Stories  of  Georgia;  Derry's 
Story  of  Georgia;  Brooks's  History  of  Georgia. 

Related  Snbjeets.  The  following  articles  in 
these  volumes  will  help  the  reader  to  gain  a  more 
detailed  knowledge  of  the  state  of  Georgia: 

CITIES  AND  TOWNS 

Albany  Atlanta 

Amerlcus  Augusta 

Andersonville  Brunswick 

Athens  Columbus 


OeorBla,  University  of 


Chattahoochee 


Snvannah 


Appalachian  Mountains    Piedmont  Region 
Blue  Ridge  Stone  Mountain 

GEORGIA,  a  region  celebrated  for  the  beauty 
of  its  women  and  the  strength  of  its  men, 
containing  the  Russian  provinces  of  Armenia, 
Caucasus  and  part  of  Asia  Minor,  lying  be- 
tween the  Black  and  Caspian  seas.  This  terri- 
tory was  surrendered  to  Russia  by  its  king, 
George  XIII,  in  1798.  The  first  authentic  his- 
tory of  Georgia  traces  back  to  AlexaDder 
the  Great.  At  the  close  of  the  second  century 
the  crown  was  gi\'cn  to  the  king  of  Armenia. 
The  Arab  invasiona  began  a  century  later,  and 
for  two  hundred  years  the  inhabitants  of 
Geoi^ia  were  compelled  to  accept  the  Moham- 
medan religioD  at  the  point  of  the  aword.  Po- 
litical relations  between  Russia  and  Georgia 
began  in  1492  when  the  king  sought  protection 
of  Ivan  III  of  Russia  during  a  war  between 
the  Persians  and  Turks.  Early  in  the  eight- 
eenth century  assistatice  was  asked  of  Peter 
the  Great,  and  in  1829,  Guria,  the  last  state 
of  Georgia,  submitted  to  Russia.  Wine,  cot- 
ton and  fruit  are  produced  in  this  region. 

GEOKGIA,  University  of.  the  oldest  state 
univereity  in  the  United  States,  located  at 
Athens,  Ga.  It  was  chartered  in  17SS,  but  was 
not  formally  opened  until  180).  According  to 
the  provisions  of  its  charter,  the  primary  and 
secondary  schools  of  the  state  have  an  official 
connection  with  the  university;  it  is  also  at 
the  head  of  the  public  school  system. 

The  institution  includes  the  following  col- 
leges and  departments:  at  Athens,  Franklin 
College  of  Liberal  Arts,  the  state  agricultural 
college,  the  graduate  school,  the  law  depart- 
ment and  the  stat«  normal  school;  also,  the 
North  Georgia  agricultural  college,  at  Dahlo- 
nega;  the  medical  college,  at  Augusta;  the 
school  of  technology,  at  Atlanta;  the  normal 
and  industrial  school  for  girls,  at  Milledgeville; 
the  South  Georgia  state  normal  college,  at 
Valdosta;  and  the  Industrial  College  for  Col- 
ored Youths,  at  Savannah. 

The  total  enrollment  of  students  in  all  de- 
partments is  about  650,  and  there  are  about 
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seventy  members  on  the  t&culty.  The  uni- 
versity library  contains  45,000  volumes.  Ex- 
cept in  the  professional  schools,  tuition  is  free 
to  residents  of  the  state. 

GEOHGIAH,  jor'jian,  BAY,  formerly  called 
Lakb  Manitoiiun,  an  arm  of  Lake  Huron. 
lying  wholly  in  the  province  of  Ontario.  It 
extends  eastward  from  Lake  Huron,  from 
which  it  is  almost  completely  shut  off  by 
Manitoulin  and  other  islands  and  by  the 
Bruce  Peninsula.  Between  Manitoulin  Island 
and  the  mainland  on  the  north  is  the  North 
Channel,  a  picturesque  little  strait,  with  rooky 
bluffs  along  the  shore.  The  eastern  shores  of 
the  bay  are  low  and  rocky,  but  oa  the  north 
they  are  high  and  bold,  like  the  north  shore 
of  Lake  Superior.  The  most  striking  feature  of 
the  bay  is  the  vast  number  of  small  islands, 
said  to  exceed  20.000,  which  dot  its  waters. 
The  attractiveness  of  these  islands  for  summer 
homes  and  hotels  is  drawing  a  rapidly  increas- 
ing number  of  temporary  residents,  with  the 
result  that  Georgian  Bay  is  perhaps  beat  known 

Georgian  Bay  is  about  120  miles  loi^  and 
fifty  miles  wide,  and  in  many  places  exceeds 
300  feet  in  depth.  Numerous  rivers  empty 
into  it.  chief  among  them  being  the  French, 
from  Lake  Nipissing;  the  Muskoka,  from  the 
chain  of  lakes  of  that  name,  and  the  Severn, 
from  Lake  Simcoe.  The  Trent  Canal,  though 
now  only  of  local  use,  will  provide  a  through 
water  route  from  Georgian  Bay  to  the  Bay  of 
Quinte  on  Lake  Ontario,  and  the  Georgian  Bay 
Ship  Canal  will  provide  a  through  route  to 
Montreal. 

Georgian  Bay  Ship  Canal.  A  ship  canal  to 
connect  Montreal  directly  with  Lake  Huron 
has  long  been  under  consideration.    In  1904  a 


GEORGIAN  BAT  SHIP  CANAL 
Showing,  also.  Its  rail  and  water  connections,  It 
proposed  plana  are  followed.  , 

board  of  ei^ineers  was  appointed  by  authority 
of  the  Dominion  Parliament  to  investigate, 
from  an  engineering  point  of  view,  the  practi- 
cability   of    the    proposed    waterway.      The 
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)  report,  issued  in  1909,  established  the 
ility  of  the  cana]  and  submitted  details 
waterway  440  miles  long,  with  a  mini- 
channel  of  twenty-two  feet.    The  canal 
d  begin  at  the  mouth  of  the  French  Biver, 
le  northeast  comer  of  Georgian  Bay,  follow 
river  to  L,ake  Nipissing,  then  pass  through 
lumber  of  email  lakes  to  the  Ottawa  River 
d    down    the    Ottawa    valley    to    Montreal, 
lere  would  be  twenty-eight  miles  of  canal 
icavation,  eixty-eix  miles  of  channel  dredging, 
nd  346  miles  of  lake  and  river.    The  plans 
■hH    for   twenty -seven    locks    of   a    minimum 
length  of  650  feet,  with  a  clear  width  of  sixty- 
five  feet  and  a  depth   of  twenty-two.     The 
total    fall    from    the    summit,    east    of   I..ake 
Nipiesing,  to  the  Saint  Lawrence  at  Montreal 
\a  659  feet.    The  minimum  water  supply  in  the 
summit  basin  would  permit  twenty  lockages 
a  day  throughout  the  season  of  about  210  days. 
The   canal    would   shorten   the   water   route 
from  Montreal  to  Lake  Superior  ports  by  282 
miles,  and  from  Montreal  to  Lake  Michigan 
ports  by  270  miles.    The  coat  of  this  under- 
taking  is   estimated   at   1125.000,000.     Before 
pledging  ilaelf  to  the  expenditure  of  this  vast 
Btim.  the  Dominion  government  determined  to 
investigate  the  coromereial  feasibility  of  the 
canal,  and  in  a  general  way  the  relation  it 
would  have  to  the  transportation  problems  in 
Canada.     For  this  purpose  the  Georgian  Bay 
Canal  Commission  was  appointed  in  1914.     Its 
preliminary  report  appeared  in  1916.      w.s.e. 

GERAinUK,  ;cra'nium,  a  hardy,  flowering 
house  or  garden  plant  cultivated  throughout 
America  and  Europe,  but  originally  a  native 
of  the  Cape  of  Good  Hope.  It  is  a  grateful 
plant,  and  in  almost  any  soil,  with  plenty  of 
water,  sunshine  and  but  little  care  will  send 
forth  its  shrubby,  leafy  stems  and  red,  pink 
or  white  flower  clusters  from  a  tin  can  as 
readily  as  from  an  expensively-prepared  bed. 
In  some  places,  California  especially,  this  or- 
namental plant  grows  almost  like  a  little  tret-. 
Geraniums  are  popular  for  their  brilliant  flon- 
en  and  beautifully-marked  fragrant  foliage. 
The  lesves  of  the  rate  geTanium  are  especially 
fragrant  and  are  often  used  lo  Ravor  jclliei:, 
11»  ivv  Uaved  geranium,  with  its  trailing 
,  dtioy  leaves  and  loose  flower  clusters. 
e  for  window  boxes. 
■  of  wild  geranium  popularly  known 
*«W,  is  found  wild  in  parts  of  the 
,  Canada  and  Europe.  It  has 
*  and  nugenta  flowers,  which  do 
however,  when  picked.    Us  root 


a  medicine  as  a 

n  the  Pacific  coast  region 
a  used  for  forage,  is  a  genus  of  g 


As  a.  house  plant. 
The  geranium    is  an   ideal    winter-fl' 
plant    for    the    home,    since    it    adapt 
readily  to  condi- 
tions    found 
the  ordinary  liv 


niloor  garden  throughout  t 
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jerard',  James  Watson  (1S67- 
),  an  American  diplomat  who  was  called 
upon  to  represent  his  country  in  one  of  the 
moat  critical  periods  of  its  history.  In  1913 
he  was  appointed  BmbasBador  to  Germany  by 
President  Wilson;  the  following  year  saw  the 
great  powers  of  Europe  engaged  in  the  War 
of  the  Nations,  in  the  course  of  which  the 
relations  between  Germany  and  the  United 
States  became  repeatedly  strained  as  a  result 
of  the  German  submarine  policy.  Throughout 
the  period  when  the  two  nations  were  ut^ 
tempting  to  come  to  an  understanding  through 
diplomatic  correspondence  Gerard  carried  ou 
his  trying  duties  with  a  skill  and  tactfulneas 
that  won  admiration.  In  February.  1917,  when 
President  Wilson  severed  diplomatic  relations 
between  the  two  countries  he  was  recalled. 

Gerard  is  a  native  of  Geneseo,  N.  Y.,  and  a 
graduate  of  Columbia  University  (1900)  and 
Columbia  Law  School  (1902).  For  three  years, 
from  1908  to  1911,  he  served  as  associate  jus- 
tice of  the  supreme  court  of  New  York.  He 
was  also  active  in  Democratic  politics  in  his 
state,  having  been  chairman  of  the  Democratic 
campaign  committee  of  New  York  County 
for  several  years.  In  1914  he  was  a  candidate 
for  United  States  Senator. 

GERIK-LAJOIE,  gcr'aN  hhzhwa',  As- 
TOINB  <1824-1882),  u  Canadian  novelist  and 
poet,  whose  story  of  Jean  Rivard  is  one  of  the 
classics  of  French-Cani^dian  literature.  Like 
many  of  his  contemporary  men  of  letters. 
Gerin-Lajoie  was  a  barrister  by  profession,  but 
for  many  years  was  either  contributor  to  or 
editor  of  several  periodicals.  He  was  one  of 
the  founders  and  at  one  time  president  of 
L'  Institut  Canadien.  Jean  Rivard  is  his  best 
book,  but  also  noteworthy  are  Le  Jeune  Latour 
(Young  Latour),  a  tragedy,  and  Dix  Ans  d'HU- 
loire  du  Canada,  I84O-I8S0  (Ten  Years  oj  Cana- 
dian Hktory),  a  clear  analysis  of  the  decade 
during  which  responsible  government  was  es- 
tablished in  Canada. 

GERM,  jurm,  in  iU  broadest  sense,  the  term 
applied  to  the  earliest  stage  in  the  growth  of 
a  living  organism.  For  example,  the  botanist 
calls  the  embryo  of  a  seed  the  germ  of  the 
plant,  and  the  sprouting  of  the  seed  is  known 
as  germination.  In  popular  language,  the  terms 
bacteria  and  gtrme  are  used  synonymously 
when  reference  is  made  to  the  minute  organism 
which  medical  investigators  have  proved  to  be 
producers  of  disease.  See  Bacte»ia  and  Bac- 
teriology; Disease;  subhead  Germ  Tkeory  of 
DiseoKe;  subtitle  DiwOiea  of  Plonfs.      W.A.E. 
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GERMAN  EAST  AFRICA,  the  most  impor- 
tant and  the  largest  of  the  German  colonies, 
situated  on  the  east  coast  of  Africa.  The  con- 
clusion of  the  War  of  the  Nations  may  leave 
this  great  colony  a  German  possession,  though 
it  may  be  lost  to  that  country.  It  is  one  of 
the  healthiest  and  most  fertile  regions  in 
equatorial  Africa.  It  cuts  in  two  the  vast 
British  possessions  stretching  along  the  eastern 
half  of  the  continent,  and  prevents  a  continu- 
ous communication  through  British  territory 
between  Cape  Town  and  Cairo. 

Area  and  Population.  The  area  of  German 
East  Africa  is  estimated  at  384,000  square 
miles,  or  nearly  the  size  of  Germany  and  France 
together.  It  is  nearly  20,000  square  miles 
larger  than  the  great  Canadian  province  of 
Ontario.  Its 
population  is  es- 
timated at  about 
7.700,000  inhab- 
itants, of  whom 
only  5.500  are 

Description  and 
Resources.  The 
coast,  which  is 
^0  miles  long,  is 
low  and  flat,  but 
most  of  the  in- 
terior is  a  table- 
land situated  at  f 
feet.     South  and 
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altitude  of  3,000  to  4,000 
ist  of  this  table-land  are 
several  chains  of  mountains.  In  the  north- 
eastern corner  of  the  colony  rises  the  volcanic 
peak  of  Kilimanjaro,  19,720  feet,  which  is  the 
highest  point  in  Africa.  The  rivers  are  not 
navigable. 

Agriculture^  and  cattle  raising  form  the  chief 
occupation  of  the  inhabitants.  Millet,  wheat, 
cotton,  tobacco,  copra,  rice,  coffee,  tea  and 
sugar  cane  are  grown.  Rubber  is  collected  in 
increasing  quantities.  These  together  with 
ivory  constitute  the  chief  exports.  Coal,  iron, 
copper  and  salt  have  been  found. 

The  capital  and  chief  seaport  is  Dar-es- 
Salaam.  which  is  connected  with  Ujiji  on  Lake 
Tanganyika,  a  distance  of  743  miles,  by  a  rail- 
way which  traverses  the  colony  from  east  to 
west.  There  ia  another  railway  running  from 
Tanga  on  the  coast  to  the  foot  of  Kilimanjaro, 
a  distAUce  of  220  miles. 

History.  German  colonization  started  here 
in  1884,  and  the  boundaries  of  the  colony  were 
fixed  by  treaties  concluded  with  England,  Bel- 
gium and  Portugal  in  1890.    A  serious  upris- 
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ing  of  the  natives  that  took  place  in  1906  wae 
aoon  crushed,  but  it  had  the  effect  of  making 
the  German  authorities  improve  their  treat- 
ment of  the  nat  ves  Dunng  the  War  of  the 
Nat  ons    begun  in  IfiU    English  and  French 


troopa  invaded  the  colony  and  fought  eeveral 
engagements  with  the  German  forces,  but  with- 
out any  decisive  result.  In  the  early  part  of 
1916  the  i^nglish  started  a  strong  offensive  in 
order  to  conquer  the  colony.  om. 

GERMAN  LASOVAQE,  one  of  the  great  lan- 
guages of  the  world,  spoken  by  about  80,000,- 
ODD  people.  Within  the  German  Empire  over 
ninety  per  cent  of  the  inhabitants  use  some 
form  of  German  speech,  while  in  Austria-Hun- 
gary and  in  Switzerland  there  are  millions  of 
German-speaking  people.  To  those  unac- 
quainted with  it,  German  is  not  a  musicaJ 
language,  owing  to  its  guttural  sounds,  and 
those  who  are  accustomed  only  to  English  find 
it  difficult  to  master  German  because  of  its 
very  difTerent  sentence  order,  its  infections  and 
its  custom  of  building  compound  words  by 
merely  joining  together  simple  ones.  The  very 
characteristic  tendency  to  place  some  verb 
form  at  or  near  the  close  of  the  sentence  Mark 
Twain  described  in  the  words.  "The  German 
dives  into  the  Atlantic  of  his  sentence  and 
comes  up  on  the  other  side  with  a  verb  in  his 
mouth."  As  for  the  custom  of  word-building, 
those  who  speak  other  tongues  may  well  be 
envious,  for  in  German  it  is  possible  to  ex- 
press in  one  adjective  an  idea  for  which  an- 
other language  would  have  to  make  use  of 
oumberaome  phraaea  and  clauses.  What  other 
;uBge,  for  instance,  could  achieve  such  h 
^>h  as  "the  with-great-pleasure-a-large- 
■ating  child"? 
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German  is  much  more  nearly  phonetic  than 
is  English;  that  is,  it  has  fewer  silent  letters 
and  fewer  variations  in  the  sounds  of  letten. 
If  a  learner  has  mastered  thoroughly  the  sound- 
lalue  of  e  ery  German  vowel  consonant  and 
d  phthong  he  need  not  fear  to  pronounce  any 
word  he  sees  for  t  is  almost  certa  n  to  be 
sounded  just  as  t  is  wr  tten  Espec  ally  rich 
n  synonyms  German  affords  opportunity  for 
most  exquis  te  effects  m  word-cho  ce  and  no 
language  better  fulfils  the  demands  of  the 
orator  and  the  poet 

Eistoncal  The  term  German  idcI  ides  two 
branches  the  H  gh  German  and  the  Low  Ger- 
man but  onlv  the  former  is  cons  dered  here. 
the  latter  ha  ng  spec  al  treatment  under  the 
heading  Plattdeitsch  The  growth  of  the 
German  langu^e  has  been  a  gradual  devel- 
opment through  three  penods  the  Old  High 
German  (700-1100),  Middle  H  gh  German 
(1100-1500)  and  Modern  German,  frtim  1500 
to  the  present  time.  In  the  earlier  periods 
each  section  of  the  country  spoke  a  different 
dialect  and  no  nttempt  was  made  at  unifying, 
but  wiien  German  became  the  official  language 
of  the  imperial  court  the  particular  dialect 
spoken  there  came  to  be  looked  upon  as  supe- 
rior to  the  others.  Its  use  spread  in  official 
circles,  and  by  the  beginning  of  the  Modem 
German  period  this  one  branch  was  so  much 
more  commonly  understood  than  any  other 
that  it  was  the  natural  one  for  Luther  to  use 
when  he  came  to  translate  the  Bible.  Fre- 
quently it  is  stated  that  Luther  gave  to  the 
German  language  its  literaiy  form,  but  this  is 
not  true.  It  had  practically  crystallijed  before 
his  time,  but  he  helped  very  decidedly  to 
widen  the  knowledge  of  it.  Every  German 
who  wanted  to  read  his  Bible  had  to  know 
the  particular  dialect  in  which  it  was  written. 

To-day  there  are  numerous  dialects  in  Ger- 
man, as  there  are  in  any  language  spoken  by 
a  very  large  number  of  people,  but  the  lan- 
guage of  books  is  the  same  wherever  Gernuui 
is  used.  A.Mcc. 

GERMAN  UTERATDBE.  As  English  liter- 
ature runs  bock  into  the  old  Anglo-Saxon,  so 
German  grew  gradually  out  of  the  medieval 
Gothic,  and  at  approximately  the  same  period; 
but  distinguished  names  do  not  appear  in  the 
history  of  German  literature  nearly  as  early 
as  in  the  English.  The  three  greatest  writers 
England  has  produced — Shakespeare,  Milton 
and  Chaucer — all  lived  early  in  her  literaiy 
history,  but  Germany  bad  before  the  begin- 
ning of  the  eighteenth  oeDtuiy  only  one  sutbor 
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of  first  rank,  and  that  was  Martin  Luther. 
Though  German  literary  achievement  has  thus 
been  crowded  into  a  comparatively  brief  period, 
it  is  worthy  to  rank  with  that  of  any  other 
great  nation.  No  scholars  are  more  profound 
than  those  of  Germany,  and  from  no  other 
country  have  so  many  systems  of  philosophy 
been  issued;  no  poets  are  more  exquisitely 
lyrical  than  the  Germans,  and  German  songs 
are  sung  the  world  over;  while  in  Goethe, 
Germany  has  one  master  who  stands  with  the 
few  dominant  literary  figures  of  the  world. 

Early  Period.  As  in  most  countries,  litera- 
ture began  in  Germany  with  the  songs  of  the 
minstrels,  the  sagas  of  great  heroes.  These 
were  written,  or  sung,  rather,  in  various  dia- 
lects and  were  merely  local  in  their  appeal, 
for  Germany  was  not  in  those  early  times  a 
nation,  but  a  group  of  little,  warring  states. 
But  a  national  feeling  was  being  bom,  and 
every  emperor  who  did  anything  to  unite  the 
severed  states  or  to  increase  German  power 
at  the  expense  of  some  other  country  was 
helping  to  give  it  life.  And  with  the  birth  of 
a  national  spirit  there  came  into  being  in  the 
early  thirteenth  century  the  great  national  epic, 
the  Nibelungcnlied  (which  see).  This  was 
not  the  product  of  a  single  poet  or  a  single 
time,  but  was  woven  of  the  ballads  and  folk 
tftles  of  innumerable  minstrels  of  the  centuries 
that  were  past.  The  spirit  of  the  Crusades 
was  abroad,  and  the  love  of  chivalry  was 
voiced  by  the  German  Minnesingers,  who  cor- 
respond in  a  measure  to  the  troubadours  of 
France  (see  Minnesinger;  Troubadour). 

In  time  this  first  spontaneous  outburst  of 
song  died  away,  and  poetry  became  more 
stilted  and  artificial.  The  Meister singers  took 
the  place  of  the  Minnesingers,  and  the  commer- 
cial spirit  of  the  times  made  itself  felt  even 
through  the  poetry. 

The  Reformation  Period.  An  upheaval  was 
preparing  which  should  both  startle  men's 
minds  into  keenness  and  banish  artificiality — 
the  great  Protestant  Reformation.  Luther  is 
the  commanding  figure  of  this  period  in  its 
literature  as  in  its  history,  and  his  translation 
of  the  Bible  was  the  one  truly  great  work 
handed  down  by  it  to  later  times.  Of  literature 
in  the  sense  of  easy  and  graceful  tales  or  serious 
writing  there  was  practically  none;  everybody 
was  interested  in  some  phase  of  the  Refor- 
mation and  cared  more  to  advance  his  cause 
than  to  produce  matter  that  was  formally  cor- 
rect. Even  the  chief  poet  of  the  era,  the  pic- 
turesque Meistersinger,  Hans  Sachs,  sounded 
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the  aggressive  spiritual  note  in  his  songs.  From 
the  close  of  the  Reformation  period  to  the  be- 
girming  of  the  eighteenth  century  little  that 
was  noteworthy  was  produced.  The  Thirty 
Years*  War  exhausted  the  country  so  com- 
pletely that  the  people  had  no  heart  for  litera- 
ture. 

From  the  Eighteenth  Century  to  the  Present. 
It  seems  little  short  of  marvelous  to  turn  from 
such  dearth  of  literary  accomplishment  to  the 
richness  of  this  later  period.  As  the  country 
recovered  from  the  disastrous  effects  of  the 
Thirty  Years*  War  a  new  feeling  of  nationality 
began  to  awaken,  and  this  was  intensified  by 
Frederick  the  Great  and  his  achievements  in 
the  Seven  Years'  War.  This  powerful  ruler 
gave  no  special  encouragement  to  German 
literature,  but  it  grew  up  about  him  and  actu- 
ally helped  him  in  his  work  of  building  up  a 
real  Germany,  with  Prussia  as  a  center.  The 
technique  of  poetry  improved  much  in  the 
hands  of  Klopstock,  the  first  master  of  the 
modem  German  lyric;  the  new  spirit  of  free- 
dom and  expansion  found  expression  in  Wie- 
land;  German  drama  rose  to  fresh  heights  with 
the  production  of  Lessing's  great  plays;  and 
almost  every  field  of  German  thought  felt  the 
influence  of  Herder. 

But  the  real  Golden  Age  of  German  letters 
was  yet  to  come,  though  it  was  near  at  hand; 
for  Goethe  and  Schiller  were  bom  near  the 
middle  of  the  eighteenth  century,  and  with 
them  German  literature  reached  its  great 
height  (see  Goethe;  Schiller).  Few  nations 
can  present  so  perfect  a  type  of  the  universal 
genius  as  was  Goethe,  and  his  influence  is  still 
felt  in  every  literature  of  Europe.  Contempo- 
raneous with  the  great  two,  or  slightly  later, 
was  a  group  of  men  distinguished  in  every  field. 
Kant,  Fichte,  Schelling,  Uhland,  Jacob  and 
Wilhelm  Grimm — those  were  but  a  few  of  the 
names  that  made  the  era  illustrious.  As  in 
France,  Romanticism  had  its  day,  with  Jean 
Paul  Richter  at  the  head  of  the  movement, 
and  though  its  excessive  emphasis  on  idealism 
and  fantastic  imagination  defeated  its  own  pur- 
poses and  brought  about  its  decline,  it  had 
succeeded  in  modifying  permanently  the  formal 
classicism. 

In  the  period  following  that  of  Goethe  the 
most  important  figure  in  German  literature  was 
Heine,  influential  in  many  departments,  but 
supreme  in  that  of  lyric  poetry.  The  second 
quarter  of  the  nineteenth  century  was  a  time 
of  political  and  social  unrest  in  Germany,  and 
much  of  the  literature  produced,  whether  it 
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was  poetry,  fiction  or  drama,  had  eome  cause 
to  advance.  Since  the  eatablishment  of  the 
German  Empire  in  1871  as  one  of  the  great 
powers  of  Europe,  literary  development  has 
been  steady,  and  in  any  list  of  writ«iB  of  high 
rank  a  number  of  Germans  would  have  to  be 
raeationed.  To  enumerate  these  is  impossible 
here,  but  any  treatment  of  German  literature 
would  be  incomplete  without  the  mention  of 
the  two  great  present-day  dramatists,  Suder- 
mann  and  Eauptmann.  Literature  suffered  in 
Germany  by  reason  of  the  War  of  the  Nations, 
which  engulfed  Europe  in  1014,  as  it  did  in 
other  countries  engaged  therein,  but  out  of 
Germany  there  came  the  poem  which  critics 
agree  in  calling  the  one  really  great  eipresaion 
of  the  war  spirit — Lissauer's  Hymn  of  Hate. 
Its  author  afterward  apologized  for  its  bitter 
feeling,  and  the  German  government  disavowed 
its  attitude,  but  from  a  literary  point  of  view 
it  stands  unequaled  by  the  multitude  of  other 
poems  called  forth  by  the  great  struggle. 

Each  great  writer  named  in  this  article  is 
referred  to  at  length  elsewhere  in  these  vol- 
umes. A.MCC. 

GERMAN  SILVER.  Much  of  the  so-called 
silverware  used  on  the  table  consists  of  a  yel- 
lowish metal  that  has  been  codted  or  plated 
with  silver.  When  new,  this  ware  has  the 
appearance  of  solid  silver,  but  the  plate  wears 
oft  by  use  and  the  yellow  metal  is  revealed. 
This  metal  is  an  alloy  of  copper,  nickel  and 
line,  in  proportions  of  two  parts  copper  lo  one 
part  nickel  and  one  part  sine,  and  is  known  on 
the  market  as  German  sUver,  or  nickel  silver. 
The  proportions  of  copper  and  nickel  vary 
to  adapt  the  alloy  to  different  purposes.  When 
designed  for  making  casts  and  candlesticks,  a 
little  lead  is  added.  The  addition  of  iron  or 
Steel  makes  the  alloy  harder,  whiter  and  more 
brittle.  German  silver  is  harder  than  silver 
and  takes  a  good  polish,  but  it  is  easily  tar- 
nished. Vinegar  and  strong  solutions  contain- 
ing salt  form  poisonotia  compounds  with  it, 
and  tableware  from  which  the  silver  has  been 
worn  away  should  not  be  used  with  such  liquids 
or  with  fruit. 

GERMAN  SOUTHWEST  AFRICA,  until 
191S  a  German  colony,  situated  on  the  south- 
westem  coast  of  Africa,  bordered  south  and 
t  by  the  Union  of  South  Africa  and  Rho- 
ia,  north  by  Portuguese  West  Africa  and 
,  by  the  Atlantic  Ocean.  In  the  year 
the  first  year  of  the  War  of  the 
OS,  the  English  conquered  (he  territory 

■■~imed  it  Southwest  Africa  PROiEcrtmATE. 


SO         GBKMAK   SODTHWEST   AFRICA 

Its  fate  at  the  conclusion  of  the  war  could 

not  be  foretold  in  1917,  but  English  statesmen 

declared  it  should  not  be  returned  to  Germany. 

Nearly   at   the 
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more  than  one  and  one-half  times  that  of  the 
whole  of  Germany  or  FVance.  The  site  of 
this  colony  is  equal  to  the  combined  area  of 
the  states  of  Ohio,  Indiana,  Illinois,  Michigan. 
Wisconsin  and  Minnesota,  It  has  only  30,000 
square  miles  less  than  the  great  Canadian 
province  of  British  Columbia,  The  poptilaljon 
is  estimated  at  about  80^000  natives  and  15,000 
Europeans, 

Description  and  Resonrces.  The  coastal  lone, 
extending  inland  about  sixty  miles,  is  sandy 
and  barren,  and  is  bordered  by  a  wide  belt  of 
highlands,  which  rise  gradually  to  an  altitude 
of  3,000  to  6.000  feet.  The  eastern  part  of  the 
colony  is  a  sandy  desert  and  forms  part  of  the 
great  Kalahari  Desert,  which  stretches  through 
the  northern  part  of  Cape  Colony  to  tfae 
borders  of  the  Transvaal  and  Rhodesia.  The 
capital  is  Windhoek,  situated  in  the  interior 
and  connected  by  railroad  with  Swakopmund. 
on  the  coast,  where  a  harbor  has  been  built. 
Another  railroad  starts  at  the  seaport  of  Angra 
Pequena,  or  Luderiti  Bay,  and  goes  to  Kalk- 
fontein,  at  the  border  of  Cape  Colon}-.  This 
line  wa^  linked  up  with  the  railways  of  the 
Union  of  South  Africa  by  the  building  of  a 
railroad  from  Prieska  in  Cape  Colon}'  to  Kalk- 
fontein.  This  railroad,  314  miles  long,  was 
built  in  connection  with  and  during  the  mili- 
tary operations  undertaken  by  the  British  in 
1014-1015. 

Sheep  and  cattle  laising  constitutes  the  chief 
source  of  wealth  of  the  inhabitanta.  Copper 
is  mined,  and  since  1008  large  quantities  of 
diamonds  are  extracted  in  tfae  neighborhood 
of  Liideriti  Bay.  Gold  and  other  minerals 
have  also  been  foimd.  The  chief  exports  con- 
mst  of  wool,  hides,  horses,  ivoiy,  ostrich  festh- 
crs,  copper  ore  and  diamtmds. 
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History.  Germany  began  to  take  posseasion 
of  this  region  in  1884.  The  boundariea  of  the 
colony  were  fUed  by  treaty  with  Ei^land  snd 
Portugal  in  1890.  In  1903  a  Hottentot  tribe 
revolted,  and  in  the  following  year  the  poweN 
ful  Herero  nation  roBe  in  rebellion.  Tbia  revolt 
was  only  subdued  after  three  years  of  very 
stubborn  fighting. 

Shortly  after  the  outbreak  of  the  War  of  the 
Nations  in  1914  British  troops  under  General 
Louis  Botha  invaded  this  German  possession. 
After  a  campaign  characterised  alike  by  bold- 
ness of  conception  and  rapidity  of  execution, 
Botha,  conquered  one  after  another  the  chief 
points  of  the  colony.  On  May  12,  1915,  he 
hoisted  the  British  flag  over  Windhoek,  the 
capital,  and  on  July  9,  1915,  the  German 
authorities  were  finally  compelled  to  surrender 
the  colony  to  the  British.  o.b. 

GERUAHTOWH,  Battle  op,  an  important 
engagement  of  the  Revolutionary  War  in 
America,    on    October   4,    1777,   between    the 
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Americans  under  Washington  and  the  British 
under  Howe.  Washington  opened  hostilities 
at  daybreak  and  was  at  first  successful,  but 
in  a  dense  fog  one  American  column  mistook 
another  for  the  enemy  and  opened  fire  upon  it. 
The  American  troops  were  thrown  into  con- 
fusion, and  a  general  retreat  followed.  Wash- 
ington's courage  in  attacking  the  British  so 
soon  after  the  defeat  at  Brandywine  led  the 
hitherto  undecided  French  court  to  form  an 
alliance  with  the  United  States,  and  this  fact 
gives  to  Germantown  its  historic  importance. 

Germantown,  the  village  where  the  battle 
was  fought,  was  a  former  suburb  of  Phila- 
delphia, but  since  1845  has  been  included 
within  the  city  limits.  It  was  settled  in  1683 
by  a  party  of  Germans.  The  first  paper  mill 
in  America  was  erected  there  in  1690,  and  in 
the  little  town  in  1743,  the  first  American 
edition  of  the  Bible  was  printed.  Its  pic- 
turesque location,  fine  architecture,  and  beauti- 
ful parks  make  it  a  desirable  residence  place. 


iEEMAMY,  or  mori:  iiccurBtely  spik- 
ing, the  German  Empire,  is  a  state  of  Central 
Europe,  one  of  the  most  important  countries 
of  the  continent.  As  a  state  it  is,  in  its  present 
form,  very  young — younger  even  than  the 
United  States;  but  the  beginnings  of  its  history 
go  far,  far  back,  and  no  phase  in  the  life  of 
Europe  is  more  interesting  than  the  tracing 
of  Germany's  growth  in  siie,  in  power  and  in 
national  consciousness.  The  name  to-day  is 
likely  to  recall  thoughts  of  the  War  of  the 
Nations,  in  which  Germany  ranged  itself,  in 
1914,  with  comparatively  weak  Austria,  against 
a  dozen  powers,  and  interest  in  Germany  and 
its  a&airs  is  consequently  keener  than  ever  be- 
fore. The  facts  which  are  related  in  this  article 
must  refer  in  large  measure  to  Germany  aa 
it  was  just  before  the  War  of  the  Nations. 
From  the  outbreak  of  that  struggle  there  was 
about  the  country  such  a  wall  of  steel  that 
practically  no  reliable  information  as  to  inter- 
nal conditions  reached  other  peoples. 


What  Germany  Comprises.  The  German 
Empire  is  not,  like  Russia,  a  unit,  with  divi- 
sions merely  for  purposes  of  local  government ; 
nor  is  it,  like  the  United  States,  a  union  of 
commonwealths  of  equal  rank  and  with  equal 
powers  and  prii-ileges.  It  is  made  up  of  king- 
doms, grand  duchies,  duchies,  principalities  and 
free  cities — twenty-dz  states  in  all;  and  the 
distribution  of  rights  and  privileges  is  a  rather 
complicated  matter  and  can  be  understood  only 
in  connection  with  the  history  of  the  country. 
For  every  complexity,  no  matter  how  strange 
it  may  seem  at  first  sight,  has  its  explanation 
in  some  crisis  in  the  growth  of  the  state. 

Germany  has  in  some  ways  a  peculiarly 
favorable  location,  for  it  is  in  close  connection 
with  most  of  the  great  states  of  Europe.  On 
the  east  are  Russia  and  Austria-Hungary;  on 
the  south  Austria-Hungary  and  Switzerland; 
on  the  west,  France,  Belgium  and  Holland; 
and  oo  the  north  the  North  Sea,  Denmark  and 
the  Baltic  Sea.    Germany  lies  between  latitudes 
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47°  16  and  65°  53  north  and  thus  occupies 
approximately  (he  sume  aoith  and  south  posi- 
tion as  Newfoundland  and  Labrador,  but 
other  conditions 
differ  bo  that  a 
traveler  would 
not  suspect  this 
similanty 

Inteieating 
Heasuiemeuts. 
The  total  area  of 
Germany  ia  208,- 
825  square  miles 
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than  that  of  the  Canadian  province  of 
Yukon,  or  of  the  combined  Btatos  of  Colorado 
and  Wyoming.  Among  the  states  of  Europe 
it  is  third  in  size,  only  Russia  and  Austria- 
Hungary  surpassing  it,  though  \ta  hereditary 
enemy,  France,  almost  equals  it ;  while  its 
population  in  1911  of  04.925.993  made  it  second 
only  to  Russia  among  the  European  countries. 
It  ia  a  very  irregular  country,  with  a  compact 
western  portion  and  widely  extended  easterly 
provinces,  so  that  its  greatest  dimension  by  far 
is  from  southwest  to  northeast.  In  this  direc- 
tion one  may  travel  in  a  straight  line  in 
Germany  more  than  800  miles,  or  farther  than 
from  Chicago  to  Washington,  D.  C. 

About  one-third  of  the  whole  border  line  of 
Germany,  or  1,200  miles,  is  sea  coast.  See 
below,  the  subtitle  Physical  Featuret. 

Tlie  People.  The  Germans,  or  as  they  call 
themselves,  Deutsche,  are  Teutons — that  is, 
they  belong  to  that  great  division  of  the  human 
race  which  includes  the  Scandinavians,  the 
English,  the  Dutch  and  most  of  the  inhabit- 
ants ai  Canada  and  the  United  States.  The 
typical  German  has  fair  hair  and  blue  eyes, 
and  is  rather  solidly  built;  but  it  ia  estimated 
that  less  than  one-third  of  the  inhabitants  of 
the  Empire  are  of  this  type,  by  far  the  greater 
number  belonging  to  an  intermediate  brown- 
haired  type. 

Temperamentally  the  Germans  have  certain 
very  distinct  characteristics.  Perhaps  the  chief 
of  these  is  thoroughness.  Without  the  quick- 
ness of  the  French  or  the  bulldog  determina- 
tion of  the  English,  the  German  accomplishes 
results  by  a  stolid  perseverance  which  ignores 
all  obstacles.  "German  stolidity"  has  become 
proverbial,  but  the  term  stolidity  is  by  no 
means  uncomplimentary,  for  no  people  has 
delved  deeper  and  more  effectively  into  philos- 
^M|^;  no  people  has  wrought  out  more  pains- 
^^^*"  Bn4  accurate  scientific  systems,  or  has 
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produced  literature,  whether  of  the  realistic  or 
the  imaginative  type,  of  more  lasting  impor- 

AU  the  inhabitants  of  the  United  States  may 
he  called,  in  a  certain  sense,  Americans;  all 
those  of  the  Dominion,  Canadians,  but  all  the 
inhabitants  of  the  German  Empire  are  not  in 
this  same  sense  Germans.  These  non-Germans 
are  not  immigrants  who  dwell  in  the  country 
without  becoming  a  part  of  it,  but  are  people 
living  on  their  ancestral  soil  and  who  speak  the 
language  which  their  predecessors  bare  spoken 
for  centuries.  Thus  there  are  Poles  in  the 
provinces  of  Silesia  and  Posen ;  Danes  in  Schles- 
wig-Holstein;  French  in  Alsace-Lorraine; 
Ciechs  in  Silesia — in  all,  a  population  of  over 
4/)00,000  of  non-Gennan  blood.  These  various 
peoples,  on  land  which  did  not  always  belong 
to  Germany,  speak  their  own  tongues,  but  for 
the  most  part  German  prevails.  All  Germans, 
however,  do  not  speak  exactly  the  same  lan- 
guage or  dialect.  In  the  northern,  or  lowland 
district,  there  is  the  so-called  Low  German, 
or  Ptattdeulsch,  while  in  the  highlands  of  the 
south,  High  German  is  spoken.  This  latter 
is  the  language  of  German  literature,  and  ia 
making  its  way  little  by  little  into  the  terri- 
tories which  once  knew  only  Plattdeutadi 
(see  German  Lanouaqs;  PLATruBUTscB). 

With  its  total  population  of  64,935,993  before 
the  War  of  the  Nations,  Germany  had  a  den- 
sity of  310.9  to  the  square  mile — consider* 
ably  less  than  England,  Belgium  or  the  Neth- 
erlands, and  about  ten  times  that  of  the  United 
States  as  a  whole,  The  distribution  of  the 
inhabitants  is  very  uneven,  for  one  ldnsd<Hn 
of  the  Empire,  Saxony,  has  about  800  to  the 
square  mile.  Considerably  more  than  half 
of  the  people  live  under  urban  conditions,  that 
is,  in  communes  of  more  than  2,000  inhobitanla. 
There  are  twenty-four  cities  each  with  a  pop- 
ulation greater  than  200,000,  and  the  total  num- 
ber of  those  with  more  than  100,000  is  forty- 
eight.  The  chief  cities,  most  of  which  receive 
detailed  descripticm  in  separate  articles  in  that 
volumes,  are  Berlin,  the  capital;  Hamburg, 
Leipiig,  Munich,  Dresden,  Cologne,  Breslau, 
Frankfort-on-the-Main,  Nuremberg,  Hano^'er, 
Stuttgart  and  Bremen. 

The  Germans  have  a  much  stronger  tendency 
to  emigrate  than  have  the  French,  for  example, 
and  it  is  estimated  that  during  the  nineteenth 
century  no  fewer  than  6,000,000  people  left 
their  ancestral  homes.  By  far  the  lai^r  num- 
ber of  these  chose  the  United  States  as  their 
foster-count!?.  hji- 


Physical  Features 


The  Siufaca.  Germany  has  two  sharply- 
contrasted  surface  regions — a  northern  lowland 
and  a  central  and  southern  highland,  the  lat- 
ter occupying  about  two-thirds  of  the  country. 
The  lowland  is  a  part  of  the  great  plain  of 
Northern  Asia  and  Europe,  and  atretchea  from 
the  borders  of  Russia  to  those  of  EoHand. 
For  the  most  part  this  plain  is  level,  but  there 
are  several  elevated  tracts  which  attain  in 
places  heights  of  l.OOO  feet  or  more.  Sloping 
to  the  north  and  northwest,  to  the  shores  of  the 
North  and  the  Baltic  seas,  this  plain  ends  in 
the  low-lying  coastal  flats,  with  sand  dunes 
and  infrequent  harbors.  Only  where  a  river, 
as  the  Elbe  or  the  Weaer,  finds  its  way  to  the 
sea  are  their  channels  wide  enough  and  deep 
enough  for  good  ports. 

The  highland  region  is  much  less  uniform; 
indeed,  it  may  be  divided  into  two  well-marked 
sections.  Id  the  southeast  is  the  Alpine  coun- 
try, with  its  BputB  or  ridges  branching  out 
from  Switzerland.  Here,  in  Bavaria,  is  found 
the    highest   altitude    in    Germany,    the    Zug 


the  copper,  iron,  silver  and  other  ores  which 
they  contain,  the  Schwarawald,  or  Black  Forest, 
about  which  center  bo  many  traditions,  and 
most  famous  of  all,  the  Harz  Mountains, 
with  their  culminating  peak,  the  Brocken, 
which  stands  shrouded  in  mist,  fairly  inviting 
the  wierd  and  gloomy  legends  which  cluster 
about  it. 

One  of  the  very  interesting  points  in  the 
study  of  history  is  the  relation  which  it  bears 
to  the  geography  of  a  country,  and  this  is 
strikingly  shown  in  the  case  of  Germany.  Had 
there  been  no  branching  mountains,  acting  as 
natural  barriers  and  separating  the  territory 
into  numerous  high  plains  and  valleys,  invit- 
ing century  upon  century  of  warfare,  separate 


been,  for  with  freer 

might  have  devel- 


COMPARATrVB  AREAS 

The  area  of  Germany  covera  108.825  square 
mlleH.  II  is  but  little  larger  than  the  American 
states  of  Otilo.  Kentucky.  Virginia.  West  Virginia, 
Pennsylvania,  Maryland  and  Delaware,  a  com- 
pact group  whose  combined  area  Is  208, 2SB  square 
miles.  Compared  with  the  Canadian  province  of 
Alberta.  Germany  la  nearly  GO,000  square  miles 
smaller. 

SpitEe,  which  has  an  elevation  of  9,73S  feet. 
North  and  west  of  this  limited  Alpine  district 
are  the  highlands  proper,  a  greatly  diversified 
region  with  high,  fertile  plains,  rolling,  hilly 
sections  and  numerous  scattered  mountain 
ranges  with  rounded  summits,  few  of  which 
exceed  3,500  feet  in  height.  Of  these  moun- 
tains the  most  important  are  the  Riesen-Ge- 
birge,  or  Giant  Mountains,  the  Vosges,  the 
r  Ore  Mountains,  so  called  from 


states  might  never  havi 
intercourse  a  single  n 
oped  far  earlier. 

Rivers  and  Lakes. 
rivers,  having  within 
miles  of  navigable  natural  waterways.  The 
central  highland  region  act«  as  a  "great  divide," 
separating  the  rivers  that  flow  into  the  North 
and  Baltic  seas  from  those  that  flow  into  the 
Black  Sea.  Of  the  latter  there  is  but  one  of 
importance,  the  great  Danube,  which  rises  in 
the  Black  Forest  and  drains  the  greater  part 
of  Bavaria.  The  chief  rivers  which  empty  into 
the  North  Sea  are  the  Rhine,  the  most  impor- 
tant river  of  the  empire,  though  it  has  neither 
its  source  nor  its  mouth  within  Germany ; 
the  Ems;  the  Weaer,  with  its  great  port  of 
Bremen;  and  the  Elbe,  on  which  is  situated 
Hamburg,  the  chief  port  of  the  country ;  while 
those  flowing  into  the  Baltic  are  the  Oder, 
which,  like  the  Weser.  is  entirely  in  German 
territory;  and  the  Vistula,  which  b  chiefly  a 
Russian  river  and  carries  down  to  the  sea  not 
only  the  drainage,  but  a  large  portion  of  the 
commerce  of  Russia.  Certain  tributaries  of 
these  larger  rivers,  as  the  Main,  the  Moselle 
and  the  Saale,  are  also  of  considerable  impor- 

One  of  the  lake  regions  of  Germany  is  in  the 
Alpine  district  in  the  southeast,  where  the 
glaciers  of  bygone  ages  carved  deep  basins  in 
the  rocks.  These  mountain  lakes  have  the 
clear,  cold  water  and  the  same  picturesque  sur- 
roundings which  have  made  the  Swiss  lakes  the 
most  famous  in  the  world.  Scattered  about  the 
northern  plain  are  numerous  shallow  lakes — 
no  fewer  than  500  in  all;  but  these,  with  their 
low,  swampy  shores,  have  no  particular  beauty 


GEBMAinr  24 

or  importance.  The  rivera  which  flow  into  the 
Baltic  empty  into  curious  land-locked  baya, 
called  kaffs,  very  shdlow  and  ringed  with  sand 
dunes.  The  largest  of  these,  the  Kurischea 
Hwff,  into  which  the  Memel  empties,  has  an 
area  of  626  square  miles. 

Climate  and  Life  Forms.  Though  Germany 
extends  through  almost  nine  degrees  of  latitude 
there  is  comparatively  little  variation  in  tem- 
perature between  the  north  and  the  south, 
because  the  high  altitude  makes  the  south 
cooler  than  it  might  otherwise  be,  while  the 
sea  breezes  have  just  the  opposite  effect  on  the 
northern  portion.  Thus  in  the  south  the  aver- 
age annual  temperature  is  about  62°,  while  in 
the  north  it  is  about  48°.  The  variation  east 
and  west  is  more  marked,  the  inland  region  to 
the  east  having  a  distinctly  continental  climate, 
with  extremes  of  heat  and  cold,  while  in  the 
west  the  summers  are  not  so  hot  nor  the  win- 
ters BO  cold.  The  rivers  flowing  into  the  Baltic 
are  obstructed  by  ice  for  considerable  periods 
each  winter,  but  those  flowing  to  the  North  Sea 
are  seldom  frozen  over,  except  the  Elbe,  the 
easternmost  of  the  North  Sea  rivers. 

Aa  to  rainfall,  there  is  almost  everywhere 
enough  for  agriculture,  but  the  distribution  is 
very    uneven.     It    is    heaviest    in    the    Harz 
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Mountaine,  which  average  over  forty  inches 
each  year  and  in  some  parts  have  no  leas  than 
sixty  inches;  but  most  of  the  mountain  and 
western  coast  regions  have  from  twenty-five  to 
thirty  inches. 

In  the  very  olden  days  Germany  waa  a 
heavily  forested  country,  and  many  of  the  old 
myths  and  supeiHtitions  are  connected  with 
trees.  Germany  has  not  been  as  wasteful  of 
its  forests  as  some  other  countries,  for  to-day 
about  one-fourth  of  the  entire  surface  is 
wooded,  and  forestry  is  well  advanciK].  That 
this  is  true  even  the  children  may  know,  from 
the  frequent  allusions  to  foresters  in  their  fairy 
tales.  So  thickly  overgrown  are  some  of  the 
mountain  ranges  that  they  are  called  not 
mountaing  but  uiood«,  as  Scbwanwald,  or 
Teutoburg  Forest.  About  two-thirds  of  the 
trees  are  cone-bearers — pines  and  firs;  and  the 
rest  are  chiefly  oaks,  beeches  and  birches. 

The  animal  life  is  in  some  ways  very  inter- 
esting, for  in  the  Southern  Alps  and  in  the 
Harx  Mountains  are  to  be  found  foxes  and 
wildcats,  while  wild  boars  and  deer  still  roam 
many  of  the  dense  forests.  Birds  are  numerous, 
but  most  of  them  are  but  transients,  for  two 
of  the  great  migration  routes  cross  the  Empire 
laeeBua>,e\ihtitle  Migration  of  Birds).      h.u. 


Resources  and  Indvstries 


Hineral  Wealth.  Germany  is  one  of  the 
richest  in  minerals  of  all  the  European  coun- 
tries, and  its  chief  products  are  those  two  basic 
minerals,  coal  and  iron.  Only  the  United 
States  and  Great  Britain  among  the  countries 
of  the  world  produce  more  coal  and  only  the 
United  States  more  iron.  Westphalia,  Silesia 
and  the  Rhine  Province  yield  most  of  the  coal, 
about  ninety  per  cent  of  the  annual  output  of 
190,000,000  tons,  in  normal  times.  This  is  exclu- 
sive o(  lignite,  of  which  more  than  one-third 
of  the  above  amount  is  produced.  As  yet  no 
limit  can  be  seen  to  the  coal  stores  of  Ger- 
many, though  some  of  the  richest  mines  have 
been  worked  for  five  or  six  centuries. 

The  production  of  iron  increased  rapidly  dur- 
jng  the  late  nineteenth  and  the  early  twentieth 
oentury,  the  output  of  pig  iron  amounting  in 
Nit  years  to  almost  20,000,000  tons  annually. 
jield  of  silver,  too,  Germany  ranks  first 
biropuan  countries,  and   copper, 
liickel  are  mined  in  considerable 
e  vast  deposits  of  salt  and 
mpounds,  and  to  these  lat- 
^large  measure  the  growth  in  the 


chemical  industries.  All  along  the  Baltic  coast 
amber  of  excellent  quality  has  been  obtained 
for  fully  two  thousand  years. 

"Hade  in  Germany."  Without  its  mineral 
wealth  Germany  could  not  have  had  in  recent 
years  its  marvelous  industrial  development — a 
development  greater  than  that  of  any  other 
country  within  the  same  period.  In  the  value 
of  its  manufactures  it  has  passed  France,  long 
its  rival,  and  in  1013  was  surpassed  only 
by  Great  BriUin  and  the  United  SUtes.  The 
"Made  in  Germany"  legend  stamped  on  goods 
of  various  Bort«  has  become  familiar  in  all 
parts  of  the  world,  and  on  almost  all  wares 
is  a  guarantee  of  quality.  The  oldest  and 
most  im.portant  of  the  industries  are  the  textile 
manufactures,  whether  cotton,  linen,  woolen  or 
silk.  Much  of  the  raw  cotton  and  wool  is  im- 
ported, but  the  high  valleys  of  Silesia,  Saxony, 
Westphalia,  the  Han  and  other  districts  are  in 
the  season  blue  with  the  spreading  fields  of  Sax. 
Dress  goods,  clothing,  damasks,  carpets,  thread 
laces  and  shawls  are  produced  in  gre&t  quanti- 
ties, and  most  of  the  nunufactures  are  rather 
sharply  localiied. 
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The  metal  industries  in  all  their  branches  of 
steel  and  iron  rolling,  the  making  of  machinery 
and  the  manufacture  of  hardware  and  instru- 
ments have  experienced  the  largest  growth. 
The  products  of  the  great  Krupp  gun  works, 
which  employ  scores  of  thousands  of  workers, 
are  too  famous,  especially  since  1914,  to  need 
mention,  but  in  many  kinds  of  smaller  metal 
goods,  as  cutlery,  tools  and  instruments,  the 
Germans  have  long  enjoyed  an  equal  superior- 
ity. Their  scientific  instruments,  in  particular, 
are  considered  the  most  accurate  in  the  world. 
Beet  sugar,  of  which  more  is  produced  than  in 
any  other  country;  beer,  of  which  an  average 
of  twenty-two  gallons  to  each  person  is  con- 
sumed annually  in  the  empire ;  chemicals ;  great 
ships;  toys,  clocks  and  carv^ed  woodenware — 
in  the  making  of  all  of  these  Germany  excels. 
The  statement  made  at  the  opening  of  this 
article  may  be  emphasized  here:  all  these  facts 
refer  to  Germany  before  the  outbreak  of  the 
great  war  in  1914,  for  every  phase  of  its  life 
has  been  immeasurably  changed  since  then. 

An  interesting  feature  of  the  industrial  life  of 
Germany  is  the  compulsory  insurance  by  which 
workers  are  made  safe  against  loss  of  income 
through  sickness,  old  age  or  accident.  Part  of 
the  fee — a  very  small  part — is  paid  by  the 
person  insured;  the  remainder  is  shared  be- 
tween the  employer  and  the  government.  Since 
almost  one-half  of  the  population  derive  their 
living  from  the  manufacturing  industries,  it 
may  be  seen  that  this  is  a  provision  of  great 
importance. 

Agriculture.  Time  was  when  Germany 
raised  practically  all  the  foodstuffs  it  needed, 
but  in  recent  years,  since  many  have  turned 
to  industrial  life  and  less  than  a  third  of  the 
population  is  engaged  in  agriculture,  much 
food  must  be  imported.  About  one-half  the 
entire  land  surface  is  actually  under  tillage, 
and  of  this  area  a  large  part  is  divided  into 
very  small  farms,  millions  of  these  beirg  less 
than  five  acres  in  extent.  But  the  German 
farmer  is  painstaking  and  intelligent,  and  by 
the  use  of  modem  methods  and  machinery  he 
wrests  from  the  soil,  in  some  places  none  too 
fertile,  a  fair  living.  The  least  fertile  portions 
of  the  country  are  in  the  north  and  northeast. 
Crops  are  widely  varied,  but  in  the  empire 
as  a  whole  cereals,  potatoes  and  hay  predomi- 
nate. Of  the  cereals,  rye  is  the  most  impor- 
tant, and  rye  bread  is  as  distinctly  the  staple 
food  of  the  poorer  people  of  Germany  as  is 
wheat  bread  in  Canada  and  the  United  States. 
Over  a  million  acres  are  under  sugar  beets, 


which  form  the  prevailing  crop  of  North  Ger- 
many, while  in  the  south  and  west,  especially 
in  the  valleys  of  the  Rhine,  Main,  Moselle 
and  Neckar,  the  vine  is  the  most  characteristic 
growth,  Rhine  wines  being  famous  throughout 
the  world.  Flax  in  the  central  region,  hops, 
com  and  fruits  in  the  south,  and  almost  every- 
where wheat,  barley,  rye  and  oats — these  are 
the  out^anding  crops.  The  government  has 
done  much  to  encourage  agriculture,  and  a 
spirit  of  intelligent  cooperation  among  the 
farmers  themselves  has  worked  for  progress. 

Stock  raising  is  of  considerable  importance, 
for  Germany  has  much  partially  drained  marsh 
land  with  a  rich  growth  of  grass.  Of  the  do- 
mestic animals  swine  are  the  most  numerous 
and  cattle  the  next,  the  number  of  sheep  in 
the  empire  having  declined  three-fourths  within 
the  last  three  decades.  The  government  inter- 
ests itself  in  the  raising  of  good  breeds  of 
horses. 

Transportation  and  Commerce.  With  its 
6,000  miles  of  naturally  navigable  rivers,  1,400 
miles  of  canalized  rivers,  and  1,500  miles  of 
canals,  Germany  has  an  abundance  of  water- 
ways. Some  of  the  canals  are  famous,  notably 
the  Kaiser  Wilhelm  Canal  across  the  peninsula 
of  Jutland,  which  connects  the  Baltic  with  the 
North  Sea.  See  Kaiser  Wilhelm  Canal. 
The  empire  is  not  dependent  for  transportation 
upon  waterways  alone,  for  it  has  one  of  the 
largest  and  most  complete  railway  systems  in 
the  world.  Only  Russia  and  the  United  States, 
far  vaster  in  extent,  exceed  Germany's  total 
of  more  than  39,000  miles,  and  only  Great 
Britain  surpasses  it  in  the  length  of  railway 
compared  with  its  area.  Berlin  is  the  chief 
railway  center.  Over  ninety-two  per  cent  of 
the  railway  mileage  is  in  the  hands  of  the 
state  governments,  each  state  controlling  the 
lines  which  have  the  greater  part  of  their 
course  within  it. 

Commerce.  No  other  country  except  Great 
Britain  had  so  large  a  foreign  trade  as  had 
Germany  up  to  August,  1914.  The  remark- 
able industrial  development  brought  about  a 
corresponding  commercial  growth,  and  in  recent 
years  the  total  foreign  commerce  has  been 
about  $4,600,000,000.  Of  this  amount  the  im- 
ports make  up  somewhat  more  than  half,  and 
in  this  Germany  differs  from  the  United  States, 
which  exports  more  than  it  receives.  Fully 
one-half  of  the  imports  are  raw  materials  for 
its  factories,  and  one-third  consist  in  food- 
stuffs, while  the  exports  are  largely  manufac- 
tured goods — textiles,  metal  products,  chemi- 
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cals,  certain  made  foods,  toys  and  small  wares. 
The  United  States,  Great  Britain,  Russia  and 
Austria-Hungary  have  been  for  years  the 
countries  with  which  Germany  has  carried  on 
the  largest  trade,  Russia  ranking  first  in  the 
amount  imported  into  Germany,  and  England 
being  the  largest  receiver  of  exports.  The 
growth  of  the  trade  with  the  United  States  has 


decades.  Cotton,  copper,  lard  and  wheat  are 
the  most  important  articles  supplied  by  the 
United  States  to  Germany,  but  Russia  supplies 
the  larger  part  of  the  wheat.  What  the  con- 
dition will  be  for  years  after  the  war  it  is  im- 
possible to  forecast. 

There  has  been  no  customs  union  since  1871, 
as  the  customs  rights  of  the  state  went  over  to 


been   a   significant   feature    of   the   past   two      the  empire. 

Social  and  Political  Conditions 


H.M. 


Education.  The  very  first  rank  in  educa- 
tional matters  is  generally  conceded  to  Ger- 
many, whether  reference  be  had  to  the  devel- 
opment of  the  highest  arts  and  sciences,  or 
to  the  general  spread  of  ordinary  education. 
Dififerent  indeed  would  be  the  history  of  edu- 
cation if  the  names  of  German  educators  were 
omitted.  There  are  practically  no  illiterates 
in  Germany,  only  two  out  of  ten  thousand  of 
the  military  and  naval  recruits  being  unable 
to  read  and  write.  The  compulsory  education 
law,  which  provides  that  every  child  between 
the  ages  of  six  and  fourteen  must  attend 
school  throughout  the  whole  school  year,  is 
rigidly  enforced. 

This  entire  compulsory  period  may  be  spent 
in  the  ''folk  schools"  as  they  are  called,  and 
these  are  free.  Children  who  intend  to  go 
beyond  these  primary  schools,  however,  do 
not  take  the  whole  eight-year  course  in  them, 
but  are  transferred,  after  they  have  learned 
the  rudiments,  to  higher  schools;  while  those 
who  continue  in  the  folk  schools  rarely  go 
to  any  other  unless  it  be  the  ''continuation 
schools"  which  fit  them  for  trades. 

Many  of  the  secondary  schools  have  special 
preparatory  schools  in  connection  with  them, 
and  in  these,  as  in  the  secondary  schools  them- 
selves, fees  are  charged.  The  most  famous 
type  of  these  secondary  schools  is  the  gym- 
nasium,  a  school  which  places  chief  emphasis 
on  the  classics.  There  are  also  the  more  mod- 
ern realschule,  which  stresses  mathematics, 
science  and  the  modem  languages,  but  includes 
Latin;  and  the  oberreahchule,  which  rules  out 
the  classics  altogether;  and  in  recent  years 
^here  has  grown  up  a  combination  type  which 
has  the  advantage  of  making  it  unnecessary,  as 
heretofore,  to  settle  upon  a  boy's  career  when 
he  is  but  nine  years  old.  These  schools  are  for 
bo3's  only,  since  until  recent  j^ears  the  state 
has  paid  little  attention  to  the  higher  educa- 
tion of  girls,  leaving  that  to  private  institu- 
^tions.    To-day,  however,  there  are  three  kinds 


of  girls'  schools  which  correspond  to  the  three 
types  described  above. 

Of  universities  Germany  has  no  fewer  than 
twenty-one,  some  of  them  among  the  most 
famous  in  the  world — great  schools  to  which 
students  flock  from  all  over  the  world  to  ob- 
tain those  degrees  which  always  bestow  more 
prestige  than  degrees  gained  elsewhere.  The 
largest  universities  are  those  of  Berlin,  Munich 
and  Leipzig,  but  those  of  Bonn,  Gottingen, 
Freiburg,  Halle,  Heidelberg,  Wiirzburg  and 
Jena  are  no  less  celebrated. 

Germany  has  been  a  pioneer  in  the  estab- 
lishment of  vocational  schools,  especially  of 
those  which  are  but  part-time  schools,  open 
to  young  people  who  must  spend  the  greater 
part  of  their  time  at  work.  There  are  also 
commercial  schools  and  famous  technical 
schools  where  a  man  may  learn  to  be  an  engi- 
neer, a  forester,  a  worker  in  metals,  a  ship- 
builder, an  architect — almost  an3rthing,  in  fact, 
toward  which  he  feels  a  particular  inclination. 

The  school  systems  are  under  state  and  not 
imperial  control,  each  state  acting  independ- 
ently and  making  up  out  of  its  treasury  about 
half  the  necessary  funds,  the  rest  being  sup- 
plied by  local  taxation. 

Religion.  There  is  no  imperial  religion,  and 
in  general  it  may  be  said  that  freedom  of  wor- 
ship prevails,  though  certain  of  the  states  have 
what  are  in  effect  state  religions.  In  this 
country,  which  was  the  birthplace  of  the  Refor- 
mation, the  Protestant  or  Evangelical  faith 
predominates,  claiming  about  sixty-one  per 
cent  of  the  population,  while  the  Catholics 
have  but  thirty-six.  There  is  a  rather  sharp 
territorial  division,  some  states  being  largely 
Evangelical,  some  Catholic;  the  distribution, 
interestingly  enough,  is  very  similar  to  what 
it  was  in  the  earliest  days  of  Protestantism, 
four  centuries  ago. 

There  are  within  the  empire  over  600,000 
Jews,  and  in  some  states  their  religion  receives 
state  support,  as  do  the  Chriatian  faiths. 


Government 


a  rather  complicated  matter,  but  ita 
urea  may  be  sketched  very  simply. 
y<«x  states  which  make  up  the  em- 
«  follows:  four  kingdoms— -Prussia, 
^ODy  ftud  Wiirttemberg;  six  grand 
laden,  Hesse,  Meckleoburg-Schwerin, 
iTg-Strelitz,    Oldenburg    and    Saxe- 

five  duchies — Anhalt,  Brunswick, 
ibuTg,  Saxe-Coburg-Gotha  and  Saxe- 

;  seven  principalities  —  Waldeck. 
liwarzbui^-RudolatBdt,  Schwanburg- 
isen,  Reuss-Schleii,  Reusa-Greii  and 
rg-Lippe ;  three  free  cities — Ham- 
eek  and  Bremen;  and  one  imperial 
AlsBce-LorTBine,  taken  from  France 
Me  of  the  Franco-German  War  in 
this  great  federation  of  states,  which 
i  under  the  constitution  dating  from 

1871,  Ibe  king  ot  Prussia  has  the 
irman  emperor.  Some  of  the  states, 
1  the  early  paragraphs  of  this  article, 
al  privileges;  Prussia,  as  the  stroi^- 
r  ssumed  the  rights  it  desired,  and 
lera,  as  Bavaria  and  Baden,  exacted 
ire  they  would  consent  to  enter  the 
All,  however,  entered  volvintarily. 
peroi.  As  king  of  Prussia  the  em- 
certain  duties  and  responsibilities, 
are  distinct  from  those  which  he  as- 
sn  he  became  German  emperor.    He 

opens  and  closes  the  federal  legis- 
ies,  but  has  no  veto  power  over  their 
ppoints  and  dismisses  all  the  officers 
Lperial  service,  including  the  chan- 
iresents  the  empire  in  international 
commander-in-chief  of  the  army  and 

may  on  his  own  initiative  declare 
war;  but  in  order  to  engage  in  of- 
r  he  must  have  the  approval  of  the 
luncil  (see  below).  As  the  chief 
officer  he  deals  not  with  the  states 
I,  but  with  their  sovereigns,  for  the 
nite  practically  all  the  imperial  laws 
ni  expense. 

Bcellor.  Since  the  emperor  may  not 
sponsible  for  what  he  does,  practi- 
is  official  acta  must  be  signed  by  a 
Down  as  the  imperial  chancellor,  who 
ed  and  dismissed  at  the  will  of  the 

This  officer  is  also  prime  minister 
.  He  is  president  of  the  Bundegrat, 
1  Council,  and  has  a  seat  in   the 

or  lower  house,  but  he  is  re^-ponsiblc. 
ther  branch  of  the  legislature,  but 


solely  to  the  emperor;  for  the  government  of 

the  empire  is  not  parliamentary  in  the  same 
sense  as  that  of  Great  Britain.  Therefore  the 
chancellor  does  not  resign  if  bis  measures  are 
defeated,  as  does  the  prime  minister  of  Eng- 
land, but  may  request  the  emperor  to  dissolve 
the  Reichstag  aod  order  a  new  election.  Under 
the  emperor  he  has  charge  of  the  execution 
of  the  laws  of  the  empire,  and  he  has  as  his 
assistants  and  subordinates  thirteen  secretaries, 
each  of  whom  is  at  the  head  of  a  department 
of  government. 

The  Lesislatiice.  There  are  two  legislative 
bodies,  the  Federal  Council,  or  Bundesrat,  and 
tbe  Reichstag,  or  Parliament,  the  former  repre- 


(For  portrait  of  Emperor  Wlillara,  see  Williak 

senting  the  different  states,  the  latter  the  em- 
pire as  a  whole.  In  fact,  the  Council  is  but 
a  body  of  ambassadors,  sixty-one  in  number, 
sent  by  the  individual  states  and  voting  ex- 
actly as  they  have  been  instructed  by  their 
governments.  Any  vote  cast  without  such  in- 
structions, or  contrary  to  them,  is  not  counted. 
The  really  representative  branch  of  the 
legislature  is  the  Reichstag,  which  is  made  up 
of  397  members,  chosen  for  a  term  of  five 
years  by  the  vote  of  ali  inale  citizens  twenty- 
five  years  of  age  or  over.  About  three-fifths 
of  the  members  are  from  Prussia,  which  has 
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also  leading  influence  in  the  Federal  Council. 
Both  bodies  must  be  summoned  by  the  em- 
peror once  a  year.  Practically  all  important 
measures  originate  in  the  Council,  but  they 
must  have  the  approval  of  the  Reichstag  be- 
fore they  become  laws. 

The  Judiciary.  For  this,  little  or  no  pro- 
vision is  contained  in  the  constitution  of  the 
empire,  practically  all  of  the  courts  being  es- 
tablished by  statute,  except  the  Federal  Coun- 
cil referred  to  above,  which  settles-  disputes 
between  states.  The  present  system  of  courts 
was  created  in  1877;  it  includes  district  courts, 
in  which  petty  cases  are  tried;  territorial 
courts,  which  hear  more  serious  civil  and  crim- 
inal cases  and  act  as  courts  of  appeal  for  the 
district  courts;  superior  courts,  which  try  only 
cases  appealed  from  the  territorial  courts;  and 
an  imperial  tribunal,  which  stands  at  the  head 
of  the  system.  This  great  court,  which  is 
located  at  Leipzig,  has  over  ninety  judges,  who 
are  appointed  for  life  by  the  emperor  upon 
nomination  by  the  Federal  Council.  It  is  the 
court  of  final  appeal,  but  has  original  juris- 
diction in  cases  of  high  treason. 

Local  Affairs.  With  these  the  imperial  gov- 
ernment has  little  to  do,  as  they  are  chiefly 
administered  by  the  states.    All  the  states  con- 


tribute toward  the  support  of  the  federal  gov- 
ernment, but  much  of  what  they  pay  comes 
back  to  them  as  their  share  of  the  excise  and 
customs  revenues.  If  there  is  any  conflict 
between  imperial  and  state  laws,  it  is  the 
latter  which  must  be  amended. 

Colonies.  Germany's  colonial  policy  dates 
from  1884,  and  was  inaugurated  by  Bismarck. 
At  the  opening  of  the  War  of  the  Nations  in 
1914  the  total  area  of  German  colonies  was 
1,140,115  square  miles,  distributed  as  follows: 


COLONIES 

Togoland 

Kaxnerun    

Cterman   Southwest  Africa 

German  East  Africa 

New  Guinea   

Caroline  Islands    

Samoa 

Kiao-chau    

Total   


AREA 


33.668 

305.019 

322.432 

384,170 

92.664 

956 

993 

213 

M40.115 


Before  the  beginning  of  1916  there  had  been 
lost  of  the  above  German  Southwest  Africa. 
German  East  Africa,  the  Caroline  Islands  and 
Kiao-chau.  For  the  colonies  remaining  the  im- 
perial government  at  Berlin  makes  all  the  laws 
and  provides  all  the  officers.  h.m. 


History  of  Germany 


Its  Beginnings.  Almost  more  than  that  of 
any  other  nation,  the  history  of  Germany  has 
beeii  one  of  wars.  At  almost  any  point  where 
the  student  takes  it  up,  the  clash  of  arms  may 
be  heard,  for  the  German  nation,  as  a  nation, 
has  been  long  in  the  making  and  every  step 
has  been  gained  by  conquest.  It  was  as  a  fear- 
less, warlike  people  that  the  Romans  first 
knew  these  dwellers  on  their  northern  bor- 
ders, and  the  first  definite  fact  in  their  history 
was  their  defeat  of  the  Roman  consul  Papirius 
in  113  B.C.  Eleven  years  later  the  great  gen- 
eral Marius  administered  in  turn  a  defeat  to 
these  Teutones,  as  they  were  called,  for  the 
term  Germans  was  a  later  name,  probably 
formed  by  the  Romans  from  some  Gallic  word. 
It  was  Julius  Caesar  who  during  his  cam- 
paigns in  Gaul  gave  to  the  Roman  world  the 
first  definite  information  about  some  of  the 
barbaric  tribes  beyond  tlie  Rhine — those  tall, 
fair-haired  strangers  who  feared  not  even  the 
Roman  legions.  Nominally,  Caesar  brought 
Germany  under  Roman  sway,  and  in  the  days 
^pf  Augustus  an  attempt  was  made  to  convert 
»\i8  nominal  subjugation  into  a  real  one  by 


introducing  Roman  customs.  The  effect  was 
disastrous,  however,  because  in  a.d.  9  the  Ger- 
mans under  Arminius  won  a  complete  victory 
over  the  Roman  legions  in  a  battle  which  ranks 
among  the  decisive  ones  of  the  world,  for  it 
made  it  certain  that  Germany  should  be  Teu- 
tonic and  not  Latin  (see  Fifteen  Decisis 
Battles).  Lat^r  expeditions  were  dispatched 
to  the  country,  but  the  Romans  never  again 
gained  a  hold  on  it,  while  they,  on  the  other 
hand,  were  forced  constantly  to  defend  them- 
selves against  the  invasions  of  various  Overman 
tribes — the  Alemanni,  the  Franks,  the  Goths, 
Vandals  and  Lombards. 

A  Troubled  Time.  For  centuries  nothing  is 
known  of  the  internal  history  of  these  warring, 
shifting  tribes,  which  were  in  no  sense  a  nation. 
When  France,  under  Clovis,  became  a  state, 
more  and  more  of  the  German  tribes  became 
assimilated  therewith,  and  in  this  period  the 
history  of  Germany  is  identical  with  that  of 
France  (see  France,  subhead  History).  Charle- 
magne's great  empire  included  Germany  as 
far  to  the  north  and  east  as  the  Elbe,  and  was 
in  fact  more  German  than  French.     In  843, 
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with  the  Treaty  of  Verdun  which  assigned  to 
Charlemagne  s  grandson  Lotus  the  eastern  part 
of  the  empire  the  separate  enetence  of  Ger 
maDy  really  began  From  that  date  France 
and  Germany  m  their  earlier  stages  muted 
have  grown  farther  and  fartJier  apart  and 
rarely  has  there  been  a  time  when  perfect 
fnendlincss  has  existed  between  them 

The  newly-established  German  state  had  to 
fight  for  Its  \er\  existence  first  with  the 
Moravians  who  set  up  a  strong  kingdom  in 
the  territory  which  stiU  bears  their  name  then 
with  the  invading  Magyara  or  Hungarians 
These  Magyars  who  had  swept  westward  from 
Northern  Asia   Amulf   the  German  kmg  had 
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him  as  the  kingly  judge  m  Wagner  s  Lohettgnn 
Otto  I  therefore  succeeded  m  938  to  a  fairly 
umted  state  which  he  proved  stroi^  enough 
to  hold  together  He  defeated  the  Hunganans 
so  decisively  that  they  never  again  attempted 
to  invade  the  west  etill  further  restncted  the 
power  of  the  nobles  and  conquered  Lombardy 
placing  on  his  head  the  famous  Iron  Crown 
of  the  Lombards  (see  Crown  subhead  Iran 
Crown)  and  receiving  at  the  hands  of  the  Pope 
the  im penal  title  of  Holy  Roman  Emperor 
So  came  into  existence  that  cunous  anomaly 
the  Holy  Roman  Empire  which  endured  until 
1806  Many  of  the  kings  who  followed  Otto 
possessing   his   ambition   without   his   abdity 


„..!  Danii__,  ^    

At  right :  Empire  of  Cliartenuisne,  as  divided 
masne  was  apportioned  after  his  boii'b  death  amo; 
and  Charles  the  Bald,  by  the  Treaty  of  Verdun. 

invited  to  aid  him  in  his  struggle  with  the 
Moravians,  only  to  find  in  them  a  far  more 
dangerous  enemy.  The  reigns  of  Louis  the 
Child  (899-911)  and  of  Conrad  were  largely 
taken  up  with  vain  attempts  to  stay  the  pil- 
laging, slaughtering  Magyar  hordes. 

King  and  Nobles.  Though  it  had  one  king, 
Germany  was  not  at  that  time  a  single  state, 
but  a  number  of  duchies,  whose  rulers  poe- 
sessed  great  privileges.  They  elected  the  king, 
and  his  power  depended  very  largely  upon 
whether  or  not  he  retained  their  good  will. 
When  Conrad  died  in  918,  the  strongest  of 
these  nobles,  Henry  the  Fowler  of  Saxony  was 
chosen  king,  and  under  him  much  was  ac- 
complished. He  defeated  the  Magyars  and 
the  Slavs,  reduced  the  power  of  the  greiit 
nobles— indeed,  did  a  work  which  entities  him 
to  rank  as  the  real  creutor  of  the  German 
Empire.    Every  lover  of  music  is  familiar  with 


r  Raetia  and 


strained  all  their  powere  to  make  conquests  in 
Italy,  and  for  the  sake  of  this  foreign  field 
neglected  Germany  itself.  The  nobles  were 
prompt  to  take  advant^e  of  this  state  of 
aSairs,  drawing  more  and  more  power  into 
their  hands.  However,  in  1024  a  strong  king, 
Conrad  II,  came  to  the  throne,  and  for  a  time 
asserted  the  royal  rights.  He  also  conquered 
Burgundy  tor  Germany  and  reduced  the  Polish 
kingdom,  which  had  grown  to  a  dangerous 
strength  on  the  eastern  frontier,  to  the  rank 
of  a  vassal  dukedom. 

Conflict  with  the  Papacy.  Henry  III,  Con- 
rad's son,  who  came  to  the  throne  in  1039,  was 
a  worthy  successor  of  his  father,  and  the  great 
nobles  ceased  their  aggressions  for  the  time.j 
But  another  conflict  was  beginning— a  conflict 
which  colors  much  of  the  history  of  medieval 
Germany;  for  the  Pope,  whose  privilege  it 
was  to  crown  the  Holy  Roman  emperors,  felt 
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that  thereby  he  gained  the  right  to  interfere 
in  imperial  afiaire,  while  the  emperors,  as  they 
became  stronger,  resented  such  interference. 
It  BO  happened  that  a  strong  Pope,  Gregory 
VII,  and  a  weak  emperor,  Heniy  IV  (1056- 
1106),  were  ruling  at  the  same  time,  and  Greg- 


UNDER  FREDERICK  I,  BARBAROSSA 

1— Holland  1 4— Austria 

2 — Weetphalla  1 6 — Carl  nthia 

3— Saxony  IS — Styrla 

4_PoineranlB  IT— Arlea 
E — Brabant 

inconla  _.      .. 

andenburft  21 — TuBcanj 

10 — Moravia  23 — Patrimony  of  Saint 


ory  was  able  to  rob  Henry  of  some  of  hts 
prerogatives  and  to  force  him  to  do  penance 
in  the  guise  of  a  beggar  (see  Henry  IV,  Ger- 
many). Under  Henry  V  (1106-1125)  and  Lo- 
thair_^^1137)  the  imperial  power  dimia- 
n  reality  but  a  shadow. 
I  Hokemlaulens.  In  1138  there 
^perial  throne  a  new  dynasty,  the 
I,  the  early  part  of  whose  ruling 
Ifae  most  glorious  in  the  history  of 
many.     These  emperors  had    a 
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definite  purpoee — they  were  determined  to 
maJfe  good  Germany's  hold  on  Italy,  and  to 
wrest  from  the  Pope  hia  temporal  powers. 
Religion  waa  a  dominating  force  tbrou^  all 
this  time,  for  this  was  the  period  of  the  Cru- 
sades (which  see).  Frederick  I,  the  beloved 
Frederick  BarbaroeBa  (1152-1190)  about  whose 
name  legends  stili  hover,  was  the  greatest  of 
the  Hohenstaufen  emperors,  and  had  he  not 
met  his  death  while  on  a  Crusade  he  mi|^t 
have  strengthened  permanently  the  imperial 
power.  As  it  was,  his  successors  were  for  the 
most  part  men  of  little  ability,  and  in  the 
end  their  powers  were  so  encroached  upon  by 
the  Papacy  and  by  the  great  nobles  that  when 
the  dynasty  came  to  an  end  in  1254  the  titles 
of  German  king  and  Holy  Roman  emperor 
were  but  empty  honors. 

Durii^  this  i>eriod  s^;nificant  changes  had 
taken  place  in  Germany.  Manners  and  cus- 
toms had  become  more  refined;  women  had 
begun  to  be  looked  upon  with  more  reepect; 
the  songs  and  tales  of  the  Minnesingers  (irtiich 
see)  had  acquired  wide  popularity;  magnifi- 
cent cathedrals  had  risen  under  the  influence 
of  the  religious  enthusiafflu  generated  by  the 
Crusades,  and  the  cities  had  acquired  a  degree 
of  freedom  and  of  prominence  unknown  before. 

Another  Rise  and  Fall.  For  about  twenty 
years  after  the  death  of  the  last  Hohenstaufen, 
anarchy  prevailed  in  Germany.  The  electon 
offered  the  crown  to  the  hi^est  bidder,  but  of 
all  the  rival  nders  none  acquired  any  real 
power.  Finally,  in  1273,  the  electon  picked  out 
a  man  whom  they  thought  weak  enoi^i  not  to 
interfere  with  their  sovereign  rights — Rudolph 
of  Hapsburg;  and  thus  that  celebrated  family 
came  to  the  throne  of  Germany.  Ruddph 
proved  more  vigorous  than  the  electors  had 
hoped,  restoring  at  least  a  semblance  of  order 
and  strengthening  the  royal  authority.  He 
showed  that  favor  to  his  own  family  for  which 
the  HapsburgB  have  been  noted,  and  by  grant- 
ing to  his  son  as  a  dukedom  certain  territories 
that  he  had  acquired  in  war,  of  which  the 
chief  was  Austria,  he  laid  the  foundation  of 
the  state  of  Austria  with  its  long  line  of 
Hapsburg  rulers. 

For  over  a  hundred  yeara  there  followed 
another  of  those  troubled  periods,  when  the 
royal  power  was  held  first  by  one  family,  then 
by  another.  Significant  events  which  stand 
out  are  the  successful  rev<dt  of  the  Swiss 
against  Austria;  the  proclamation  by  Charles 
IV  (1348-1378)  of  the  (>ilden  BuU  (which 
see),  which  defined  the  powera  of  the  eleelcn: 


■  Brandenburg -Prus&a  at  the  Accession  of  rredenck  the  Great 
BTerntory  Acquired  under  Frederick  the  Great 
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and  the  war  with  the  Hussites  brought  on  by 
the  failure  of  Sigismuod  (1410-1437)  to  protect 
John  Huss  as  he  had  promised.  In  143S  Albert 
II  of  Austria,  the  descendsnt  of  that  early 
Albert  to  whom  was  granted  the  domain  of 
Austria,  was  made  emperor,  and  for  almost 
four  centuriea  the  Hapsburgs  bore  the  imperial 
title,  though  each  time  the  electors  went 
through  the  form  of  choosing.  A  strong  maa 
came  to  the  throne  late  in  the  fifteenth  cen- 
tury— Maximilian  I  (1493-1519) ;  and  under 
him  the  Empire  became  again  in  a  sense  an 
entity. 

Even  more  powerful  was  hia  grandson, 
Charles  V  (1519-1556),  who  during  much  of  hia 
long  reign  was  the  dominant  prince  of  Europe, 
for  not  only  Germany,  but  Spain,  Naples  and 
the  Netherlands  were  under  his  sway.  But 
even  during  hia  reign,  when  the  imperial  power 
was  at  its  very  height,  the  breaking  up  of  the 
empire  was  beginning.  Luther  had  nailed  to 
the  church  door  hia  ninety-five  thesea,  and 
therewith  the  Reformation  had  begun.  (For 
the  history  of  this  period  see  Lijthbr,  Mabtin  ; 
Reformation;  Chables  V.)  The  conflict  be- 
tween Catholics  aitd  Protestants  was  brought 
to  an  end  temporarily  in  1555  by  the  Peace 
of  Augsburg,  which  allowed  to  the  Lutherans 
a  certain  measure  of  religious  freedom;  but 


this  very  agreement  opened  up  new  questions 
which  were  the  cause  of  later  dissension. 

The  Thirty  Years'  War.  The  reigns  of 
C^harles's  successors,  Ferdinand  (155&-1564), 
Maximilian  II  (1564-1576)  and  Rudolph  11 
(I576-1S12),  saw  the  growth  of  that  important 
movement  known  aa  the  Counter-Reformation 
(which  see),  and  an  ever-widening  gulf  be- 
tween the  Catholics  and  Protestants.  In  1617, 
during  the  reign  of  Emperor  Matthias  (1612^ 
1619),  the  ardent  Catholic  Ferdinand  waa 
crowned  king  of  Protestant  Bohemia,  and  the 
result  was  that  gigantic  stru^e  known  as  the 
Thirty  Years'  War.  Conditions  in  Germany 
during  the  war  were  almost  indescribable,  and 
at  its  close  is  1648  the  country  was  completely 
exhausted.  Moat  of  the  population  of  the 
country  diatricta  had  been  killed,  enormous 
debts  had  been  incurred,  and  many  of  the  in- 
dustries bad  been  ruined.  Moreover,  most  of 
the  princes  had  gained,  as  the  price  of  their 
aid  in  the  war,  practical  independence,  and 
instead  of  one  Germany  there  were  about  two 
hundred  small  states,  each  of  which  was  only 
nominally  subject  to  the  emperor.  The  im- 
perial authority  waa  completely  wrecked,  and 
national  feeling  waa  dead,  except  in  so  far  as 
most  of  the  states  had  come  to  look  upon 
themselves  as  in  some  way  opposed  to  Austria. 


Prussia 
Confederation 
of  the  Rhine 


OBRMANY  AT  THE  HEIGHT  OF  NAPOLEON-g  POWER 
The  French  extended  their  empire  eastward  to  the  Baltic  Bea,  and  Included  Hagdeburg. 
me  Westphalia  was  a  kingdom  ruled  by  Napoleon's  brother,  Jerome. 


Gennaoy  to  the  Time  of  Napoleon.  Mean- 
while one  of  the  states  of  Germany  was  grad- 
ually acquiring  an  increased  power.  This  was 
Prussia,  and  it  is  in  the  rise  of  this  power  that 
the  interest  in  German  history  centers  for  a 
century  and  a  half  after  the  dose  of  the  Thirty 
Years'  War  (see  Prussia,  subhead  History).  In 
theory  the  ruler  of  Prussia,  who  in  1701  took 
the  title  of  king,  still  owed  allegiance  to  the 
emperor,  but  in  reality  there  was  growing  up 
a  determined  antagonism  between  them.  A 
crisis  occurred  in  imperial  affairs  in  1740,  when 
with  the  death  of  Emperor  Charles  VI  (1711- 
1740)  the  male  Hapaburg  line  died  out,  and 
in  accordance  with  the  Pragmatic  Sanction 
(which  sec)  hia  daughter  Maria  Theresa  at- 
tempted to  assume  the  imperial  title  (see 
AusTBU-HuNGAHY,  Subhead  History;  Mabu 
Theresa;  Succession  Wabs,  subtitle  War  of 
the  Austrian  Succession).  Soon  after  the  close 
of  the  War  of  the  Austrian  Succession  another 
war  broke  out,  between  Maria  Theresa  and  the 
ambitious  king  of  Prussia,  Frederick  the  Great 
(which  see).  By  hia  conduct  of  the  Seven 
Years'  War  (which  see),  Frederick  brought 
Prussia  still  farther  to  the  fore  as  the  natural 
enemy  of  Austria  and  as  the  one  possible  cen- 
ter for  a  future  united  Germany. 


The  great  European  upheaval  which  fol- 
lowed upon  the  French  Revolution  affected 
Germany  profoundly  (see  Napoixon  I),  ending 
even  the  nominal  existence  of  the  empire,  for 
in  1806  Francis  II  formally  resigned  the  title 
of  Holy  Roman  emperor  and  took  that  of 
Emperor  of  Austria.  It  was  Napoleon's  idea 
to  isolate  Austria  and  Prussia  and  to  form  of 
the  west  German  states  a  Confederation  of 
the  Rhine,  but  after  his  fall  the  Congress  of 
Vienna  formed  all  the  Germait  states  into  a 
confederacy,  with  Austria  at  its  head. 

Rivalry  of  Amtria  and  Pnusls.  The  plans 
for  the  confederation  included  the  promise  of 
constitutions  for  the  different  states,  but  this 
provision  was  in  the  main  ignored,  and  there 
were  constant  disturbances,  owing  to  the  de- 
mands of  the  people  for  constitutional  govern- 
ment. It  was  in  1830  and  1848,  thoee  years 
when  the  revolutionary  spirit  was  felt  through- 
out all  Europe,  that  these  disturbances  culmi- 
nated, many  of  them  successfully.  In  1830 
was  formed  the  customs  union  or  ZoUverein 
(which  see)  among  the  states,  and  this  fosteied 
the  growing  feeling  of  n&tionality  i^ch  in 
1848  resulted  in  the  assembling  of  a  natinaal 
parliament  at  Frankfort.  But  Austm  and 
Prussia,  by  their  rivalry,  broucdit  to  auii^  tlie 
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federation  plans,  and  the  Prussian  king,  Fred- 
erick William  IV,  refused  to  accept  the  title 
of  emperor  of  the  Germans. 

In  the  year  1861  a  new  king,  William  I,  came 
to  the  throne  of  Prussia,  and  he  was  a  man 
of  bolder  spirit.  He  called  to  his  aid  Bismarck, 
chief  among  the  nation-builders  of  modem 
Europe,  and  under  the  direction  of  that  deter- 
mined minister  the  unification  of  Germany 
proceeded  apace.  Bismarck's  deliberate  plans 
for  breaking  with  Austria  are  described  in  the 
article  under  his  name  and  in  that  on  the 
Seven  Weeks'  War.  Emerging  from  this  strug- 
gle with  new  prestige,  Prussia  gathered  about 
her  the  neighboring  states  in  a  North  German 
Confederation,  of  which  the  king  of  Prussia 
was  president;  but  even  then  the  ambition  of 
Bismarck  was  not  satisfied. 

The  Birth  of  a  Nation.  He  saw  ahead  a  war 
with  France,  and  prepared  for  it  carefully, 
so  when  the  latter  nation,  jealous  of  the 
growing  power  of  the  Hohenzollems,  forced 
the  issue,  the  victory  of  Germany  was  sure 
(see  Franco-German  War).  France  paid  a 
large  indemnity  and  gave  back  to  Germany 
Alsace  and  Lorraine,  those  much  prized  terri- 
tories which  had  belonged  to  Germany  through 
a  thousand  years  but  which  Louis  XIV  had 
conquered  for  France.  More  important  to 
Germany  than  any  territorial  gain  was  the 
awakening  of  an  intense  national  feeling  among 
the  states,  which  made  it  possible  to  change  the 
confederation  into  an  empire  and  to  proclaim 
William  I  as  German  emperor.  This  was  done 
on  January  18,  1871,  and  the  state  was  launched 
on  its  new  career.  Bismarck  kept  the^  helm 
during  the  lifetime  of  William  I  and  during 
the  short  reign  of  his  son,  Frederick  III,  who 
succeeded  in  1888  and  died  in  the  same  year; 
and  the  colonial  power  of  Germany,  the  for- 
mation in  1883  of  the  Triple  Alliance,  including 
Germany,  Austria  and  Italy,  and  the  anti- 
Socialist  agitation  were  all  his  work. 

The  Reign  of  William  H.  But  the  Iron 
Chancellor,  as  Bismarck  was  called,  did  not 
find  favor  with  the  aggressive  William  II,  who 
came  to  the  throne  in  1888  and  showed  at  once 
his  determination  to  be  the  real  ruler  of 
Germany,  so  far  as  the  constitution  would 
permit.  Bismarck  therefore  resigned  in  1890, 
and  the  list  of  his  successors  includes  Caprivi, 
Hohenlohe,  Von  Biilow  and  Von  Bethmann- 
Hollweg,  who  became  chancellor  in  1909.  Ger- 
many took  an  active  part  in  Eastern  affairs 
in  1898  when,  after  the  murder  of  two  German 
missionaries  in  China,  the  port  of  Kiao-chau 


in  Shantung  was  seised  and  made  the  center 
of  a  German  protectorate  in  that  region  (see 
Kuo-cuAu).  Two  years  later  German  troops 
were  prominent  in  the  suppression  of  the  Boxer 
Rebellion  (which  see). 

Germany  and  the  War  of  the  Nations,  In 
the  summer  of  1914  there  began  in  Europe 
that  greatest  struggle  of  all  times,  known  as 
the  War  of  the  Nations.  The  causes,  both 
ulterior  and  immediate,  and  the  events  of  the 
war  are  treated  in  the  article  under  that  head. 

Germany  claimed  itself  not  the  primary  ag- 
gressor in  the  war.  From  the  first,  public 
interest  centered  chiefly  in  Germany  and  Eng- 
land, between  which  powers  the  struggle  was 
most  intense.  Germany  constantly  asserted 
that  Great  Britain  was  its  most  malignant 
enemy,  due  largely  to  the  fact  that  the  lat- 
ter's  navy  was  effecting  a  close  blockade  of 
the  German  Empire.  So  serious  did  the  block- 
ade become  that  Germany,  through  a  subma- 
rine campaign  against  friend  and  foe  alike, 
sought  to  stop  all  commerce  to  its  enemies 
and  reduce  them,  also,  to  the  starvation  point. 
Vessels  of  all  nations  were  torpedoed  on  sight 
and  without  warning,  and  this  direct  violation 
of  international  law  so  alarmed  the  great  neu- 
tral nations  that  on  April  6,  1917,  the  United 
States  declared  that  through  Germany's  acts 
a  state  of  war  existed  between  those  two  coun- 
tries. Latin-American  countries  lined  up  in 
sympathy  with  the  American  republic,  and  be- 
fore May  1  it  appeared  that  the  Teutonic 
empires  would  have  to  contend  against  the 
greater  part  of  the  world.  A  leading  German 
official  voiced  the  growing  conviction  that  if 
victory  were  not  achieved  by  German  arms 
the  Hohenzollem  dynasty  was  doomed.  See 
War  of  the  Nations.  h.m. 

Consult  Dawson's  Oerman  Life  in  Town  and 
Country;  Wade's  Our  Little  Oerman  Cousin; 
Henderson's  Short  History  of  Oermany;  Tonge's 
Young  Folks  History  of  Oermany. 

Related  Sobjeeta.  The  articles  in  these  vol- 
umes referring  to  Germany  are  numerous,  but 
the  following  classified  Index  will  make  reference 
to  them  easy. 

CITIES  AND  TOWNS 

Aix-la-Chapelle  Breslau 

Altona  Brunswick 

Augsburg  Cassel 

Baden  Chariot  ten  burg 

Barmen  Chemnitz 

Bayreuth  Cologne 

Berlin  Danzig 

Bingen  Darmstadt 

Blenheim  Dortmund 

Bonn  Dresden 

Bremen  Dulsburg 

^remerhaven  Dttsseldorf 
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OUTLINE   AND   QUESTIONS   ON   GERMANY 


Outline 


I.    Location  and  Slae 

(1)  Centrally  located  In  Europe 

(2)  Latitude,  47'  16'  to  55"  53'  north 

(3)  Longritude.  5"  52'  to  22*  52'  east 

(4)  Geographic  relation  to  other  countries 

(5)  Effects  of  location 

(6)  Size 

II.  What  Conatltotes  Germany 

(1)  Kingdoms 

(2)  Grand  duchies 

(3)  Duchies 

(4)  Principalities 

(5)  Free  cities 

III.   Phyalcal  Features 

(1)  Sea  coast 

(a)  About  one-third  of  total  boundary 

(2)  Highland  and  lowland 

(a)  Northern   lowland 

1.  Part  of  great  plain 

2.  Fairly   monotonous  surface 

(b)  Southern  highland  region 

1.  Alpine  country 

2.  The  highland  proper 

(3)  Effect  of  surface  features  on  history 

(4)  Rivers 

(a)  6,000   miles   of  navigable   water- 

ways 

(b)  Chief  rivers 

(5)  Lake  regions 

IV.  CUmate 

(1)  Comparatively  even  climate 

(a)  Effect  of  mountains  and  sea 

(2)  Greater  variation  ea^t  and  west  than 

north  and  south 

(3)  Rainfall 

V.  The  People 

(1)  National  characteristics 

(2)  Diversified  character  of  people 

(3)  Languages 

(4)  Population 

(5)  Density  compared  with  that  of  other 

countries 

(6)  Cities 

VI.  Indnatrles 

(1)  Mining 

(a)  Great  mineral  wealth 

(b)  Chief  products 

1.  Coal 

2.  Iron 

(2)  Manufacturing 

(a)   Marvelous  recent  development 


(b) 


(c) 


(d) 


(3) 


Surpassed  only  by  Great  Britain 

and  United  States 
Chief  products 

1.  Textiles 

2.  Metal  goods 

3.  Beet  sugar 

4.  Beer 
Industrial  Insurance 

Agriculture 

(a)  Necessity  for  Importation  of  food- 

stuffs 

(b)  Methods  employed 

(c)  Chief  crops 

1.  Cereals 

2.  Potatoes 

3.  Hay 

(d)  Stock  raising 


VII.    Transportation  and  Conuneree 

(1)  Railroads 

(2)  Rivers 

(3)  Canals 

(4)  Large  foreign  commerce 


(1) 


(2) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

VIII.   Education  and  ReltsloB 

High  rank  educationally 

(a)  Practically  no  Illiterates 

(b)  The  school  system 
No  state  church 

(a)  Distribution   of   Protestants   and 
Catholics 

IX.    GoTemment 

Relation  of  Kaiser  to  states 
Powers  of  emjyeror 
The  Chancellor 
Legislature 
Judicial  department 
Colonial  holdings 

X.   HlMtorj 

In  earliest  times 
The  era  of  Charlemagne 
The  feudal  period 
The  Holy  Roman  Empire 
Struggle  between  Emperor  and  Pope 
The  Hohenstaufen  Dynasty 
The  Reformation 
The  Thirty  Years'  War 
The  rise  of  Prussia 
The  Napoleonic  Era 
Rivalry  of  Austria  and  Prussia 
Franco-German  War  and  establish- 
ment of  the  empire 
Recent  development 
The  War  of  the  Nations 
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Questions 

Why  are  not  all  the  inhabitants  of  Germany  Germans  in  the  same  sense  in  which 
the  people  of  the  United  States  are  Americans? 

In  what  way  do  the  "folk  schools"  differ  from  primary  schools  in  the  United 
States? 

What  great  emperor  had  to  humble  himself  and  don  the  guise  of  a  beggar,  and 
why? 

In  what  sense  was  Frederick  the  Great  the  forerunner  of  Bismarck? 

What  characteristic  have  the  Germans  which  takes  the  place  of  English  deter- 
mination and  French  quickness? 

What  t3T3ically  German  river  has  neither  its  source  nor  its  mouth  within  Ger- 
many? 

At  the  outbreak  of  the  War  of  the  Nations,  how  many  countries  surpassed  Ger- 
many in  value  of  manufactures? 

How  does  Germany  rank  as  regards  percentage  of  illiteracy? 

Why  does  not  the  Chancellor  resign  if  an  important  policy  which  he  has  brought 
forward  is  defeated? 

What  was  the  Iron  Crown  of  the  Lombards,  and  when  did  it  play  a  part  in  the 
history  of  Germany? 

What  were  the  chief  effects  of  the  Thirty  Years'  War? 

What  does  the  expression  "a  place  in  the  sun"  signify,  and  how  has  it  been  used 
in  connection  with  Germany? 

How  might  the  history  of  this  country  have  been  different  if  there  had  been  no 
mountain  systems? 

What  product  still  obtained  along  the  Baltic  coast  was  famous  in  the  days  of 
the  Roman  Empire? 

What  medieval  king  of  Germany  was  made  famous  by  one  of  the  greatest  music 
dramas  of  modem  times? 

When  did  the  nailing  of  certain  "theses"  on  a  door  change  the  history  of  a 
continent? 

How  far  can  you  travel  in  a  straight  line  in  Germany? 

How  does  the  highest  point  in  Germany  compare  in  altitude  with  the  highest  in 
France?    In  England?     In  Alberta? 

How  does  Germany  rank  as  a  coal  producer?    As  an  iron  producer? 

How  many  countries  have  a  greater  railroad  mileage?  How  many  have  a  greater 
mileage  in  proportion  to  population? 

How  did  the  Franco-German  War  help  in  the  founding  of  the  empire? 

What  part  of  North  America  is  approximately  in  the  same  latitude  as  Germany? 

Why  are  the  transient  birds  of  the  country  very  numerous? 

Who  deliberately  plunged  the  nation  into  war  in  order  to  humble  a  rival? 

What  mountains  in  Germany  are  not  called  mountains? 

What  early  battle  on  German  soil  ranks  among  the  world's  decisive  conflicts? 

How  many  countries  of  Europe  have  a  greater  average  density  of  population? 

What  is  the  difference  in  the  ordinary  meaning  of  the  word  gymnasium  in  Ger- 
many and  in  America? 

What  is  the  first  known  fact  in  the  history  of  Germany? 

How  many  countries  of  Europe  are  larger  than  Germany?  How  many  states 
of  the  United  States?    How  many  provinces  of  Canada? 

What  is  there  of  peculiar  interest  about  the  distribution  of  Catholics  and  Prot- 
estants in  the  Empire? 
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Elberfeld 

Ems 

Erfurt 

Essen 

Frankfort-on-the-Maln 

Frankfort-on-the-Oder 

Halle 

Hamburg 

Heidelberg 

Jena 

Karlsruhe 

Kiel 

K5nigsberg 

Krefeld 

Leipzig 

Ltibeck 

Ludwigshafen 

Magdeburg 

Mainz 


Mannheim 

Metz 

Munich 

Mttnster 

Nuremberg 

Oberammergau 

Osnabrllck 

Posen 

Potsdam 

Ratisbon 

Rostock 

Stettin 

Strassburg 

Stuttgart 

Ulm 

Wiesbaden 

Wittenberg 

Worms 

Wtirzburg 
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COLONIES 

See  list  in  article  above. 


HISTORY 


Augsburg  Confession 
Balance  of  Power 
Berlin,  Congress  of 
Counter-Reformation 
Elector,  German 

Imperial 
Franco-German  War 
Free  Cities 
Golden  Bull 
Hanseatic  League 
Hessians 
Hohenstaufen 
Hohenzollern 
Holy  Alliance 
Holy  Rom&n  Empire 


LUtzen,  Battles  of 
Peasants'  War 
Reformation 
Sadowa,  Battle  of 
Schmalkaldic  League 
Seven  Weeks'  War 
Seven  Years'  War 
Succession  Wars 
Thirty  Years'  War 
Trent,  Council  of 
Triple  Alliance 
Vienna,  Congress  of 
War  of  the  Nations 
Zollverein 


Much  of  the  history  of  the  country  is  contained 
In  the  articles  on  the  rulers  or  other  distinguished 
men: 


Bethmann-Hol  I  weg 
Blsmarck-Schtinhausen, 

Prince 
BlUcher,  Gebhard  von 
BUlow,  Prince  von 
Charlemagne 
Charles 

Ferdinand  I  and  II 
Frederick  I,  Barbarossa 
Frederick  I,  II  and  III 
Frederick  William  I, 

III  and  rv 


Henry  III,  IV  and  VI 
Hindenburg,  Marshal 

von 
Louis,  the  German 
Luther,  Martin 
Maximilian  I 
Moltke.  Count  von 
Stein,  Baron  von 
Tilly,  Count  of 
Wallenstein,  Duke  of 
William  I  and  II 


ISLANDS 

Admiralty  Ladrone 

Bismarck  Archipelago       New  Guinea 
Helgoland  Samoa 


Alps 

Jura 

Black  Forest 

Riesen-Geblrge 

Harz 

Vosges 

RIVERS 

Danube 

Rhine 

£21be 

Spree 

HM^^. 

Vistula 

^^^^^^ 

Weser 

Alsace-Lorraine 

Baden 

Bavaria 

Brandenburg 

Brunswick 

Hanover 

Hesse 

Mecklenburg-Schwerin 

Oldenburg 


Palatinate 

Pomeranla 

Posen 

Prussia 

Saxony 

SchleswIg-HolstelD 

Silesia 

Wttrttemberg 


GERMINATION,  jermina'shun,  the  process 
by  which  the  germ  of  a  plant  organism  begins 
to  develop  into  a  perfect  plant.  The  term  is 
derived  from  the  Latin  germen,  meaning  bud, 
and  is  often  used  interchangeably  with  sprout- 
ing. The  miracle 
of  growth  —  the 
emergence  of  a 
tender  green 
shoot  from  the 
moist,  warm  earth 
in  the  spring 
time,  after  the 
planting  of  the  c 
ripened  seed  —  is 
one  of  the  most 
familiar  and  yet 
one  of  the  most 
wonderful  facts  in 
nature.  What  has 
taken  place  is  the 
awakening  to  ac- 
tivity of  the  germ 
of  life — ^the  em- 
bryo, or  inner 
kernel,  of  the 
seed.  The  em- 
bryo is  itself  a 
miniature  plant, 
and  in  many  cases 
it  has  a  fairly  definite  set  of  organs — a  little 
point  at  one  end  called  the  hypocotyl,  which 
is  a  rudimentary'  stem ;  one  or  two  seed  leaves, 
called  cotyledons;  and  a  plumule,  or  seed  bud. 
See  Seeds. 

There  are  three  conditions  which  are  neces- 
sary for  the  sprouting  of  a  seed.  These  are 
warmth,  moisture  and  a  supply  of  oxygen. 
Different  plants  vary  in  their  temperature 
requirements,  and  the  farmer  must  learn  by 
experience  when  to  sow  the  various  grains  and 
vegetables.  Com  planted  too  soon  will  decay 
in  the  ground,  but  peas  can  safely  be  sown  not 
long  after  the  soil  is  free  from  frost.  The  fol- 
lowing table  shows  the  temperatures  required 
by  a  few  well-known  plants;  the  degrees  are  <m 
the  Fahrenheit  scale: 


Two 
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stages  in  the  growth 
of  the  bean,  (a)  Taproot; 
(b)  h31>ocotyl  (the  portion  of 
the  stem  below  the  cotyle- 
don) ;  ice)  the  cotyledon. 
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Moisture  softens  the  outer  coat  of  the  seed, 
reloxee  the  tissues  of  the  embryo  and  eiIso  dis- 
solves certain  food  materials  present  id  the 
seeds  so  they  may  be  assimilated.  Too  little 
moisture  and  too  much  are  equally  injurious 
to  growth,  for  the  first  condition  retards  ger- 
mination, and  the  second  causes  many  species 
to  decay  because  of  lack  of  air.  A  supply  of 
oxygen  is  necessary,  because  without  this  sub- 
stance certain  chemical  changes  which  accom- 
pany growth  cannot  take  place.  The  time 
required  for  germination  varies  greatly  with 
difierent  plants.  Seeds  of  trees  and  shrubs 
usually  take  more  time  to  sprout  than  do 
those  of  grains,  grasses  and  vegetables;  the 
ash  and  hornbeam,  for  instance,  do  not  grow 
until  the  second  spring  after  the  sowing.  Pars- 
ley seeds  sprout  in  about  two  weeks,  and  those 
of  grains,  grasses  and  many  herbs  of  the  pea 
family  in  from  two  to  eight  da>'s. 

Examples  of  Germination.  The  bean  is  a 
good  example  of  those  plants  which  have  two 
seed  leaves  (cotyledons),  both  of  which  rise 
above  the  ground  during  the  growing  process 
(see  Cotyledon).  First,  the  outer  coat  of  the 
seed  (the  testa)  splits  open,  and  a  conelike 
outgrowth  pushes  its  way  downward  into  the 
soil,  soon  developing  a  covering  of  fine  hairs  on 
its  sides.  This  is  the  beginning  of  the  root 
system  of  the  plant.  Then  the  cotyledons 
burst  open,  and  as  they  rise  from  the  ground 
a  green  stem  develops  between  them  and  the 
roots  in  the  soil.  Under  the  action  of  the  sun- 
light the  cotyledons  turn  green,  but  as  the 
nourishment  stored  in  them  is  absorbed  by  the 
plant  they  wither  and  fall.  Their  place,  how- 
ever, is  taken  by  a  pair  of  true  leaves,  which, 
with  the  developing  root  system,  supply  the 
young  plant  with  food. 

The  pea,  another  plant  with  two  eeed  leaves. 
germinates  differently,  for  its  cotyledons  re- 
main in  the  ground  while  their  nourishment 
is  being  absorbed,  and  the  first  leaf  that  ap- 
pears above  ground  is  a  true  leaf.  The  ger- 
mination of  seeds  having  but  one  cotyledon  is 
illustrated  by  that  of  the  Indian  com.  Here 
the  nourishment  is  stored  at  the  large  end  of 
the  kernel.  As  in  case  of  the  pea,  the  nourish- 
ment is  absorbed  while  the  seed  leaf  remains 
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underground,  and  the  first  leaf  above  ground 
is  a  true  leaf.  v/sx. 

GEBH  THEORY  OF  DISEASE.  See  Dis- 
BABB,  subtitle  Disease  t'n  the  Human  Body. 

GESOHB,  lAarom',  J&AN  Leon  (1S24-1904), 
a  n«nch  painter  and  sculptor,  considered  one 
of  the  most  eminent  artists  of  the  later  nine- 
teenth century.  He  received  practically  all  of 
his  early  trainii^  from  Paul  Delarochc;  this 
was  supplemented  by  extensive  travel.  His 
work  is  remarkable  for  perfect  drawing  and 
grouping,  although  critics  consider  his  color 
often  lacking  in  warmth.  Most  of  his  pictures 
are  in  French  museums,  but  he  is  also  well 
represented  in  American  collections,  particu- 
larly the  Metropolitan  Museum,  New  York 
City.  Some  of  his  famous  paintings  are  Giad- 
iatora  from  Caesar,  The  Age  of  Avj/ustus,  Slave 
Market  in  Rome,  Death  0}  Caesar  and  Duel 
Alter  a  Masked  Ball.  With  the  article  Caesab 
is  a  faithful  reproduction,  in  halftone,  of  the 
Death  of  Caesar. 

GERONIMO,  jeron'tmo  (?1834-1909),  an 
Apache  chief  of  the  Chiricahua  band,  who 
during  the  years  1884  and  1886,  as  the  leader 
of  a  band  of  savages,  made  hostile  raids  into 
New  Mexico  and  Arizona.  General  Crook 
forced  him  to 
surrender  in  1886, 
but  on  the  march 
to  Fort  Bowie, 
where  imprison- 
ment awaited 
them,  the  Indians 
escaped  and  re- 
newed their  dep- 
redations. The 
vigorous  meas- 
ures of  General 
Miles,     who    re- 


placed     General 
Crook,   resulted   in 
Geronimo,  who  n 
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the  second  surrender  of 
I  sent  to  Fort  Pickens,  Fla., 
and  later  to  Fort  Sill,  Okla.,  where  he  was 
held  as  a  military  prisoner  until  his  death. 

GERBYUANDER,  ger  i  man'der,  a  word 
coined  in  the  United  States  in  1812,  defining 
an  unsatisfactory  division  of  a  state  into  polit- 
ical districts.  When  Elbridge  Gerry  was  gov- 
ernor of  Massachusetts  the  legislature  made  a 
new  division  of  the  districts  for  the  election  of 
state  senators,  grouping  the  counties  together 
that  returned  large  Federalist  majorities.  By 
this  means  the  representation  of  the  Federalist 
party  in  the  legislature  was  reduced.  One  dis- 
trict, under  the  new  law,  was  so  unusual  in 


■. 'in>ii  soimit.  Nj'-fLin  Hale,  named  for  the 
H , '  isiitintoc*  3«T>.  ooe  of  the  editors  of  the 
I  .■,■;  '4  -NtfM/iT.  drew  (he  geographical  fig- 
iT  uni  ^:xalbIWd  it  at  a  dinner  party.  Some 
u^  t  lutMbnl  Uke  a  salamander.  "No,"  said 
■KHiivT,  "It  B  a  Gerrymander."  For  yeare  the 
luui  was  ibwd  by  the  Federalists  as  a  term 
■  L'UDieuipl  for  the  governor  and  the  Demo- 


THE  FIRST  OBRRTUANDBR 
The  misshapen  dlatrlct  BuBKUted  to  opponenta 
of  Ihe  responsible  political  party  the  addition  of 
forked  tongue,  wlnga  and  claws. 

cratic  legislature  which  had  established  the 
artificial  redistricting  of  the  state.  The  word 
has  been  fully  incorporated  into  the  language, 
and  is  used  very  generally  in  its  verb  form. 

Many  states  are  genynMndeTed  by  nature. 
The  most  famous  gerrymander  in  the  United 
States  since  the  original  one  of  1812  was  the 
"shoestring  district"  (Sixth  Congressional}  in 
Mississippi.  It  was  formed  (o  minimize  the 
negro  vote,  and  consisted  of  all  the  coimties 
in  the  state  along  the  Mississippi  River;  it 
was  about  300  miles  long  and  only  about 
twenty  miles  broad. 

Elbridge  Geny  (1744-1814)  was  the  governor 
of  Manachusetts  whose  name  is  perpetuated 
in  the  word  gerrymander.  He  was  bom  in 
Marbl'hi:i(l,  _\1 1^^ ,  wjs  graduated  at  Harvard 
ColWo  m  1762.  nn<\  died  at  Washington,  D.C., 
.  ISll  Xt  the  time  o(  his  death 
nt  of  the  United  States. 
the  Declaration  of  Inde- 
imber  of  the  United  States  Con- 
^vention.  a  member  of  Congress 
lyeai?.  and  in  1797  was  sent  to 
-  '"■tablish  diplomatic  reUtioos  with 
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that  country.  His  term  as  governor  of  Mana- 
chusetts  was  from  1810  to  1812. 

CBTHSEMAHE,  gethtem'ane,  a  beautiful 
garden  filled  with  otive  trees  located  about  a 
mile  east  of  Jerusalem,  between  the  River 
Kedron  and  the  Mount  of  Olives.  During 
His  mission  on  earth  Jesus  often  retired  to  this 
spot  for  meditation  and  prayer.  It  is  now  for- 
ever sacred,  because  it  was  the  scene  of  His 
agony,  His  betrayal  by  Judas  and  His  arrest. 
Although  the  exact  location  is  not  known,  the 
Latins  have  built  a  wall  arouod  a  plot  of 
ground  140  by  150  feet  just  across  the  river 
from  Jerusalem,  and  have  arranged  it  as  a 
European  garden  and  have  {U'eaerved  it  as  the 
BBcred  spot.  The  Greeks,  envious  of  the  Lat- 
ins, have  inclosed  a  place  a  little  north  beside 
the  Virgin's  tomb,  and  contend  that  this  is 
the  true  Garden. 

GETTYSBUKG,  get'izbvTg,  Battle  of,  s 
decisive  engagement  of  the  War  of  Secesaian. 
generally  regarded  as  the  turning  point  of  the 
struggle  between  the  North  and  South.  There- 
after the  fcMtunes  of  the  Confederacy  gradu- 
ally waned.  In  this  hotly-contested  battk. 
idiicb  was  fou^t  July  1,  2  and  3,  1863,  at 
Gettj'sbuig,  Pa.,  Lee's  magnificent  anny  of 
Northern  Vitginia,  numbering  about  70,000, 
was  defeated  by  the  Federal  army  of  the  Po- 
tomac, commanded  by  General  Geoige  G. 
Meade.  About  93,500  of  the  Union  force  of 
over  VSOfSOO  took  part  in  the  field  operations. 
After  the  Confederate  victory  of  Chancetloia- 
i-ille  (May  2-4),  the  two  armies  lay  encamped 
for  some  time  on  opposite  sides  of  the  Rap- 
pahannock, at  FYederick^urg,  Va.  In  the 
meantime  Lee  reorganised  his  forces,  which  he 
divided  into  three  sections,  placing  over  them 
Longstreet,  Ewelland  A.P.  Hill.  He  then  laid 
his  plans  for  a  second  invasion  of  the  North, 
hoping  thereby  to  defeat  the  Federal  army, 
capture  Washington,  and  bring  the  war  to  a 
close  favorable  to  the  Confederacy. 

On  June  3  the  main  body  of  the  Confed- 
erate forces  began  their  northward  movement. 
The  Federals  followed,  and  on  July  1  the  ad- 
vance forces  of  the  two  armies  faced  each 
other  at  Gettysburg,  i^ch  lies  at  the  foot  of 
two  ridges.  Directly  to  the  south  is  the  one 
known  as  Cemetery  Ridge,  which  is  shaped 
like  a  fishhook.  Three  elevations  crown  its 
summit,  Culp's  Hill,  at  the  bat4>  of  the  hook, 
and  Little  Round  Top  and  Round  Top,  at 
the  other  extremity.  A  mile  to  the  west  rises 
Seminary  Ridge,  which  was  occupied  by  Lee's 
army  as  its  various  divisions  arrived. 
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On  the  moming  of  July  1  the  Federal  ad- 
vance waa  forced  through  the  town  to  Cem- 
eteiy  Ridge,  where  a.  strong  defensive  position 
was  taken.  Both  sidea  lost  heavily  during  the 
day.  That  night  and  the  following  day  nearly 
the  whole  of  each  anny  was  brought  on  the 
field,  and  the  battle  was  resumed 


THE  FIELD  OF 
— Rode's  divlBlon 

— E well's  division 


July  3. 
G — LongHtreet'B  corps 
*— A.  P.  HlllB  corps 
T~Hllh'B  division 
8 — Eweir*  corps 
3 — Lee's  headquarters 
10 — Mea.de's  headquar- 
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■Howard's  corps 
2 — Slocum'e  corps 
3 — Sickles'  corps 
4— Sickles'  advance, 

July  S. 

iredlth'a  corps 
« — Cutler 
7 — Reynolds 
8— Sohun 
3 — Stuart's  cavalry 
-      ~         ■  fairy 


during  the  afternoon  of  July  3.  The  Federals 
formed  their  line  along  Cemetery  Ridge,  from 
Gulp's  Hill  to  Round  Top.  The  Confederates 
opened  the  attack,  driving  back  the  Union 
left  under  General  Sickles,  with  terrible  loss 
on  both  aides,  and  securing  a  temporary  foot- 
hold on  a  Bection  of  Culp's  Hill.  From  this 
position,  however,  they  were  driven  out  early 
on  the  moming  of  July  3, 

The  crucial  attack  of  the  battle  begun  at 
one  o'clock,  on  the  third  day.  Lee,  against  the 
advice  of  Longstreet,  decided  to  make  a  gen- 
eral assault  on  the  Union  center,  under  the 
command   of   General   Hancock.     For  nearly 
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two  hours  the  valley  between  Cemetery  and 
Seminary  ridges  reechoed  to  the  Bounds  of 
a  furious  cannonade.  Finally  the  Union  com- 
mander gave  the  order  to  cease  firing,  so  that 
the  guns  might  cool.  At  three  o'clock,  Lee, 
thinking  that  he  had  silenced  the  batteries  of 
the  enemy,  ordered  General  Pickett  to  charge 
the  Federal  line. 

Then  occurred  ,one  of  the  most  magnificent 
and  daring  attacks  in  history,  almost  worthy 
to  be  compared  to  the  famous  charge  of  the 
Light  Brigade  at  the  Battle  of  Baloklava  (see 
CHAnoE  OF  THE  LioHT  Brigaob).  Fifteen  thou- 
sand of  the  flower  of  the  Confederate  army 
swept  across  the  valley  and  up  the  slopes  of 
Cemeteiy  Ridge,  facing  a  murderous  (ire  that 
sent  great  numbers  to  their  death.  They  car- 
ried the  first  line  of  the  Federal  center  in  a 
desperate  hand-to-hand  fight,  but  no  human 
force  could  withstand  the  storm  of  shot  and 
shell  that  met  them.  "Here  the  great  wave 
of  attack  reached  its  high-water  mark;  here 
its  terrible  force  was  spent  and  the  tide  turned, 
never  to  rise  again"  (Montgomery). 

This  was  practically  the  end  of  the  Battle 
of  Gettysburg,  and  by  the  moming  of  July  S, 
the  Confederates  were  in  full  retreat  towards 
Virginia.  Meade's  losses  were  so  serious  that 
he  made  no  attempt  to  pursue  the  retreating 
army.  The  official  estimate  of  the  Union  loss 
is  23,003;  of  the  Confedemte,  20,451.  On  No- 
vember 19  of  the  same  year.  President  Lincoln 
delivered  his  immortal  Gettj/sburg  Addrea  at 
the  dedication  of  the  National  Cemeteiy  on 
Cemetery  Ridge. 

The  Gettysburg  Addteat.  In  ten  sentences, 
containing  only  267  words,  spoken  under  the 
inspiration  of  a  great  and  solemn  assemblage, 
Abraham  Lincoln  gave  to  the  ages  America's 
noblest  example  of  oratory.  It  was  a  master- 
piece of  logic,  faultless  in  sentence  structure, 
forceful  in  its  choice  of  words,  and  above  all, 
breathed  the  purest  patriotism— the  kind  which 
grips  men's  hearts  and  stamps  immortal  tniths 
upon  their  minds.  In  the  simple  manner  char- 
acteristic of  the  man,  he  said: 

Fourscore  and  seven  years  ago.  our  tathera 
brauKht  forth  on  this  continent  a  new  nation, 
conceived  In  liberty,  and  dedicated  In  the  propo- 
sition that  all  men  are  created  equal.  Now  we 
are  engaged  In  a  great  civil  war,  testing  whether 
that  nation,  or  any  nation  so  conceived  and  so 
dedicated,  can  long  endure.  We  are  met  on  a 
great  battleSeld  o(  that  war.  We  bave  come  lo 
dedicate  a  portion  of  that  field  as  a  Una!  resting- 
place  (or  those  who  here  gave  their  lives  that  that 
nation  might  live.  It  Is  altogether  (Ittlns  and 
proper  that  we  should  do  this.     But  In  a  larger 
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sense  we  cannot  dedicate,  we  cannot  consecrate, 
we  cannot  haltow  this  ground.     The  brave  ir 
living  and  dead,  who  struggled  here,  have  cor 
crated  it  far  above  our  poor  power  to  add 
detract.    The  world  wlU  little  note,  nor  long 
member,  what  we  say  here,  but  It  can  never  for 
what   they  did  here.     It   la  (or  us,   the   living, 
rather  to  be  dedicated  here  to  the  unflnlshed  work 
which    they   who   fought   here   have   thuB   tar   bo 
nobly  advanced.     It  Is  rather  for  us  to  be  here 
dedicated  to  the  great  task  remaining  before  us, 
—that  from  these  honored  dead  wb  take  Increased 
devotion  to  that  cause  for  which  they  gave  ths 
last    full    measure    of    devotion, — that    we    here 
highly  resolve  that  these  dead  shall  not  have  died 
In  vain, — that  this  nation,  under  Ood.  shall  liavs 
a  new  birth  of  freedom. — and  that  government  of 
the  people,  by  the  people,  for  the  people,  shall  not 
perish  from  the  earth. 

■  GEYSEK,  gi'Mer,  or  f/i'zer.  In  the  volcanic 
regions  of  Iceland,  New  Zealand  and  Yellow- 
stone National  Park  there  are  very  striking 
exhibitions  of  the  earth's  internal  heat  in  the 
wonderful    natural    fountains,    called    gej/sers, 


DIAQRAM  OF  GEYSER 
Showing  the  tube  and  one  of  (he  flssuree  for 
supplying  the  tube. 

from  which  atrearos  of  boiling  water  and  steam 
shoot  hiKh  into  the  air  at  varying  intervals. 
Geysers  have  ottfiii  been  compared  to  volca- 
noes, for  they  act  much  the  same,  but  instead 
rock,  they  shoot  forth  water  con- 
Action.  Geysers  form  along  the 
jnage,  that  is,  near  rivers  and 
the  surface  water  which  works 
igh  cracks  in  the  rocks  and  lava, 


^^^j^^n   ro< 
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until,  at  some  unknown  depth,  it  cornea  in 
contact  with  rocks  eufSciently  hot  to  boil  it. 
The  rocks  are  much  hotter  than  is  necessary 
to  heat  the  water  to  the  boiling  point,  and  as 
more  water  trickles  down,  the  pressure  of  the 
cooler  water  near  the  surface  becomes  very 
great  on  the  boiling  water  beneath. 

When  the  pressure  of  the  steam  formed  at 
the  bottom  becomes  stronger  than  that  from 
above,  the  steam  must  escape,  so  it  forces  the 
water  above  it  up  through  an  opening  in  the 
rocks,  called  a  tvbe.  As  soon  aa  a  little  of  the 
water,  overflows  upon  the  surface  of  the  earth 
the  pressure  below  is  relieved,  and  the  steam 
shoots  out,  taking  a  great  amount  of  water 
with  it.  The  eruption  occurs  veiy  suddenly, 
and  after  it  ceases  much  ol  the  water  which 
falls  around  the  geyser  evaporates,  leaving 
deposits  of  silica  or  lime  carbonate  that  often 
take  oo  beautiful  and  fascinating  forms. 

Some  geysers,  such  as  the  Giantess  in  Yel- 
lowstone National  Park,  never  form  cones,  but 
appear  as  pools  of  wonderfully  clear  water, 
except  when  in  action.  Veiy  little  water  is 
left  after  an  eruption  in  those  which  hare 
cones,  except  in  such  cases  as  that  of  the  tiny 
Model,  also  in  Yellowstone  National  Park, 
where  all  the  water  ejected  falls  back  into  the 
cuplike  cone  and  returns  to  the  depths  of 
the  earth  to  be  reheated.  The  eruption  of  . 
geysers  is  caused  by  the  gradual  filling  of  the 
crater  with  water,  which  is  forced  up  by  the 
eteara  generated  in  the  cavity  below.  The 
water  prevents  the  escape  of  the  steam,  and 
as  it  rises  in  the  crater,  the  pressure  of  steam 
below  increases.  Finally,  the  water  reaches 
the  top  of  the  crater,  and  begins  to  overflow. 
With  the  overflow  the  pressure  in  the  crater 
lessens  and  the  steam  under  high  pressure  ex- 
pands with  such  force  as  to  drive  all  the  water 
out  of  the  crater,  often  throwing  it  over  a 
hundred  feet  into  the  air.  After  the  water  has 
been  expelled  a  flow  of  steam  follows  for  sev- 
eral minutes.  The  geyser  then  becomes  quiet 
and  remains  in  this  state  tmtil  the  crater  ia 
again  filled,  when  another  eruption,  occurs. 

In  course  of  time  geysers  cease  to  act  and 
become  hot  springs.  However,  this  prtxess  ia 
very  slow  and  the  formation  of  new  geysers 
offsets  the  decay  or  drying  up  of  old  ones,  so 
that  it  will  be  thousands  of  years  before  they 
cease  to  exist.  The  prevalent  idea  that  gey- 
sers erupt  at  regular  intervals  ia  false,  al- 
though a  few  geysers,  such  as  Old  Faithful 
in  Yellowstone  Park,  send  forth  their  sbowa 
at  somewhat  definite  periods. 
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Their  Distribution.  In  Iceland  the  volcanic 
forces  are  still  active,  and  in  New  Zealand  the 
recent  eruption  of  Tarawera  showed  that 
molten  rock  still  exists ;  but  in  Yellowstone 
National  Park,  where  there  are  sixty  active 
geysers  located  on  an  elevated  volcanic  plateau, 
there  are  no  evidences  of  fresh  lava  flow.  In 
the  barren  lava  fields  of  Iceland,  which  is 
well  named  the  land  of  frost  and  fire,  are 
located  the  Geyser  and  the  Strokhr,  the  two 
famous  geysers  of  that  region,  seventy  miles 
from  Reykjavik,  Iceland's  capital.  In  strong 
contrast  is  the  location  of  the  New  Zealand 
geysers,  which  are  situated  in  a  country  clothed 
in  luxuriant  vegetation.  The  delicate  "pink 
and  white  terraces,"  which  rise  like  stairways 
of  beautifully  sculptured  marble  above  the 
dull  green  waters  of  Lake  Rotomahana,  in  that 
country,  were  formed  from  the  Terata  geyser, 
standing  like  a  fountain  at  the  head  of  the 
stairway. 

Yellowstone    National    Park    contains    the 

largest  and  most  active  geyser  region  in  the 

world.     See    Yellowstone    National    Park; 

Iceland;  New  Zealand.  e.s. 

Consult  Dana's  Geology;  Hague's  Geology  of 
the  Yellowstone  National  Park. 

GHATS,  or  GHAUTS,  gawtz,  two  ranges  of 
mountains  running  parallel  with  the  east  and 
west  coast  of  India,  generally  known  as  the 
Eastern  and  Western  Ghats.  The  Western 
Ghats  are  more  continuous  than  the  Eastern 
range,  and  extend  from  the  River  Tapti  to 
Cape  Comorin,  the  most  southerly  point  of  the 
peninsula,  with  peaks  varying  from  4,000  to 
8,700  feet  in  height.  The  Eastern  Ghats  have 
an  average  height  of  1,500  feet. 

The  term  ghats  is  also  applied  to  landing 
places  by  the  side  of  Indian  rivers,  with  broad 
flights  of  stairs  leading  to  long,  high  buildings 
or  temples.  Up  and  down  these  ghats,  espe- 
cially those  on  the  banks  of  the  sacred  River 
Ganges,  thousands  of  Hindus  pass  daily  to  and 
from  their  bath  in  the  holy  waters. 

GHEBERS,  ge'burz,  or  GABERS,  ga'burz, 
is  a  name  applied  to  the  followers  of  the  an- 
cient Persian  religion  of  Zoroaster  (which  see). 
When  the  Mohammedans  invaded  Persia  in 
the  seventh  century,  the  Ghebers  were  driven 
to  the  western  coast  of  India,  where  they  are 
now  known  as  the  Parsees.  The  few  remaining 
in  Persia  are  found  chiefly  in  Kirman  or  Yezd, 
and  have  been  reduced  by  persecution  to  pov- 
erty and  ignorance.  Those  who  settled  in 
India  are  among  the  highest  native  classes, 
and  are  regarded  with  favor  by  reason  of  their 


honesty,  morality  and  observance  of  the  law. 
They  do  not  bury  their  dead,  but  expose  them 
on  what  they  call  ''Towers  of  Silence,"  but 
this  custom  is  dying  out  gradually,  owing  to 
the  opposition  of  the  British  government. 
They  worship  fire  as  an  emblem  of  purity  and 
good.  They  have  strict  regulations  as  to  diet, 
and  do  not  marry  outside  their  own  people. 
See  Parsees. 

GHENT,  called  gent  in  America,  but  gong  in 
Europe,  is  the  capital  of  the  province  of  East 
Flanders,  in  Belgium.  It  was  founded  in  the 
seventh  century  by  Baldwin,  the  first  Count 
of  Flanders,  and  it  grew  in  importance  until 
in  the  fifteenth  century  it  became  the  chief' 
center  of  European  textile  industries.  It  is 
situated  at  the  junction  of  the  Scheldt  and 
Lys  rivers,  thirty-one  miles  northwest  of  Brus- 
sels. Like  all  Belgian  cities,  it  is  intersected 
by  a  network  of  streams  and  canals,  crossed 
by  more  than  200  bridges.  The  older  portion 
of  the  town  is  of  great  interest  to  tourists, 
having  a  medieval  aspect  and  possessing  many 
buildings  of  historic  interest.  The  cathedral, 
part  of  which  dates  from  941,  has  a  plain  ex- 
terior for  which  the  splendidly-decorated  inte- 
rior amply  compensates.  The  town  hall, 
erected  in  the  sixteenth  century,  is  the  finest 
example  of  Gothic  architecture  in  Belgium. 

Although  Ghent  has  greatly  declined  in  com- 
mercial importance  its  industries  were  still  ex- 
tensive at  the  outbreak  of  the  War  of  the 
Nations  in  1914.  It  has  a  number  of  linen, 
wool  and  cotton  mills,  lace  factories,  tanneries, 
breweries  and  sugar  refineries.  The  city  is 
also  noted  for  its  flowers,  which  in  times  of 
peace  are  exported  to  all  parts  of  Europe. 
Since  the  days  of  its  foundation,  Ghent  has 
been  a  center  of  strife  and  war,  and  its  citizens 
have  at  all  times  shown  their  willingness  to 
take  up  arms  in  defense  of  their  privileges  and 
property.  In  the  fourteenth  century  the 
wealthy  merchants  of  the  city  maintained  an 
army  of  20,000  men.  In  1794  Ghent  was  an- 
nexed to  France,  becoming  the  capital  of  the 
Department  of  the  Scheldt.  It  became  part 
of  the  kingdom  of  the  Netherlands  in  1814, 
and  was  retained  by  Belgium  when  that  coun- 
try obtained  its  independence  in  1830.  The 
city  was  occupied  by  the  Germans,  without 
opposition,  at  the  outbreak  of  the  War  of  the 
Nations,  and  because  bombardment  was 
avoided,  the  historic  buildings  were  preserved. 
The  treaty  which  ended  the  War  of  1812,  be- 
tween Great  Britain  and  the  United  States, 
was  signed  here.    Population  in  1912,  167,177. 
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Teaty  of  Ghent,  the  treaty  which  ended  the 
.r  of  1812  between  Great  Britain  and  the 
ited  States.     It  was  signed  December  24, 
14,    and    ratified    February    17,    1815.     The 
merican  negotiators  were  John  Quincy  Adams, 
imes  A.  Bagard,  Henry  Clay,  Jonathan  Rus- 
3II  and  Albert  Gallatin.     The  terms  of  the 
reaty  restored  all  territory  to  its  ownership 
previous  to  the  war,  appointed  a  commission 
to  settle  matters  relating  to  the  international 
boundary  and  bound  both  America  and  Eng- 
land to  use  their  utmost  influence  to  stamp 
out  slavery.     Many   points   which   afterwards 
caused  friction  were   overlooked,   and  it  was 
generally  felt  that  the  United  States  negotia- 
tors had  not  strongly  insisted  on  a  cessation 
of  impressment  of  American  seamen,  one  of 
the  chief  causes  of  the  war.     However,  that 
issue  never  again  appeared  in  the  relations  of 
the  two  countries.     The  rights  of  Americans 
to  participate  in  the   Newfoundland  fisheries 
were    also    overlooked .    These    matters  were 
settled  by  subsequent  negotiation.        f.st.a. 

GHETTO,  get'o,  the  Jewish  quarter  of  a 
large  city.  The  word  is  probably  derived  from 
the  Talmudic  word  ghet,  signifying  separation. 
In  the  Middle  Ages  the  Jews'  quarter  of  a 
large  town  was  known  as  the  Ghetto,  outside 
of  which  they  were  not  permitted  to  take  up 
residence.  The  name  now  has  no  legal  sig- 
nificance, but  is  popularly  applied  to  the  sec- 
tion of  a  large  city  occupied  of  their  own 
choice  by  Jews  of  the  poorer  classes.  The 
largest  and  most  densely-populated  Ghetto 
in  the  world  is  located  on  the  ''East  Side"  in 
New  York  City,  where  a  single  city  block  con- 
tains 3,000  to  5,000  population.  Six  hundred 
persons  are  often  housed  in  one  tenement 
building,  the  majority  of  them  being  employed 
in  sweatshops  (see  Sweatshop  System).  The 
population  of  the  New  York  Ghetto  is  esti- 
mated at  350,000. 

The  Ghetto  originated  in  Rome,  instituted 
by  Pope  Paul  IV.  He  allotted  the  Jews  a  dis- 
tinct quarter,  comprising  a  few  narrow,  un- 
healthful  streets  on  the  banks  of  the  Tiber 
River,  and  extending  from  the  bridge,  Quattro 
Capi,  to  the  present  Place  of  Tears.  Walb 
and  gates  that  could  be  guarded  enclosed  the 
"Jews*  Suburb."  On  the  twenty-sixth  of  July, 
1556,  the  Jews  entered  the  Ghetto,  weeping 
and  wailing,  like  their  ancestors  when  taken 
into  the  Captivity.  In  the  eighteenth  century 
Innocent  XIII  decreed  that  the  Jews  should 
have  no  other  trade  or  profession  than  in  rags, 
old  clothes  and  broken  iron,  which  was  called 


stracci  feracci.  In  1740  Benedict  XIV  permit- 
ted them  to  add  to  this  the  trade  in  new  cloth 
wares,  which  in  Rome  they  carry  on  to  the 
present  day.  Pius  IX  was  more  liberal  than 
his  predecessors,  for  he  ordered  the  walls  of 
the  Ghetto  pulled  down,  and  the  Jews  are  now 
at  liberty  to  reside  where  they  please  in  Rome. 
The  Ghetto  of  London  has  been  presented  in 
fiction  by  Zangwill  in  his  Children  of  the 
Ghetto  and  the  New  York  East  Side  life  has 
been  depicted  in  the  works  of  Henry  Harland, 
Abraham  Cahan  and  Hutchins  Hapgood. 

Consult  Hapgood's  Spirit  of  the  Ghetto;  Philip- 
son's  Old  European  Jetoriea, 

GHIB£LLINES»    gib'ellim.     See   Gublphs 

AND  GhIBELUNBS. 

GHIBERTI,  gebair'te,  Lobenzo  (1378-1455), 
ranks  highest  with  Donatello,  his  friend,  among 
the  grand  Italian  sculptors  and  goldsmiths  of 
the  Renaissance.  His  art  has  been  perpetu- 
ated by  his  bronze  gates  for  the  baptistery  of 
Florence,  which  in  beauty  of  ornamentation 
and  perfection  of  form  and  finish  in  every 
detail  have  never  been  equaled.  They  are 
counted  among  the  finest  works  of  art  iii  Italy, 
and  far  surpass  anything  of  the  kind  attempted 
since  the  da3rs  of  the  ancient  Greeks.  They 
must  still  have  shone  with  all  the  brightness 
of  their  original  gilding,  when,  a  century  later, 
Michelangelo  pronounced  them  'Vorthy  to  be 
the  gates  of  Paradise."  The  first  gate,  upon 
which  Ghiberti  was  engaged  for  twenty  years, 
consists  of  twenty-eight  panels,  representing 
incidents  in  the  lives  of  Christ,  the  fathers  of 
the  Church,  and  the  Evangelists.  So  greatly 
was  this  admired  that  the  artist  received  the 
order  for  a  second  gate,  which  took  as  mud 
time  to  complete;  the  subjects  this  time  wer 
taken  from  the  Old  Testament. 

Next  to  the  gates  for  the  baptistery,  Gl 
berti's  chief  works  still   in  existence   are  1 
three  statues  of  Saint  John  the  Baptist,  Sa 
Matthew  and  Saint  Stephen.    In  the   chu 
of  San  Michele,  at  Florence,  are  to  be  fo' 
bas-reliefs,  statues  and  some  excellent  paii 
glass  windows.    He  also  is  famed  as  an  ai 
tect,  but  his  skill  as  a  sculptor  and  golds 
far  eclipsed  his  other  attainments.     Ghi 
died  at  the  age  of  seventy-seven  in  his  r 
city,  Florence. 

GHIRL AND AJO ,  geer  lahn  dah '  yo,  Do» 
DEL    (1449-1495),   occupies  a   prominent 
among  the  Florentine  painters  of  the  J 
sance.    Not  until  the  age  of  thirty-one 
begin  his  life  work,  and  in  a  brief  pc 
fourteen  years  he  became   one   of  tt 
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proficient  painters  of  his  time,  presenting  the 
life  of  the  Renaissance  as  he  saw  and  knew  it 
in  the  town  which  he  knew  and  loved  best — 
his  native  Florence. 

Ghirlandajo,  which  means  garUmd-maker, 
was  a  nickname  that  clung  to  Domenico  from 
the  employment  of  his  father,  who  fashioned 
the  metallic  garlands  worn  by  the  Florentine 
maidens.  His  first  work  of  importance,  the 
frescoes  in  the  Sistine  Chapel,  are  notable  for 
their  excellence  in  composition  and  perspec- 
tive. Among  his  best  works  are  the  frescoes 
in  the  Sassetti  Chapel  of  the  Trinity  Church 
and  in  the  choir  of  Santa  Maria  Novella  at 
Florence;  and  his  paintings,  the  Last  Supper, 
Saint  Jerome,  Coronation  of  the  Virgin  and 
Adoration  of  the  Kings,  now  in  the  Academy 
at  Florence.  Ghirlandajo  had  a  happy  faculty 
of  bringing  many  notable  personages  of  his 
day  into  his  paintings,  which  makes  his  work 
invaluable  to  the  student  of  his  time. 

GHOSTS,  gohsts,  shadowy  figures  of  the 
dead  as  imagined  by  living  persons.  The  be- 
lief in  ghosts  has  furnished  topics  for  countless 
gruesome  stories  and  has  led  to  many  supersti- 
tious fears.  They  have  been  credited  with 
remarkable  powers,  and  in  the  past  terror  was 
felt  for  the  returning  spirit  of  anyone  who  died 
a  violent  death  or  who  was  concerned  with  a 
murder.  Tales  of  haunted  houses  show  that 
this  feeling  still  exists,  but  in  most  civilized 
countries  nowadays  ghosts  merely  furnish  a 
topic  which  permits  of  unlimited  play  of  the 
imagination  in  stories  told  at  dusk  or  in  the 
dim  firelight's  glow. 

One  of  the  most  famous  ghosts  in  literature 
is  that  of  Hamlet's  father,  in  Shakespeare's 
tragedy  Hamlet.  Marley's  Ghost  in  Dickens' 
The  Christmas  Carol  changes  a  miserly,  hard 
old  man  to  a  cheerful,  helpful  giver.  Ghosts, 
one  of  Ibsen's  most  thrilling  dramas,  is  a 
ghost  story  showing  the  results  of  inherited 
evil. 

Various  theories  have  been  advanced  con- 
cerning belief  in  ghosts.  It  has  been  suggested 
that  it  arose  from  dreams.  A  dream  in  which 
a  dead  person  figures  may  have  been  so  real- 
istic the  dreamer  believed  the  dead  had  really 
come  back  in  person;  or  the  dreamer  may 
have  believed  that  while  sleeping  his  own  qpul 
left  his  body  and  visited  and  talked  with  the 
dead.  At  any  rate,  the  belief  in  the  return  of 
the  dead  in  the  form  of  ghosts  has  played  an 
important  part  in  religious  beliefs,  and  various 
religious  theories  have  developed  therefrom, 
such  as  ancestor  worship,  belief  in  immortality, 


witchcraft,  nature  worship  and  totemism  (see 

Immortauty;   Witchcraft;   Totem).     North 

American  Indians  have  a  religious  dance  called 

the  ghost  dance,  which  is  performed  at  night 

and  for  which  a  white  cloak  is  worn.     The 

superstitious  fears  of  negroes  are  well  known, 

and  acting  on  that  knowledge,  the  Ku-Klux 

Klan,  with  its  ghostly  garments,  was  organized 

in  the  Southern  United  States  at  the  close  of 

the  War  of  Secession,  to  frighten  negroes  into 

political  submission. 

Consult  O'Donnell's  Ohoatly  Phenomena;  Jas- 
trow's  The  Study  of  Religion. 

GIANTS,  ji'antz,  a  word  commonly  applied 
to  unusually  tall  men  and  women.  The  aver- 
age height  of  men  throughout  the  world  is 
about  five  feet  five  inches;  but  each  race  has 
an  average  height  of  its  own  which  changes 
little  from  generation  to  generation,  and  which 
often  varies  considerably  from  the  general 
average  of  all  men. 

Machnow,  a  Russian,  bom  at  Charknow,  was 
exhibited  in  London  in  his  twenty-third  year, 
in  1905;  he  was  then  nine  feet  three  inches  in 
height  and  weighed  360  pounds.  From  his 
wrist  to  the  tip  of  his  second  finger  he  meas- 
ured two  feet.  Chang-wu-gon,  a  Chinese  giant, 
was  seven  feet  nine  inches  high;  Anna  Swan, 
a  native  of  Nova  Scotia,  and  her  husband, 
Captain  Bates,  a  native  of  Kentucky,  each, 
measured  over  eight  feet. 

It  was  the  general  belief  of  the  ancients 
that  the  human  race  in  their  day  had  degen- 
erated, the  men  of  primeval  ages  having  been 
of  so  far  greater  stature  and  strength  as  to  be 
gigantic.  The  idea  conveyed  by  the  word  in 
classic  mythology  is  that  of  beings  more  or 
less  manlike,  but  enormous  in  size  and  strength. 
Giants  of  Greek  mythology  were  believed  to 
personify  the  elements  of  nature  and  were 
said  to  have  sprung  from  the  blood  of  Uranus 
(Heaven),  which  fell  into  the  lap  of  Ge  (the 
Earth). 

Giants  figure  largely  in  Celtic  and  Scandi- 
navian mythology  and  legends.  The  giants 
Fingal  and  his  son  Ossian  belong  to  the  leg- 
ends of  the  Irish.  The  giants  of  the  Welsh 
are  familiar  to  everyone  through  the  achieve- 
ments of  Jack  the  Giant  Killer. 

Races  of  giants  are  first  mentioned  in  the 
Bible  in  Genesis  VI,  4. 

Og,  the  King  of  Bashan,  had  a  bedstead 
nine  cubits  long,  a  cubit  being  25.19  inches. 
Goliath,  who  measured  six  cubits  and  a  span, 
and  who  was  slain  by  David,  is  the  most  cele- 
brated of  the  giants  mentioned  in  the  Bible. 
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6IAKT8'  CAnSB'WAY,  a  remarkable  group 
of  basaltic  rocks  on  the  north  coast  of  County 
Antrim,  Ireland.  The  causeway  proper  is  a 
promontory  formed  of  about  40,000  columna, 
fitting  into  each  other  perfectly  and  jointed 
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horizontally.  Some  of  the  pitlare  are  twenty 
feet  in  height,  and  vary  in  diameter  from  fif- 
teen to  twenty  inches.  Different  groups  are 
known  as  the  ffiahin^  Chair,  Lady'a  Fan, 
Giants'  Loom,  Giants'  Organ,  etc.  The  pecu- 
liar pillarlike  conatruction  of  the  rocks  is  de- 
clared by  geologists  to  result  from  contraction 
in  the  cooling  of  the  lava  of  which  they  are 
composed.  The  Giants'  Causeway  derived  its 
name  from  the  legend  which  ascribes  its  con- 
stniction  to  Finn  M'Coul,  or  Pingal,  who 
bridged  the  channel  from  Ireland  to  Scotland 
in  order  that  the  giants  might  pass  from  one 
country  to  the  other. 

In  1883  an  electric  railway,  the  first  in  the 
United  Kingdom,  connecting  the  Causeway 
with  neighboring  towns,  was  opened  for  traf- 
fic. An  admisHioD  fee  is  charged,  as  in  1S98 
the  Causeway  and  certain  neighboring  terri- 
tory were  declared  to  be  private  property. 

G3B0N,  gib'un,  a  small,  tailless  anthropoid, 
or  manlike  ape,  belonging  to  the  same  family 
as  the  gorilla  and  chimpanzee.  It  ia  found  in 
all  parts  of  the  East  Indies,  where  it  inhabits 
the  forests,  living  almost  entirely  in  the  trees 
and  traveling  with  great  rapidity  through  the 
tangled  growth.  Its  color  is  black,  with  a 
white  fringe  or  beard  surrounding  the  face. 
Gibbons  ore  extremely  awkward  on  the  groimd 
and  move  with  difficulty,  using  their  extremely 
long  arms  to  balance  themselves,  but  never 
tfeeping  on  all   io\xrs.     At   night  they  sleep 

^■HHpBn^a  ball  in  the  branches  of  trees  or 

^^^^r  ^btructcd  platforms. 

^^^^  U  food  consists  of  fruit  and  nuts, 

^^^^  '   frequently    kill    and    eat    small 
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birds.  They  are  easily  tamed,  and  when  in 
captivity  soon  acquire  a  taste  for  tkll  cooked 
foods.  The  long-armed  gibbon  of  Sumatra  is 
said  to  display  wonderful  agility  in  springing 
from  tree  to  tree,  clearing  with  ease  a  space  of 
forty  feet.  In  their  native  haunti)  gibbons  are 
very  noisy,  chattering  incessantly;  they  are 
particularly  so  in  the  early  morning,  when 
they  greet  daylight  with  a  concert  of  long- 
drawn-out  "wa-hoos."  The  origin  of  the  name 
is  unknown. 

GIBBON,  Edward  (1737-1794),  was  an  Ei^- 
lish  historian  whose  reputation  in  connection 
with  a  great  history  of  the  Roman  Empire 
makes  his  tame  secure.  He  was  bom  in  Put- 
ney, Surrey.  Owing  to  much  illness  in  child- 
hood   his   educa- 

iar.  He  entered 
Magdalen  Col- 
lege, Oxford  Uni- 
veraity,  in  1752, 
and  was  expelled 
after  fourteen 
months  on  ac- 
count of  his  pro- 
fession of  the 
Roman    CathoLc  eqward  gibbon 

faith.  He  soon  ..jjia  wrltlns  was  as  poet- 
renounced      this    leal  HH  a  picture." 

creed,  doubtless  influenced  by  the  argumenU 
of  the  Calviniatic  minister  at  Lausanne,  under 
whose  instruction  he  was  placed  following  his 
expulsion  from  Oxford.  In  175S  he  returned 
to  England,  and  in  1774  was  elected  to  Parlia- 

His  life  work  was  the  Hitlory  ol  the  Decline 
arid  Fait  of  the  Roman  Ernpire,  which  is  con- 
sidered not  only  one  of  the  greatest  histories 
ever  written,  but  a  remarkable  literary  achieve- 
ment. While  it  has  been  attacked  in  minor 
points,  in  essentials  it  is  still  the  standard  au- 
thority for  the  period  it  covers.  It  is  really  a 
history  of  the  civilised  world  for  the  thirteen 
centuries  during  which  paganism  was  weaken- 
ing and  Christianity  was  gaining  a  foothold. 
An  important  criticism  is  that  owing  to  the 
author's  lack  of  religious  belief  at  the  time  the 
history  was  written  he  belittled  the  influeiice 
of  Christianity  as  a  civilising  factor.  Byron 
termed  Gibbon  "the  lord  of  irony,"  referring 
to  his  stately  and  measured  style.  Borne  crit- 
ics consider  the  historian  at  his  best  in  bis 
autobiography,  which  was  published  after  his 
death  under  the  title  of  Memoriet  of  My  lAje 
and  WriHttsi. 
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GIBBOHS,  gib'unz.  Jambs  (1834-  ),  a 
Roman  Catholic  churchmaa  of  wide  acholar- 
ship  and  influeoce,  the  first  American  to  be 
created  a  cardinai.  He  was  bom  in  Baltimore, 
but  began  his  education  in  Ireland,  where  he 
remained  until  he  was  fourteen  years  of  age. 
Completing  hie  studios  at  Saint  Charles'  Col- 
lege, Maryland,  and  at  Saint  Mary's  Seminary, 
Baltimore,  he  was  ordained  a  priest  in  1861. 
He  began  his  work  as  assistant  in  the  parish 
of  Saint  Patrick's,  Baltimore,  was  transferred 
to  Saint  Bridget's,  in  Canton,  a  suburb  of  Bal- 
timore, and  later  became  secretary  to  Arch- 
bishop Spalding.  Through  the  ofBces  of  bishop 
and  vicar  apostolic  of  North  Carolina,  bishop 
of  Richmond  and  coadjutor  archbishop  of 
Baltimore,  he  rose  to  the  rank  of  archbishop 
of  Baltimore,  succeeding  Archbishop  Bailey  in 
that  dignity  in  1877.    Nine  years  later  he  at- 


GIBSON 

Wars).  The  Rock  of 
Gibmltar  rises  abruptly  from  the  water  and 
overlooks  the  narrow  strait  connecting  the 
Mediterranean  Sea  with  the  Atlantic  Ocean. 

The  strait  is  from  nine  to  thirteen  miles  wide; 
all  ves&els  passing  through  it  come  under  the 
muzzles  of  the  huge  guns  of  the  fortress.  The 
rocky  promontory  on  which  the  fortress  stands 
is  connected  with  the  mainland  by  a  low  sandy 
isthmus  one  and  a  half  miles  long  and  three- 
fourths  of  a  mile  wide.  This  strip  forms  a 
"neutral  zone"  between  Spain  and  Britain's 
rock,  and  the  approach  is  guarded  by  guns 
and  mines.  Guns  of  the  largest  caliber  and 
newest  design  also  protect  the  sea  front,  the 
rock  being  inaccessible. 

Gibraltar  seen  from  the  sea  appears  to  be  a 
dark,  somber  and  forbidding  mass  of  marble, 
but  hidden  from  sight  from  the  stmit  arc 
beautiful,  grassy,  wooded  glens  where  flowers 
grow,  and  where  partridges,  woodcocks  and 
other  game  birds  are  found  in  large  numbers. 
Small  Barbary  apea  inhabit  the  rocks  and  many 
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tained  the  highest  honor  of  his  career— his 
appointment  as  cardinal  by  Pope  Leo  XIII. 
In  1887,  the  year  following,  he  visited  Rome 
and  was  formally  inducted  into  membership 
in  the  College  of  Cardinals  (see  Cardinai.). 

Cardinal  Gibbons  is  known  throughout 
America  as  a  man  of  broad  enlightenment  and 
progressive  ideals.  He  is  the  author  of  The 
Faith  of  Our  Fathers,  Our  CkrUtian  Heritage 
and  The  AmbassadoT  of  Christ.  He  was  active 
in  the  movement  looking  toward  the  establish- 
ment of  peace  between  the  warrii^  nations  of 
Europe  in  1915.  o.w.m. 

GIBRALTAB,  jibral'tar,  the  strongest  fort- 
res  in  the  world,  situated  on  a  rocky  peninsula 
near  the  southernmost  point  of  Spain.  It  is 
called  the  "Key  to  the  Mediterranean."  Witli 
a  small  town  at  the  base  of  the  rock  it  forms 
a  British  colony,  having  been  captured  by 
English  and  Dutch  forces  in  1704.  nnd  n^ssiftned 
to  Britain  by  the  Treaty  of  Utrocht  in  1713, 
at  the  close  of  the  War  of  the  Spanish  Succcs- 


are  captured  and  kept  by  the  soldiers  of  the 
garrison.  The  approaches  to  the  fortress  are 
strictly  guarded,  and  there  arc  many  secret 
passages  and  storehouses  cut  in  the  rock,  their 
positions  being  jealously  guarded  by  of&cioJa. 
The  garrison  usually  numbers  about  5,000  men. 
Strait  of  Gibraltai,  the  narrow  channel  be- 
tween the  "Pillars  of  Hercules,"  connecting 
the  Mediterranean  Sea  and  the  Atlantic 
Ocean,  and  separating  Spain  from  the  north- 
ern coast  of  Africa.  It  is  forty  miles  long  and 
varies  in  width  from  nine  to  thirteen  miles. 
There  is  practically  no  tide  in  the  Mediter- 
ranean, and  it  has  been  found  that  there  is  a 
continuous  under-current  flowing  westward 
through  the  strait,  carrying  the  surplus  waters 
of  the  landlocked  sea  into  the  ocean.  See 
Hercules,  Fillass  of. 

Consult  Field's  G(&rol(ar;  Lang'a  Qibratlar  and 
the  West  Indlei. 

GIBSOIf,    Charles    Dana    <18e7- 
American  illustrator  and  artist,  famoui 
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drawing  of  a  charactenatiC  society  woman 
which  has  become  known  as  the  Gibaon  Girl." 
He  WHS  born  m  Rosbury  Mass  studied  at 
the  Art  Students 
League,  New 
York,  under  Saint 
Gaudens  and  Ju- 
lian in  Paris  and 
later  went  to 
IiODdon  and  Mu 
nich  for  further 
work.  He  first 
achieved  promt 
nence  by  his  illus- 
trations in  Life 
the  Century 
Scribner'i  and 
Harpefi  maga- 
zines      Ho  is   ac-      "CHARLES  DANA  GIBSON 

knowledged  as  one  of  the  greatest  living  mas- 
ters of  black  and  white,  and  is  perhaps  best 
known  through  his  humorous,  inoffensive  ridi- 
cule of  the  shams  of  society.  At  one  stage  in 
hifl  career  CoUicr'g  Weekly  secured  exclusive 
control  of  his  ^rvices  for  a  year  at  a  salary 
of  (100,000.  Some  of  his  published  works  are 
The  Education  of  Mr.  Pipp,  A  Widow  and 
Her  Frienda,  and  People  of  Dicken».  In  1905 
he  discontinued  illustrating  for  a.  time  and  at- 
tempted by  study  in  Europe  to  master  color 
work,  but  he  has  since  returned  to  his  former 
field  of  endeavor. 

GIDEON,  gid'eun,  the  fifth  judge  of  Israel, 
who  was  called  by  an  angel  of  God  to  deliver 
his  people  from  the  Midiaoites,  who  were 
oppressing  them.  Going  to  battle  with  only 
300  followers,  each  armed  with  a  sword,  trum- 
pet and  earthen  pitcher  containing  a  lamp,  he 
gained  a  splendid  victory,  with  God's  help,  by 
attackiog  the  enemy's  camp  at  night  (Judge* 
VII,  19).  Gideon  long  remained  one  of  the 
favorite  heroes  of  the  Jews. 

Gideon's  Band,  a  society  of  Christian  com- 
mercial traveling  men,  formed  at  Boscobei, 
Wis.,  in  1899  to  promote  the  work  of  God  by 
holding  meetings  in  hotel  lobbies  and  various 
churches.  They  publish  a  monthly  magazine, 
The  Gideon,  in  Chicago,  and  in  1908  began 
putting  Bibles  in  the  guest  rooms  of  hotels. 
This  work  has  p'own  until,  at  the  present  time, 
nearly  300,000  Bibles  have  been  placed,  mainly 
in  the  United  Stat«s,  although  they  are  ex- 
tending their  work  to  Canada  and  England. 
It  is  planned  ultimately  to  place  a  Bible  in 
eveiy   hotel    room   in  every  English-speaking 
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GILA,  he'lah,  a  river  of  the  United  States 
which  has  its  source  in  the  Sierra  Madre 
Mountains  in  New  Mexico  and  flows  in  a  west- 
ward direction  through  mountains  and  valleys, 
across  Aricona.  The  ruins  of  stone  edifices, 
pieces  of  broken  pottery  and  indications  of 
irrigation  canals  along  the  banks  of  the  Gila 
show  that  the  region  was  formerly  inhabited 
by  a  partly-civiliied  race,  the  historically  in- 
teresting and  mysterious  Cliff  Dwellers  (which 

GILA  HONSTEH,  a  poisonous  lizard,  one  of 
the  largest  of  the  lizard  family  in  North  Amer- 
ica, is  found  in  the  deserts  of  Ariiona,  New 
Mexico  and  Texas.  It  derives  its  name  fiom 
its  discovery  near  the  Gila  River  in  Ariiona. 
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It  is  covered  with  orange  and  black  scales,  and 
has  grooved  teeth  with  poison-secreting  glands 
near  their  base.  The  bite  of  this  lisard  wu 
formerly  supposed  to  be  injurious  to  man, 
though  rarely  fatal,  but  deadly  to  small  ani- 
mals and  birds.  Scientific  investigation  has 
failed  to  verify  this  opinion,  so  the  question 
of  the  venomous  nature  of  the  reptile  is  still 
unsettled. 

6ILBBHT,  Sib  Huhphbkt  (1639-1583),  one 
of  the  earliest  of  North  American  colonisera, 
first  won  fame  as  an  English  navigator  and 
explorer.  During  early  manhood  be  attained 
distinction  in  the  English  army.  In  1578  he 
received  a  commission  from  Queen  Elitabetb 
to  conduct  an  expedition  in  search  of  a  new 
route  to  India,  in  which  little  known  land  he 
had  become  interested.  The  histoiy  of  thu 
voyage  is  c^jscure,  but  it  availed  nothing,  sa 
he  returned  to  England  the  nest  year,  having 
lost  one  of  his  chief  ships  and  one  of  his  brav- 
est captains.  Undaunted,  however,  he  started 
out  in  15S3  in  command  of  a  second  expedi- 
tion, with  his  half  brother.  Sir  Walter  Salei^. 
But  Raleigh  and  his  ships  deserted  him  torn 
after  their  departure  from  Plymouth.  Gilbert 
this  time  succeeded  in  planting  a  colony  nsar 
Saint  John,  Newfoundland.  After  taking  foi- 
mal  possession  in  the  queen's  name,  be  pro- 
ceeded southward,  encountered  n  storm  sod 
was  never  heard  from  a^in. 
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GILBERT,  Sir  William  Schwenk  (1836- 
1911),  an  English  dramatist  who,  in  collabora- 
tion with  Sir  Arthur  Sullivan,  a  composer,  pro- 
duced some  of  the  world's  most  popular  light 
operas.  Among  these  are  Pinafore,  The  Mv- 
kadOf  The  Pirates  of  Penzance  and  Patience. 
Theirs  was  the  most  successful  artistic  partner- 
ship in  history. 

Sir  Gilbert,  who  was  bom  in  London,  studied 
at  London  University  and  later  was  admitted 
to  the  bar.  He  was  knighted  by  King  Edward 
VII  in  1907.  When  Fun  was  first  published  in 
1861,  he  secured  in  it  a  popular  reputation, 
chiefly  by  reason  of  his  Bah  Ballads.  His  first 
writing  for  the  stage  was  entitled  Dulcamara; 
or,  The  Little  Duck  and  the  Great  Quack, 
However,  his  real  success  began  when  he  en- 
tered into  a  producing  partnership  with  Sir 
Arthur  Sullivan.  Their  first  operetta  was  Trial 
by  Jury.  Then  followed  the  five  above-men- 
tioned operas,  which  ever  since  have  delighted 
theatergoers  because  of  their  clean,  whole- 
some, delightful  fun,  their  sparkling  wit  and 
tuneful  melodies.  The  Savoy  Theater,  in  Lon- 
don, was  built  especially  for  the  Gilbert-Sulli- 
van productions.  Pinafore  became  almost  a 
world-wide  production.  At  one  time  ninety 
companies  throughout  the  United  States  alone 
were  singing  it. 

The  partnership  continued  until  the  death  of 
Sullivan,  in  1900.   See  Suluvan,  Sir  Arthur. 

GIL'D£R»  Richard  Watson  (1844-1909),  a 
poet,  editor,  orator  and  lover  of  art,  one  of 
the  most  popular  of  Americans  because  of  the 
purity  of  his  patriotism  and  his  tireless  en- 
deavor to  serve  his  city  and  his  fellow  men. 
Bom  at  Bordentown,  N.  J.,  in  early  life  he 
planned  to  follow  the  legal  profession,  but 
the  War  of  Secession  made  of  him  a  soldier. 
At  its  close  he  entered  the  field  of  literature. 

At  the  age  of  twelve  he  published  a  little 
paper,  which  he  not  only  wrote  but  set  up  and 
printed  himself.  He  helped  to  establish  the 
Newark  (N.  J.)  Morning  Register,  and  then 
in  New  York  City  became  editor  of  Hours  at 
Home.  This  periodical  was  merged  into  Scrih- 
ner^s  Monthly,  and  he  became  its  managing 
editor;  and  when  the  latter  was  changed  to 
the  Century  Magazine,  he  became  the  editor- 
in-chief,  which  position  he  filled  until  his  death. 

On  a  par  with  Mr.  Gilder's  activities  as  an 
editor  ranks  his  work  as  a  poet,  and  some  of  his 
best  efforts  have  been  collected  in  Five  Books 
of  Song,  In  Palestine  and  Poems  and  Inscrip- 
tions. Although  a  poet  rather  than  a  man  of 
affairs,  he  always  took  an  active  interest  in 


matters  of  public  welfare,  and  became  the  head 
of  several  reform  organizations.  He  was  the 
first  president  of  the  New  York  Kindergarten 
Association,  and  one  of  his  most  significant 
services  to  his  city  was  his  devotion  to  the 
children  of  the  tenements. 

GILD'ING,  the  art  of  applying  gold  leaf  or 
gold  dust  to  metal,  porcelain,  wood,  paper  or 
glass.  The  oldest  and  best  method  consists 
in  applying  gold  leaf  to  a  surface  previously 
treated  with  sizing,  which  acts  like  a  glue  when 
partly  dry  and  firmly  holds  the  gold  leaf.  When 
applied  to  cardboard  or  paper,  their  surfaces 
must  first  have  another  sizing,  to  prevent  them 
from  absorbing  the  regular  sizing,  so  the  gold 
leaf  will  adhere.  The  frames  of  mirrors,  pic- 
tures and  moldings  are  gilded  with  gold  leaf, 
or  a  silver  leaf  to  which  a  yellow  varnish  is 
afterwards  applied.  The  edges  of  books  are 
gilded  by  coating  with  glue,  preferably  fish 
glue,  applying  the  gold  leaf  and  afterwards 
polishing. 

In  gilding  ivory  a  warm  sizing  is  used.  In 
gilding  glass,  china  and  pottery  gold  dust  is 
mixed  to  form  a  paint,  and  this  is  applied  with 
a  brush.  The  article  is  then  baked  in  an  oven 
at  a  low  temperature,  and  later  put  in  a  kiln 
at  a  high  temperature,  to  secure  permanency. 
If  such  dishes  are  washed  in  soap  a  great  deal 
and  not  very  well  rinsed,  the  alkali  in  the  soap 
will  gradually  eat  off  the  gold.  In  the  gilding 
of  iron  and  steel,  gold  leaf  is  sometimes  ap- 
plied after  the  surface  has  been  well  cleaned 
and  heated  until  it  turns  a  bluish  color.  In 
Saint  Peter's  Cathedral  at  Rome  and  the  Con- 
gressional Library  at  Washington,  D.  C,  gild- 
ing forms  one  of  the  chief  interior  ornamen- 
tations; the  dome  of  the  State  House  in  Bos- 
ton is  entirely  covered  with  gold  leaf. 

GIL'EAD,  the  mountainous  country  east  of 
the  Jordan  River,  where  the  tribes  of  Gad, 
Reuben  and  a  part  of  the  tribe  of  Manasseh 
settled  when  the  Israelites  took  possession  of 
the  Promised  Land.  It  was  a  splendid  pas- 
ture, extending  from  the  table-land  of  Moab 
north  to  the  River  Yarmuk,  and  became  the 
refuge  for  many  who  disagreed  with  the  gov- 
ernment during  the  history  of  Israel.  It  was 
the  refuge  for  Absalom  when  he  fled  from  his 
father.  Here,  too,  the  Christians  found  safety 
when  Jemsalem  was  besieged.  A  famous  balm, 
obtained  in  this  country  from  nuts,  was  used 
as  an  ointment  and  was  considered  very  pre- 
cious. The  expression,  "Is  there  no  balm  in 
Gilead"  {Jeremiah  VIII,  22),  really  means  "Is 
there  no  place  of  refuge"  and  does  not  refer 
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he  ointment  such  as  Jacob  sent  to  his  son 
3ph  in  Egypt  {Genesis  XLIII,  11). 
GILLETTE,  jUet',  Wiluam  Hooker  (1855- 
),  an  actor  of  unusual  gifts  and  one  of  the 
"emost  American    dramatists.     He    is    best 
lown  by  his  characterization  of  the  title  role 
Sherlock  Holmes,  which  he  dramatized  from 
ir  Conan  Doyle's  stories  of  that  hero.     He 
/as  bom   in  Hartford,  Conn.,  the  son  of  a 
Jnited  States  Senator.    While  playing  in  stock 
companies  in  New  York  and  Boston  he  took 
special  courses  at  the  University  of  New  York 
and  the  Massachusetts  Institute   of  Technol- 
ogy.   He  began  his  theatrical  career  in  1877, 
and  soon  after  started  writing  his  own  plays. 
In  Secret  Sendee  Mr.  Gillette  carries  the  War 
of  Secession  theme,  which  he  began  with  Held 
by  the  Enemy,  to  the  highest  point  such  pla3rs 
have  reached.    Two  of  the  best  plays  recently 
produced  in  the  United  States  are  his  Secret 
Service  and  Sherlock  Holmes.     Others  of  his 
plays  are  The  Private  Secretary,  Esmeralda  and 
Because  She  Loved  Him  So. 

GILLS,  gilz,  the  breathing  organs  of  fishes, 
located  in  chambers,  one  on  each  side  of  the 
head.  If  the  throat  of  a  fish  be  examined,  a 
series  of  four  or  five  slits,  called  gill-openings, 
may  be  seen.  These  open  to  the  exterior;  the 
fish  opens  its  mouth  at  regular  intervals,  draws 
in  a  quantity  of  water,  contracts  the  sides  of 
its  throat  when  it  closes  its  mouth,  and  thus 
forces  the  water  through  the  gill-opening,  over 
the  tiny  gill-filaments  to  the  exterior.  When 
the  water  passes  over  the  gill-filaments  the 
oxygen  is  extracted  from  it  by  the  blood  in  the 
filaments  and  is  carried  to  other  parts  of  the 
body.  In  sharks  these  outer  openings  may  be 
seen,  but  in  bony  fishes  the  chamber  on  each 
side  of  the  head  is  covered  by  a  bony  plate. 
For  illustration,  see  Fish. 

GIL 'MAN,  Daniel  Con  (1831-1908),  an 
American  educator  and  the  first  president  of 
Johns  Hopkins  University,  was  bom  at  Nor- 
wich, Conn.  He  was  graduated  from  Yale 
College  in  1852  and  continued  his  studies  in 
Europe,  in  Cambridge  University  and  in  Ber- 
lin. In  1872  he  became  president  of  the  Uni- 
versity of  California,  and  in  1875  was  elected 
first  president  of  Johns  Hopkins  University  at 
Baltimore,  where  he  remained  until  1901.  The 
Carnegie  Institution  in  Washington,  D.  C,  also 
chose  him  as  its  first  president  in  the  latter 
year;  he  resigned  this  position  in  1904.  From 
1893  till  1901  he  served  as  president  of  the 
American  Oriental  Society,  and  The  Russell 
,e   Foundation   for   Social    Betterment   ap- 


pointed him  a  trustee  in  1907.  He  waa  also 
vice-president  of  the  Archaeologieal  Institute 
of  America.  He  published  Launching  a  Uni- 
versUy,  an  account  of  the  eariy  years  of  Johns 
Hopkins,  Life  of  James  D.  Dana,  the  geologist, 
and  Life  of  James  Monroe.  Dr.  Gilman  was 
also  one  of  the  editors  of  the  first  edition  of 
the  New  InterruUional  Encyclopedia. 

GIL'MORE,  Patrick  Sarsfobld  (1829-1802), 
one  of  the  most  popular  of  American  musical 
conductors,  was  bom  near  Dublin,  Ireland.  At 
an  early  age  he  left  his  native  land  for  the 
United  States,  and  soon  after  organized  Gil- 
more*s  Band.  In  1869  he  arranged  the  National 
Peace  Jubilee  in  commemoration  of  the  close 
of  the  War  of  Secession  in  America,  and  in 
1872  the  World's  Peace  Jubilee,  after  the  close 
of  the  Franco-German  War  in  Europe.  On  the 
latter  occasion  he  conducted  an  orchestra  of 
2,000  pieces  and  a  chorus  of  20,000  voices. 
Later  he  organized  the  famous  Twenty-Second 
Regiment  band  in  New  York,  which  gave  popu- 
lar and  successful  concerts  in  the  United  States, 
Canada  and  Europe.  He  devoted  little  time  to 
composing,  his  only  work  of  note  being  an 
anthem  entitled  Columbia  and  intended  as  a 
national  hymn. 

GIN,  jin,  a  liquor  distilled  from  grain.  The 
name  is  derived  from  jenever,  the  Dutch  word 
for  the  juniper  plant,  the  berries  of  which  are 
used  to  flavor  the  spirit.  By  far  the  larger  part 
of  the  spirit  is  made  in  Holland  where  it  is 
treated  in  different  wa3rs  and  sold  imder  vari- 
ous names.  The  ordinary  gin  sold  in  the  low- 
est class  of  drinking  places  consists  of  alcohol 
flavored  with  salt  and  oil  of  turpentine,  and 
diluted  to  alcoholic  strength  of  from  twenty- 
five  to  forty-eight  per  cent. 

GINGER,   jin'jur,  a  valuable   and  favorite 
seasoning  and  confection,  with  a  warm,  burn- 
ing taste,  obtained  from  the  rootstalks  of  the 
ginger  plant.    Though  native  to  the  East  In- 
dies, ginger  has  been  introduced  into  the  Wes 
Indies,  South  America  and  West  Africa.    Fror 
the  knotty  rootstalks  grow  grasslike  leaves  ar 
cylindrical    stems    bearing    clusters    of    whif 
purple-streaked    flowers.      When    the    leai 
wither  the  roots  are  dug  and  dried  whole 
produce  black  ginger,  or  scraped,  washed  t 
dried  to  produce  white  ginger.     If  it  is  to 
preserved  it  is  boiled  and  dipped  in  sirup  e 
twenty-four  hours  for  a  week.    The  finest 
gor  is  obtained  from  the  island  of  Jamaica 
is  generally  sold  in  the  form  of  an  ex 
Most  of  the  preserved  ginger  is  imported 
China. 


Dies.  As  a  epice,  ginger  iu  well  known  to 
everyone  from  earliest  childhood,  through  gin- 
gerbread men  and 


And  later  we 
meet  it  in  that 
home     remedy, 


candied,  or  in  the 
popular  beverage, 
ginger  ale  or  gin- 
ger beer.    Ginger 

liquor  flavored 
with  ginger.  The 
oil  ol  ginger  is 
used  to  lessen 

monest  use  is  in 

seasoning  a  great 

variety  of  foods. 

'Wild    Gingei, 


fo 


I  the 


THE  aiNOER  PLANT 

:,  is  a  low,  woolly  plant 


woods      through- 
out the  United  Sta 

with  beautiful  heart-shaped  leaves,  and 
dully-colored,  bell -shaped  blossom  growing 
close  to  the  ground.  A  popular  remedy  for 
measles  and  whooping  cough  is  made  from  the 
roots  of  this  wild  plant. 

GUTGHAM,  ging'am,  originally  a  smooth, 
close  cotton  fabric,  woven  of  two  colors  of 
plain-dyed  yams,  into  checkered,  striped  and 
fancy  patterns.  A  greater  variety  now  appears 
in  ginghams  than  formerly,  and  they  are  also 
woven  of  silk  and  cotton  mixed,  or  of  silk  and 
ramie.  Ginghams  were  first  made  in  India,  but 
now  about  650,000,000  yards  of  gingham,  val- 
ued at  S40/)00,000,  are  manufactured  yearly  in 
the  United  States  alone— an  average  of  over 
S130;000  worth  each  working  day. 

Gingham  differs  from  calico  in  that  the  col- 
ors are  woven  with  the  fabric,  not  printed  on 
it,  as  is  true  of  calico,  so  the  cloth  is  alike  on 
both  sides.  The  name  is  probably  derived 
from  the  Japanese  word  meaning  perUhable, 
or  fading. 

6IKKG0,  gingk'ko,  the  beaiitiCul  "maiden- 
hair" tree,  used  bo  extensively  for  ornament. 
It  is  a  very  hardy  tree  as  far  north  as  the  lati- 
tude of  Massachusetts  and  sometimes  grows  to 
a  height  of  100  feet,  while  the  trunk  reaches 
a  diameter  of  eight  feet.  Its  leaves  are  fine, 
like  those  on  a  maidenhair  fern,  from  which 
it  received  its  popular  name.  In  Washington, 
D.  C,  several  streets  have  been  made  very 


beautiful  by  the  planting  of  many  of  these 
trees.  For  centuries  it  has  been  cultivated  in 
Japan  and  China  as  a  sacred  tree  in  the  groves 
of  the  temples.  The  Chinese  use  the  starch 
kernel  of  the  seed  as  a  food,  for  it  tastes  much 
like  an  almond. 

GUtSBHG,  ji-n'teng,  the  light-yellow  root  of 
a  low,  wild  herb,  priced  by  the  Chinese  as  a 
remedy  for  nearly  all  diseases.  The  plant,  with 
its  three  or  five  leaves  and  inconspicuous  flow- 
ers which  change  to  scarlet  berries,  is  found 
in  America  from  the  valley  of  the  Saint  Law- 
rence to  the  mountains  of  Georgia  and  west 
to  the  Mississippi;  it  is  also  cultivated  in 
China.  Some  of  the  roots  are  shaped  a  little 
in  the  likeness  of  a  human  being,  and  so  the 
name  was  derived  from  Chinese  words  which 
mean  likenesa  of  a  foan.  Roota  of  such  shape 
bring  high  prices  from  the  superstitious  Chi- 
nese. The  plant  is  little  used  by  Americans, 
but  when  they  learned  of  the  demand  for  it 
in  China  it  became  a  valuable  article  of  ex- 
port, the  price  per  pound  rising  from  52  cents 
to  as  high  as  SIO,  The  supply  of  the  wild  root 
becoming  exhausted,  the  cultivation  of  ginseng 
has  been  encouraged. 

Ginseng  will  thrive  in  a  eoil  which  is  rather 
loose,  well  drained  and  rich  in  humus,  potash 
and    phosphoric    acid,    but    not    in    nitrogen. 


(6) 


Since  exposure  to  the  full  heat  of  the  sun  will 
kill  it,  ginseng- pro wera  who  cultivate  the  plant 
in  the  open  protect  iheir  crop  by  erecting  a 
lattice-work  covering.  Poets  six  feet  high  are 
placed  along  the  beds  at  intervals  of  sixteen 
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«4^  if.  %xgj^  u%  y^^a%  Ut  r^uMtii  tsatJtsnky.    Tbof, 
I^A^i*  vtfA  w«;4(|Im  ftl>r/'xt  tvo  ouoew  ftfur  dry* 

QUmVAMO,  jf/rdah'n/j,  UfJi  OfiSMTO^i. 
HU  tiMiiMt$  im$u$^  awi  mm  tA  an  latm,  boni 
Hi  SaiA*^,  uUktmtuM  UtsfA  FA-mwro  (Luke 
Wfffk'^ffiMtf,  My\  Tnr  Tmtvuamjvr,  At  th* 
HM*'  tfi  *'iit^ti  \ttt  pn'tniM  ft  dMrub  into  <me  of 
hfif  (uiinrr'n  ituitnrtTM,  ft  f^t  which  indueed  the 
vu'j'toy  (fi  SapUm  Ut  rftannmend  the  child  for 

lit  \f\M  CUarXtm  \\  <A  %miD  invited  him  to 
t'tttnt'  to  MiuirJd,  wfi«re  htz  remftined  for  tbir- 
U't'U  ytmnt.  An  HtutctUjUs  which  nhows  the 
ni\H(Uiy  with  which  he  worked  relates  that 
wliil«*  ih#!  Qiif7i;n  of  Bpain  wan  in  hia  presence 
nut  tUty  \t(i  prficftfeded  to  paint  a  portrait  of 
Ihr  MaJAMty  into  the  picture  on  which  he  was 
f'ummt'fi'  Whil<t  at  Madrid  he  painted  the 
iimiri  NtairniKC  at  the  I'^ictirial,  and  ornamented 
II  chiirrh.  After  the  death  ^  of  Charles,  in 
17(K),  (iionluno  reiurmHl  to  Naples,  having  al- 
nuuly  (iiuaMMed  grriat  wealth.  He  spent  huge 
fiiiiDM  in  (irU  of  inunifloenco  and  was  particu- 
liiiiy  lituTdl  ill  liiH  aid  to  iUci  poorer  brethren 
nf  liiN  art.  II(t  loft  a  vast  number  of  works  to 
liin  (M'lMJil,  iinionK  which  are  Chrut  Expelling 
thr  Trmlvrii  Irom  thv  Temple,  now  in  the 
NuplrH  Kiilh^ry;  fn^Hcoes  of  Mohcb  and  the 
iiraten  Serpint  iil.  I'livia;  The  Jiuigmcnt  oj 
him  m  thr  Berlin  M\iHrum;  and  some  fine 
paloUngs  in  the  Dresden  galleries. 
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I,  is  QDic  ctf  kis  aoet  bea-aunil  v-ark« : 

fainrwgi  of  ikis  mfte^cT  ftrc  Tn-f  Eik% 
FarnH^,  m  dbe  Laorre.  Pari*:  Jocki^  ifc^raif 
JKocM,  IB  the  Dreadcai  gftUeiy:  Fi^^drng  «^ 
McmiB,  m  MflftB,  and  7%€  Sr<i  STorm..  in  tk 
Afftdrmy  cJ  Venice. 

CaOTTO,  or  GWTTO  DI  BOHDOHS,  >i«t' 
lo*  ^  bokndok'way  (1276-1336'.  a 
seulplor  and  arelutecC  wlio  occupies  j 
neot  pbee  in  the  history  ctf  Itaiian  pftintiog. 
This  estimate  of  him  is  especially  true,  if  ooe 
considefB  that  during  the  time  in  which  be 
lived  the  resources  of  his  art  were  still  in  their 
infancy  and  that  all  he  was  able  to  achieve 
was  with  the  limited  means  of  the  times.  He 
laid  the  foundations  upon  which  all  the  prog- 
ress of  the  Renaissance  was  afterward  firmly 
based. 

Cimabue  noticed  the  young  shepherd  boy 
engaged  in  drawing  on  large,  flat  stones.  He 
immediately  made  the  youth  his  pupil  and 
placed  him  where  he  could  benefit  the  world. 
His  greatest  architectural  masterpiece  is  the 
Bell  Tower  of  the  Cathedral  at  Florence,  com- 
monly called  Giotto's  Tower,  exquisite  in  de- 
sign and  rich  in  decoration.  This  was  unfin- 
ished at  the  time  of  his  death,  but  he  left  a 
perfect  model,  and  it  was  completed  by  his 
pupils.  His  principal  works  were  his  fresco 
paintings,  ususdly  in  series,  found  in  all  the 
large  cities  of  Italy.  He  was  a  friend  of  Dante, 
and  his  portrait  of  the  poet  painted  on  the  wall 
of  the  Palace  of  the  Podesta  at  Florence, 
recently  restored,  is  one  of  his  most  famous 
works.  Twenty  of  his  smaller  paintings  are 
to  be  found  in  the  Florence  Aoademy,  two  in 


Berlin  aod  four  in  private  collections,  which 
originally  formed  &  series  of  twenty-six  illus- 
trative of  the  Uvea  of  Chriat  and  Saint  Fran- 
cia— that  ia,  representative  ot  the  circumstanceB 
in  the  two  lives  which  seem  to  have  had  certain 
likenesses.  A  mosaic  of  the  Navicella,  or 
Christ  saving  Saint  Peter  from  the  waves,  is 
now  preserved  in  the  portico  of  Saint  Peter's 
Church  at  Rome, 

GIPSY,  jip'sy.   See  Gypsy. 

GIRAFFE,  jiraf,  or  CAMELOPARD,  ka 
mel' o  pard,  the  tallest  of  all  animals,  a  full- 
grown  male  being  eighteen  feet  high,  three 
times  the  height  of  a  tall  man.  It  is  found 
only  in  Africa,  and  is  a  shy,  forest-loving,  cud- 


chewing  animal  which  feeds  on  grass  and  leaves 
of  trees.  The  Swiss  naturalist  Rutimeyer  fit- 
tingly described  it  as  "a  meet  fantastic  form 
of  deer." 

Its  great  height  is  due  to  an  extraordinary 
length  of  neck,  in  which,  however,  there  are 
but  seven  vertebrae.  The  body  is  short  and 
slopes  sharply  down  to  the  tail,  which  ends  in  a 
tuft  of  hair,  and  to  the  casual  observer  it  seems 
that  the  front  legs  are  longer  than  the  hind 
ones;  however,  the  long,  slender  legs,  cloven- 
hoofed,  are  all  the  same  length.  On  the  long 
head  are  two  ears  of  moderate  siEe  and  two 
short,  bony  projections  resembling  horns.  The 
upper  lip,  which  extends  far  beyond  the  no»- 
trlls,  and  the  eighteen-inch  tongue  lend  help 
in  the  tearing  of  twip  and  leaves  from  trees. 
The  nostrils  can  be  closed  to  guard  against 
157 
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thorns  when  feeding,  and  against  blowing  sand. 
The  eyes  are  large,  lustrous  and  appealing, 
and  so  placed  that  the  animal  can  see  behind 
him,  in  front  and  at  the  sides.  Excepting  a 
short  mane  on  the  neck,  a  giraffe's  hair  ii 
short  and  smooth.  It  is  reddish  white,  marked 
with  darker  spots.  Like  several  other  animals 
of  hot,  dry  countri^,  girafies  can  esiat  for 
many  days  without  drinking.  When  graiing, 
the  animal  stands  with  its  front  legs  far  apart, 
to  bring  its  head  nearer  to  the  ground. 

This  animal,  keen  of  smell,  hearii^  and 
sight,  walks  very  slowly,  but  when  pursued 
runs  so  fleetly  in  a  rocking,  camel-like  gallop 
it  is  not  easily  overtaken  by  a  horse.  But 
when  once  reached  it  is  easily  killed,  and 
giraffes  have  been  hunted  so  vigorously  for 
their  hides,  which  are  made  into  whips  in  use 
all  over  Soulli  Africa,  that  they  are  now  rarely 

The  giraffe  requires  very  careful  attention 
and  constant  care  in  captivity  or  it  will  die. 
It  is  one  of  the  animals  arousing  most  interest 
in  parks  and  zoological  gardens,  not  only  for 
its  remarkable  appearance,  but  [or  its  amusing, 
hopping  antics  when  playing. 

The  name  camelopard  is  given  because  the 
animal  is  formed  somewhat  like  a  camel  and  is 
spotted  like  a  leopard.  The  name  giraffe 
means  to  walk  elawly.  us. 

GIRABD,  ji  rard',  COLLEGE,  a  school 
founded  in  1S48  by  the  will  of  Stephen  Girard 
at  Philadelphia,  Pa.,  for  the  education  of  the 
"poor  white  male  orphan."  He  fixed  the  age 
of  admission  between  six  and  ten,  whJe  the 
age  of  leaving  is  from  fourteen  to  eighteen. 
At  first,  the  institution  was  placed  in  trust  of 
the  city  council  of  Philadelphia,  but  that  plan 
was  found  impracticable,  so  it  is  now  man- 
aged by  the  board  of  directors  of  city  trusts, 
which  includes  the  mayor.  By  one  of  the 
peculiar  terms  of  the  will  "no  ecclesiastic,  mis- 
sionary or  Kunister  of  aoy  sect  whatsoever" 
can  be  employed  in  any  capacity  in  the  school. 
When  it  was  organised  there  were  IW  stu- 
dents, but  DOW  it  has  a  capacity  of  1,520. 
Forty  acres  of  campus  are  inclosed  by  a  ten- 
foot  stone  wall,  and  there  are  twenty  buildings 
in  addition  to  the  main  building.  All  branches 
of  work  up  through  high  school  and  along 
mechanical  lines  are  taught  to  fit  boys  for 
earning  their  own  living.  By  wise  investment 
the  endowment  of  the  school  has  increased  to 
almost  129,000,000. 

Stephen  Giiatd  (I75(>-1331],  an  American 
financier    and    philanthropist,    was    the    chief 


fin&Dcia]  adviEor  of  the  United  States  govem- 
ment  in  the  War  of  1812  and  at  his  death  wilted 
$5,000,000  to  found  Girard  College.  He  was 
bom  at  Bordeaux, 
France,  the  eon 
of  a  sea  captain, 
and  at  the  age  of 
twenty-three  be- 
came a  captain 
himself.  In  1776 
he  settled  in 
Philadelphia  and 
after  the  Revo- 
lutionary War 
became  much  in- 
terested in  the 
first    United  STEPHEN  girard 

States  Bank,  buying  most  of  its  stock  and 
buildings  in  1812.  This  he  made  one  of  the 
soundest  and  most  successful  institutions  in 
the  United  States,  and  in  1814  he  took  up 
almost  an  entire  loan  of  KflOOPW  for  the 
government.  Later  he  became  one  of  the  prin- 
cipal stockholders  and  directors  in  the  second 
United  States  Bank.  He  left  his  immense 
fortune  to  charitable  and  municipal  institu- 
tions in  Philadelphia  and  New  Orleans. 

GIK'DBS,  a  beam,  the  two  ends  of  which 
rest  upon  a  pier,  wall  or  other  support  and 
carry  a  load  such  as  a  floor  or  Huperstructure 
of  a  bridge.  In  buildings  where  great  strength 
is  necessary  the  girder  may  rest  on  an  extra 


(a)  Perspective  ol  a  comer  at 
Ing  nrders  and  wind-braces: 
girder:  (o)  I  girder:  <d)  b< 
Wrouibt-lrDD  girders. 


>1  column.  Btiow- 
b)  compound  I 
:   girder:    (e,/) 


support  in  the  middle,  in  which  case  it  is  known 
B  B,  continvoua  girder.    Wood,  cast  iron  and 
f  irrought  iron  nre  occasionally  used,  but  steel 
t  girdetB   are    f^t   superseding    other    material. 
:   simplest    form   of   girder   is   the   solid   I 
i^nmplex  and  stronger  beam   is 
i  compound   I   girder,  in  which   the   weight 
,  larger  surface   at  the  two 
;   girder   is   a    solid    beam    with 
led  by  two  web  plates,  resem- 
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bling  a  large  rectangular  box.  In  order  fur- 
ther to  strengthen  girders,  braces  are  used  at 
coraera,  as  shown  in  (a)  in  the  illuatimtion. 
All  st«el  girdera  are  made  in  rolling  mills,  by 
methods  similar  to  those  employed  in  rolling 
rails  for  railroad  tracks.    See  Roluno  M11.L. 

GIBOHDISTS,  jiron'duts,  a  political  party 
in  the  Legislative  Assembly  and  National  Con- 
vention during  the  French  Revolution  (17B1- 
1793).  The  name  was  applied  because  of  the 
fact  that  the  moet  brilliant  exponents  of  its 
point  of  view  were  deputies  from  the  district 
near  Bordeaux  called  the  Gironde. 

Madame  Roland,  whose  salfin  became  their 
gathering  place,  exercised  a  powerful  influence 
on  the  spirit  and  policy  of  the  Girondists,  but 
such  party  cohesion  as  they  poonespcd  was  due 
to  the  energy  of  Brissot,  who  was  regarded  as 
their  spokesman  in  the  Assembly  and  the 
Jacobin  Club.  They  were  distinguished  for 
visionary  ideals,  rather  than  for  a  well-defined 
policy.  They  became  an  easy  prey  for  the 
more  radical  Jacobins,  and  their  overthrow 
was  accomplished  in  June,  17S3.  See  Rolano 
DE  LA  Plati^be,  Madame;  Jacobins;  I'^nch 
Revolution. 

GIZZARD,  git'ard,  a  portion  of  the  digestive 
apparatus  found  in  certain  animals,  especially 
in  birds,  where  hard,  solid  food  is  ground  to 
fineness.  The  giiBard  of  birds  is  a  muscular 
bag  in  the  stomach,  lined  with  a  thick,  tou^ 
membrane.  Food  first  enters  a  pouch  colled 
the  crap,  where  it  is  moistened  in  a  fluid  se- 
creted there.  Passing  next  to  the  stomach,  it 
is  mixed  with  gastric  juice.  It  then  goes  into 
the  gissard,  where  it  is  crushed  by  the  mus- 
cular action  of  the  thick  walls;  gravel  swal- 
lowed by  the  bird  assists  in  the  grinding  proc- 
ess. Birds  that  eat  grain  have  more  powerful 
gtxzards  than  those  which  eat  insects,  but  in 
birds  of  prey  the  gissard  is  only  slightly  de- 
veloped. Among  other  animals  possessing  a 
giisard  are  the  earthworm,  the  crayfish  and  its 
allies,  and  certain  insects.  See  Poultry,  for 
picture. 

GLACE,  glase,  BAY,  a  coal-mining  town  in 
Nova  Scotia,  at  the  east  end  of  Cape  Breton 
Island.  It  is  connected  with  Sydney,  fourteen 
miles  to  the  west,  by  the  Sydney  &  Louisburg 
Railway.  Glace  Bay  is  the  center  of  the 
Dominion  Cool  Company's  properties,  which 
yield  most  of  Nova  Scotia's  output  of  coal  and 
employ  over  10,000  miners.  From  the  hoibor, 
which  is  on  the  Atlantic,  coal  is  shipped  to 
Canadian  and  foreign  ports.  There  are  fish- 
eries and  a  rich  farming  district  in  the  victnity, 
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aod  the  town  has  a  Marcooi  wireless  station, 
said  to  be  the  most  powerful  in  the  world,  up 
to  1917.  Population  in  1901,  6,»45;  in  1911, 
16,562.  A.H,MCK. 

GLACIAL,  gla'akal,  PERIOD,  or  AGE  OF 
ICE.  Boys  and  girls  who  live  anywhere  in 
Canada  or  in  almost  any  part  of  the  Northern 
United  States  can  hardly  belic^'c  that  once, 
even  though  it  was  thousands  upon  thousands 
of  yeaiB  ago,  their  home  land  was  covered 
with  a  vast  sheet  of  ice.  As  they  look  about 
them  on  forests  and  streams  and  fields  aglow 


m  GLACIAL  PERIOD 

The  chief  characteristic  of  the  Glacial  Period 
was  the  great  Ice  sheet,  which  covered  over 
8,000,000  square  miles  of  the  earth's  surface. 
Fully  one-half  of  this  ice-covered  area  was  in 
North  America.  With  the  eiception  of  most 
of  Alaska  all  the  northern  part  of  the  conti- 
nent, including  all  of  Canada,  was  enveloped  in 
ice.  The  southern  boundary  of  the  ice  field 
was  marked  by  the  Ohio  and  the  Missouri 
rivers.  In  the  east  the  ice  sheet  included  all 
New  England.  New  York,  the  northern  part 
of  Pennsylvania,  and  west  of  the  Appalachian 
Mountains  all  the  states  of  the  great  Missis- 
sippi Valley  as  far  south  as  the  Ohio  River. 
All  of  Minnesota,  most  of  North  Dakota,  the 
northern  part  of  Montana  and  Washington  and 
all  of  Iowa,  the  eastern  parts  of  South  Dakota 
and  Nebraska,  with  a  small  portion  of  Kansas, 
and  more  than  half  of  Missouri  were  also  in- 
cluded. 

UoTcment.  In  Europe  the  Scandinavian 
Peninsula,  all  the  lowlands  of  Belgium,  Ger- 
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with  beauty  their  minds  can  scarcely  picture  so 
cold  sod  forbiddii^  a  scene  as  a  vast  ice  mass, 
over  two  thousand  miles  long  and  half  as 
wide,  where  now  millions  of  happy  people  live. 
When  it  is  realised  that  in  places  the  '  ice 
sheet  was  supposed  to  have  been  as  much  as 
a  mile,  and  possibly  more,  in  thickness,  the 
fact  seems  the  more  astounding. 

The  scientific  men  who  tell  of  this  strange 
age  agree  that  this  so-called  Glacial  Period 
was  that  period  in  the  formation  of  the  world 
in  which  the  change  was  made  from  the  most 
recent  past  to  the  present  era.  For  this 
reason  the  Glacial  is  also  called  the  Pleistocene 
Period,  a  term  derived  from  two  Greek  words 
meaning  the  most  recent  period  back  of  the 
Age  of  Man. 


many,  Denmark,  Holland  and  Russia  were  un- 
der ice.  The  glaciers  of  the  Alps  extended 
much  lower  than  at  present,  and  a  good  por- 
tion of  the  British  Isles  was  covered  with 
glaciers.  Ice  sheets  of  smaller  areas  existed 
in  Asia  and  South  America.  In  North  America 
this  great  ice  sheet  gathered  around  three  cen- 
ters: one  in  Labrador,  east  of  Hudson  Bay; 
the  Keewatin  center,  west  of  Hudson  Bay;  and 
the  Cordilleran  center,  east  of  the  Rocky 
Mountains  in  Canada. 

In  the  course  of  time  the  glaciers  began  to 
move  from  the  three  centers.  In  each  case  the 
movement  was  toward  the  lowest  level,  hence 
from  each  center  the  motion  was  in  nearly  all 
directions.  Such  was  the  power  of  the  great 
mass  of  ice  that  it  very  naturally  changed  the 
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.face  of  the  land.  Hills  were  leveled,  lake 
oeda  were  filled  up  in  some  places  and  scooped 
out  in  others.  Great  masses  of  rock  and  gravel 
were  carried  by  the  glaciers  and  deposited  along 
its  course,  forming  drift.  In  same  places  in 
the  states  south  of  the  Great  Lakes  this  drift 
forma  ranges  of  low  hills  from  200  to  250  feet 
high. 

The  fine  silt  deposited  on  the  prairies  of 
the  Mississippi  Valley  and  constituting  the 
fertile  soil  of  this  region  was  also  another  re- 
sult of  this  moyemenC.  In  some  localities  the 
rocks  were  stripped  bare  of  soil,  and  their  sur- 
faces were  polished  and  marked.  Lakes  were 
formed  in  regions  where  they  had  not  been 
before,  and  in  other  regions  lakes  were  drained 
by  having  their  outlets  lowered.  The  fertile 
regions  in  the  lowlands  of  Europe  were  formed 
in  the  same  way. 

Life.  In  parts  of  North  America  the  mam- 
moth, the  mastodon,  the  glyptodon,  the  woolly 
rhinoceros  and  other  large  animals  roamed 
over  the  land.     (These  aoimala  are  described 


0  GLAClJMi 

in  this  set  of  books.)  Similar  aniiiials,  if  no 
the  same,  were  found  in  Europe.  In  SoutI 
America  there  were  numerous  gigantic  slothf 
There  is  no  evidence  that  man  lived  in  Amer 
iea,  but  some  geologists  think  that  he  livei 
in  Europe  during  the  period.  Both  plant  ani 
animal  life  changed  its  habitat  with  the  changi 
of  cUmate.  Many  present  conditions  can  be  ex 
plained  only  by  reference  to  the  Glacial  Period 
Cauei.  Many  theories  have  been  advancei 
to  account  for  the  Glacial  Period,  but  none  i 
satisfactory.  The  following  are  those  most  gen 
erally  advanced:  (a)  that  a  sudden  elevaticu 
of  the  northern  continents  caused  a.  fall  ii 
temperature;  (b)  that  a  change  in  atmospheri 
and  oceanic  currents  caused  such  heavy  rain 
fall  as  to  cause  the  glaciers;  (c)  that  the  Pericx 
was  due  to  a  relative  change  in  position  of  tb' 
earth  and  sun.    See  Gboloctt;  Modainb;  Gla 

CUB.  V/^Jt. 

Consult  Dawson'B  Caaadlatt  lee  Agt;  Wright' 
Ice  Age  In  Horth  America;  Bonney's  lee  Work 
Poet  and  PKeient. 


LACIER,  gta-shcr.  Imagine  a  Rrcat 
river  stretching  from  near  the  summit  of  a 
lofty  mountain  down  its  sides  for  thousands  of 
feet — a  river,  not  of  hurrying,  sparkling,  limpid 
water,  but  of  solid  ice,  with  a  movement  so 
slow  that  its  pace  is  measured  in  inches  per 
day  rather  than  in  miles  per  hour. 

Some  of  the  snow  which  falls  high  up  on  the 
mountains  is  lost  by  evaporation;  in  certain 
altitudes  some  is  melted  and  in  the  form  of 
streams  begins  to  run  through  ruts  and  gullies 
down  the  mountain  sides.    However,  most  of 
this  escaping  water  soon  freezes  into  a  long, 
solid  river  of  ice,  and  when  thick  enough  be- 
gins by   its  great  weight  to  move   in   a   mass 
very  slowly  down  towards  the  valleys.     This 
slow  movement,  usually  leas  than  two  feet  a 
',  continues  until  a  point  in  its  descent  is 
led  when  evaporation  and  melting  offset 
supply  from  higher  regions.    At  this  point 
glacier   proper   ends   and   rivers   begin,   if 
location  is   inland.     If   the    end   of   the 
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ice  may  break  off  and  drop  into  the  sea 
become  icebergs.  Such,  in  brief,  is  the  < 
picture  which  may  be  drawn  of  this  maj' 
awe-inspiring  spectacle. 

Glaciers  are  always  formed  wherever 
snow  falls  than  melts  during  the  year; 
queotly  they  are  found  in  cold  clinia,ti 
those  of  the  polar  regions  and  on  thi 
mits  and  slopes  of  high  mountains  in  tl 
perate  and  tropical  latitudes.    The  beat 
glaciers  are  those  of  the  Alps  in  Eur 
those  of  the  Rocky  Mountains  in  the 
States.  Canada   and   Alaska.     They 
found  in  the  Scandinavian  Peninsuli 
Andes    and    the    Himalaya     Mount 
Greenland    and    other    islands    in    t' 
Ocean    and    on    the   Southern    AIpe 
Zealand. 

In  North  America  the  largest  f 
found  on  the  shores  of  Glacier  Bay 
Mount  Fairweather  in  Alaska.    Th 
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extensive  glaciers  around  Cook's  Inlet.  Com- 
pared with  these  Alaskan  glaciers  those  of  the 
Alps  are  mere  rivulets.  The  Malaspina,  on 
Yakutat  Bay,  Alaska,  is  1,550  feet  high  and 
has  an  area  of  600  square  miles;  the  Valdez, 
on  Prince  William's  Sound,  is  fifteen  miles 
long;  the  Muir,  named  for  John  Muir,  at  the 
head  of  Glacier  Bay,  is  200  feet  high  and  has 
a  frontage  of  three  miles  on  the  coast.  All 
the  valleys  of  the  Northern  Alaskan  coast  are 
filled  with  ice  rivers,  and  the  fiords  of  this 
region  were  formed  by  the  action  of  glaciers. 

In  Glacier  National  Park,  Montana,  and  in 
Rocky  Mountains  Park,  just  to  the  north,  in 
Canada,  are  numerous  glaciers  which  can  be 
easily  reached  and  are  interesting  to  study. 
Enormous  glaciers  are  also  found  in  the  Sel- 
kirk Mountains  in  British  Columbia,  along  the 
line  of  the  Canadian  Pacific  Railway.  These 
glaciers  are  visited  by  thousands  of  tourists 
every  season.  The  most  noted  glaciers  of 
Europe  are  the  Mer  de  Glace  on  Mont  Blanc 
and  those  on  Mont  Rosa. 

Structure.  Glaciers  are  formed  by  the  freez- 
ing and  pressing  together  of  masses  of  snow. 
After  snow  has  lain  upon  the  ground  for  some 
time,  the  flakes  lose  their  form  and  the  snow 
becomes  granulated,  as  we  see  it  in  snow- 
drifts in  the  spring.  On  the  mountains  where 
snow  remains  from  year  to  year  this  granu- 
lated snow  becomes  frozen  into  a  porous  ice 
which  the  French  call  neve,  the  name  generally 
given  it  by  geologists,  but  which  we  call  glacial 
ice.  A  layer  of  glacial  ice  is  formed  each  year, 
and  the  lower  layers  become  more  compact 
than  the  upper,  so  these  lower  layers  more 
closely  resemble  ordinary  ice. 

Crevasses.  The  irregular  surface  over  which 
the  glacier  moves  often  causes  the  ice  to  crack 
and  form  crevasses,  which  are  sometimes  more 
than  100  feet  deep.  Since  these  are  often 
filled  with  light  snow  they  are  very  dangerous 
to  travelers.  The  sun  melts  the  ice  at  the  top 
of  the  crevasse  faster  than  it  does  that  below, 
hence  the  crevasse  becomes  wedge-shaped  and 
continues  to  increase  in  size.  Sometimes  the 
crevasses  are  closed  by  the  movement  of  the 
glacier. 

Surjace.  The  surface  of  the  glacier  becomes 
very  irregular.  This  is  due  to  the  crevasses, 
to  stones  and  other  materials  which  the  glacier 
gathers  as  it  moves  down  the  mountain  and 
to  irregularities  due  to  the  unequal  melting  of 
the  ice.  The  porous  ice  melts  much  faster 
than  that  which  is  more  compact,  and  in 
time  the  surface  is  covered  with  hollows  and 


slight  elevations.  Stones  shield  the  ice  from 
the  rays  of  the  sun;  so  wherever  they  are 
lodged  there  are  irregular  surfaces. 

Terminal.  The  lower  end  of  the  glacier  is 
usually  very  steep,  and  from  under  it  there 
issues  a  stream  of  ice-cold  water  formed  by  the 
melting  of  the  glacial  ice. 

Movement.  A  glacier  is  the  slowest-moving 
solid  body  in  all  the  world ;  it  moves  down  the 
valley  very  much  as  a  mass  of  tar  almost 
solid  would  move  down  an  incline.  The  upper 
and  middle  parts  of  the  stream  travel  the 
fastest,  the  sides  and  bottom  being  held  back 
by  friction  on  the  sides  and  bottom  of  the 
valley.  The  rate  of  motion  can  be  measured 
by  measuring  the  movement  of  any  object  on 
the  surface.  It  usually  is  from  eighteen  to 
twenty-four  inches  a  day.  The  lower  end  of 
the  glacier  may  move  up  the  valley  in  summer 
and  down  in  winter;  or  it  may  remain  sta- 
tionary. This  depends  upon  the  rapidity  with 
which  the  ice  is  melted.  When  the  end  of  a 
glacier  juts  so  far  into  the  sea  that  it  breaks 
off  from  the  main  body  the  mighty  fragment 
forms  an  iceberg,  which  then  floats  down  from 
the  frozen  north  towards  civilization  to  be- 
come a  menace  to  navigation.  The  story  of 
an  iceberg  is  told  under  that  title. 

Moraines.  On  its  way  the  glacier  gathers 
rocks  and  other  material,  which  usually  form 
lines  which  may  be  tracked  through  the  mass; 
those  near  the  sides  are  known  as  lateral,  and 
those  toward  the  middle  are  medial,  moraines. 
The  debris  deposited  at  the  end  of  the  glacier 
forms  the  terminal  moraine. 

Erosion.  As  a  glacier  plows  its  way  down 
the  valley  it  carries  along  with  it  all  the  loose 
material  on  its  bed.  Thus  it  deepens  the  val- 
ley, lays  bare  the  rocks  and  polishes  them  and 
marks  them  with  striae  (scratches).  The  work 
of  erosion  now  performed  by  glaciers,  however, 
is  inconsiderable.  e.s.     < 

Consult  Gilbert's  OUiciera  and  Glaciation; 
Hobbs*  Characteriatica  of  Exiaiing  Olaciera;  Rus- 
.sell's  Olaciera  of  North  America. 

Related  Sabjects.  The  following  articles  in 
these  volumes  will  be  interesting  and  helpful  in 
connection  with  the  above : 

Erosion  Icebergs 

Fiords  Malaspina  Glacier 

Geology  Mer  de  Glace 

Glacial  Period  Moraine 

Glacier  National  Park  Muir  Glacier 

GLACIER  NATIONAL  PARK,    one  of  the 

most  beautiful  of  the  American  national  parks, 
reserved  for  the  pleasure  and  recreation  of  the 
people.    The  region  is  one  of  romantic  beauty ; 
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it  has  been  well  said  that  **there  is  more  geog- 
raphy to  the  square  mile  than  can  be  found  in 
any  other  equal  area  anywhere  else  on  this 
round  earth."  It  is  situated  in  Northern  Mon- 
tana ;  on  the  north  is  the  international  boundary 
line  between  the  United  States  and  Canada,  on 
the  east  is  the  Blackfoet  Indian  Reservation,  on 
the  west  is  Flathead  River,  and  the  southern 
limits  are  marked  by  the  line  of  the  Great 
Northern  Railway.  Adjoining  the  park  on  the 
north  is  the  great  Canadian  forest  and  game 
preserve,  the  Rocky  Mountains  National  Park. 
The  area  included  in  the  park,  about  1,400 
square  miles,  was  once  set  aside  by  the  gov- 
ernment as  a  part  of  the  Black  feet  Indian  Res- 
ervation. Later  it  was  taken  from  the  Indians, 
with  their  consent,  because  it  was  believed  that 
further  explorations  might  disclose  valuable 
mineral  deposits.  This  hope,  however,  was  not 
realized,  and  finally  by  act  of  Congress  in  Feb- 
ruary, 1910,  it  was  set  aside  as  a  national 
recreation  ground. 

The  Glaciers.  The  park  takes  its  name  from 
the  glaciers,  about  sixty  in  number,  which  vary 
in  size  from  a  few  acres  to  several  miles  square. 
Blackfcet  Glacier,  nearly  five  miles  square,  is 
the  largest,  and  is  said  to  be  the  most  beautiful 
glacier  in  the  United  States.  It  is  spread  out, 
at  an  elevation  of  about  8,000  feet,  on  the 
north  slope  of  Mount  Jackson  (10,023  feet)  and 
Blackfoot  Mountain  (9,597  feet) ;  on  the  south 
slopes  of  these  mountains  are  the  Harrison 
and  Pumpelly  glaciers.  These  glaciers  are  now 
separated  by  the  Continental  Divide,  but  ages 
ago  they  were  a  part  of  a  vast  ice-sheet  which 
covered  the  entire  region.  About  six  miles  to 
the  west  of  Blackfcet  Glacier  is  the  Sperry 
Glacier,  which  discharges  its  melting  waters 
over  steep,  almost  vertical  and  rocky  walla  into 
Avalanche  Basin.  These  are  only  the  most 
notable  of  the  glaciers;  Rainbow,  Grinnell,  Sex- 
ton and  Red  Eagle  are  worthy  of  mention. 

Mountains.     The  main  range  of  the  Rocky 
Mountains  extends  from  north  to  south  almost 
directly  through  the  center  of  the  park.    The 
Continental  Divide  here  has  an  average  alti- 
tude of  7,000  feet,  but  many  of  the  peaks  reach 
9,000  or  10,000  feet.    Many  of  them  have  never 
been  climbed  by   man.     The   loftiest   peak  is 
Mount  Cleveland  (10,438  feet),  in  the  northern 
part,    of    the    park.     Mount    Jackson,    Mount 
Siyeh  and  Stimson  Mountain  also  have  alti- 
tudes of  more  than  10,000  feet,  while  Mount 
tagM||^ising   Wolf   Mountain,   Flinch   Peak, 
^^^^^^%Mountain,    Chief    Mountain,    Little 
^Kk  nntain,  Gould  Mountain  and  a  dozen 


others  exceed  9,000  feet.  Squaw*  Mountain,  one 
of  the  smaller  peaks,  is  so  named  because  the 
rocky  outline  of  a  squaw  is  distinctly  visible 
on  its  southern  slope.  Triple  Divide  Mountain 
(8.001  feet)  is  called  the  "roof  of  the  Conti- 
nent;" from  its  summit  waters  flow  in  three  di- 
rections— northward  through  Saint  Mary's  Lake 
and  River  to  Hudson  Bay;  westward  through 
the  Flathead  River  into  the  Columbia  River 
and  thence  to  the  Pacific  Ocean ;  and  southward 
through  the  Cutbank,  Missouri  and  MissisBippi 
rivers  into  the  Gulf  of  Mexico  and  the  Atlantic. 
One  of  the  most  impressive  peaks  is  Going- 
to-the-Sun  Mountain,  whose  spmmit  towers  a 
mile  above  the  western  end  of  Upper  Saint 
Mar>''s  Ijake.  The  Indian  name  of  this  moun- 
tain   is    Mah-tah-pee    O-stook-sis    Meh-stuck, 
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LOCATION  MAP 

Glacier  National  Park  Is  in  Northwestern  Mon- 
tana. The  star.  acroAs  the  international  bound- 
ary, marks  the  location  of  Rocky  Mountafau 
National  Park. 

which  means  "The  face  of  Sour  Spirit,  who 
went  to  the  sun  after  his  work  was  done." 
According  to  the  legend  Sour  Spirit  was  a 
messenger  sent  by  the  Great  Sun  to  the  Black- 
feet  Indians.  He  taught  them  how  to  tan 
hides  and  build  tepees  and  canoes,  and  in- 
stnicted  them  in  all  the  arts  of  Indian  life. 
When  he  had  finished  his  work,  he  returned 
to  the  Lodge  of  the  Sun-God.  As  proof  of  the 
truth  of  this  story  the  Indians  point  to  the 
great  stone  face  on  the  side  of  the  mountain, 
left  there  by  the  Sour  Spirit  when  he  retunied 
to  the  Sun,  so  that  all  men  might  see  and 
believe. 

Lakes.  Of  all  the  250  lakes  in  the  park 
perhaps  the  most  beautiful  is  the  Upper  Saint 
Mary's,  from  whose  western  shore  rises  Going- 
to-the-Sun  Mountain.  It  lies  at  an  altitude 
of  4^00  feet,  is  about  ten  miles  long,  and  is 
completely  surrounded  by  mountains  except  at 
the  point  where  the  Saint  Mary's  River  carries 
its  surplus  waters  into  the  Lower  Saint  Maiy's 
Lake.  The  Saint  Mary's  Lakes  are  on  the  east 
slope  of  the  Continental  Divide,  but  the  largest 
lake,  Lake  McDonald,  is  on  the  west  slope.  It 
is  eleven  miles  long,  and  has  an  average  width 
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le  and  a  half  miles.     Like  Upper  Saint 

''8  LfiJce,  it  lies  in  a  depression  surrounded 

■eat  peaks  rising  3,000  to  5,000  feet  above 

irface. 

ce  McDermott,  though  one  of  the  smallest 

in  the  park,  is  also  one  of  the  most 
118,  for  it  is  in  the  heart  of  a  region  of 

beauty.  In  its  waters  are  reflected  the 
les  of  Gould  Mountain  and  other  peaks, 
nuing  from  its  southern  end  are  the  lovely 
ermott  Falls.  Near  the  falls  is  a  perma- 
camp,  which  is  the  headquarters  for  side- 
to  Iceberg  Lake,   Grinnell  Glacier  and 

points  of  interest. 

berg  Lake  is  the  only  lake  of  its  kind  in 
ti  America.  It  is  only  one-half  mile  long, 
it  is  one  of  the  scenic  features  of  the 
At  one  end  is  a  small  glacier,  from 
1  great  blocks  of  ice,  several  hundred  feet 
and  weighing  thousands  of  tons,  frequently 
:  oCF  and  slide  into  the  water.    The  alti- 

(6,000  feet)  is  so  high  that  even  on  the 
lest  summer  days  there  are  always  ice- 
I,  large  and  small,  floating  in  the  lake, 
iie   water   never   gets   warm   enough   to 

the    ice    completely.     Glacier    National 

was  once  the  ^'happy  hunting  grounds'' 
le  Blackfeet  Indians,  but  Iceberg  Lake 
liought  to  be  the  home  of  lost  souls  and 
ded  spirits. 

Blanche  Lake,  not  far  from  Lake  Mc- 
id,   is   another   beautiful,   though   small, 

of  water.  The  trail  leading  to  it  seems 
nerge  through  a  hole  in  the  mountains, 
discloses  to  the  astonished  traveler  a 
b-bordered  little  lake,  into  whose  quiet 
m  four  streams  tumble  noisily.  These 
tD8,  carrying  the  waters  from  Sperry  Gla- 

plunge  almost  headlong  over  a  rocky 
pice  2,000  feet  high. 

Emal  Life.  The  animals  of  the  park  are 
cted  by  law,  and  killing,  wounding  or 
iiing  any  bird  or  wild  animal  is  an  offense 
ihable  by  heavy  fines.  For  this  reason 
tocky  Mountain  goats  and  sheep  roam  in 
i,  and  many  bears  have  become  so  tame 
they  wait  on  the  outskirts  of  the  camps 
f  fed.  A  few  moose  and  elk  also  frequent 
3ark,  and  deer  are  common.  Antelopes, 
jea,  wolves  and  lynxes  abound,  and  geese, 
s  and  other  game  birds  are  sometimes 
in  the  lower  altitudes.    The  streams  and 

are  well  stocked  with  fish,  and  the  park 
ves  its  name  of  "Fisherman's  Paradise." 
of  the  greatest  fishing  trips  in  the  world 

be  taken  from  Belton,  the  western  en- 


trance to  the  park,  down  the  Flathead  River 
to  Columbia  Falls,  a  distance  of  twenty  miles. 
Trout  are  found  here  probably  in  greater 
numbers  than  in  any  other  waters  in  North 
America.  The  small,  flat  trout  are  caught 
everywhere  in  the  park,  and  the  l^rge  Mack- 
inaw and  bull  trout  are  found  mostly  in  Saint 
Mary's  Lake.  The  gamest  fighter  of  them  all, 
and  the  delight  of  the  angler,  is  the  cutthroat 
trout.  During  June,  July  and  August  fly- 
fishing is  the  rule,  but  grasshoppers  are  some- 
times used  when  the  trout  refuse  to  rise  to  a 
fly.  In  September,  spinners  are  mostly  used. 
All  persons  desiring  to  fish  must  first  obtain  a 
state  license. 

Transportation  and  Accommodations.  There 
are  two  entrances  to  the  park,  the  eastern  at 
Glacier  Park  station,  the  western  at  Belton, 
both  on  the  main  line  of  the  Great  Northern 
Railway.  Within  the  park  trips  may  be  taken 
on  foot,  on  horseback,  by  stage-coach  or  by 
automobiles.  There  are  many  excellent  roads, 
but  the  higher  and  remoter  points  are  accessible 
only  to  pedestrians  or  horsemen.  Launches 
are  operated  on  Lake  McDonald  and  Upper 
Saint  Maxy's  Lake. 

The  accommodations  for  visitors  are  excel- 
lent, and  suit  all  tastes  and  pulses.  A  large 
modem  hotel  is  located  at  the  Glacier  Park 
station,  and  dotting  the  entire  area  is  a  series 
of  camps  convenient  to  the  points  of  scenic 
interest.  These  camps,  which  are  placed  not 
over  a  day's  walk  apart,  are  groups  of  small 
log  buildings  of  the  Swiss  chalet  type.  Horses 
and  camping  equipment  may  be  rented  or  pur- 
chased, and  guides  are  available  at  all  times. 
The  charges  for  hotel  accommodations  and  all 
other  services  are  regulated  by  the  United 
States  government  through  the  Secretary  of  the 
Interior,  who  has  immediate  control  of  all 
national  parks.  w^jz. 

GLADIATORS,  glad'iaiorz,  men  of  cour- 
age and  strength,  who,  armed  only  with  small 
shields  and  short  steel  swords,  fought  and 
killed  each  other,  or  placed  themselves  at  the 
mercy  of  hungry  wild  beasts,  in  the  days  of 
ancient  Rome.  At  first  these  contests  were 
held  in  honor  of  heroes  who  died  in  battle, 
the  earliest  exhibition  recorded  being  in  264 
B.C.,  at  the  funeral  of  the  father  of  Marcus 
and  Decimus  Brutus.  There,  prisoners,  slaves 
or  condemned  criminals  were  sacrificed.  At  a 
later  period  freemen  also  fought  in  the  arena, 
for  hire  or  merely  from  choice;  and  still  later 
men  of  senatorial  rank,  and  even  women, 
fought,  and  all  to  gratify  the  brutal  passion 
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of  the  people  of  the  day,  who  found  entertain- 
ment in  the  shedding  of  blood.  Schoola  for 
gladiators  were  conducted,  and  the  practice 
grew  to  such  proportions  that  it  is  Mid  the 
warlike  Roman  emperor  Trajan  gave  one  ihow 
lasting  over  100  days,  during  which  2,000  men 
fought  to  the  death.  Such  exhibitions  were 
fiDally  abolished  by  Thcodoric,  in  a.  d.  500. 

If  a  gladiator  were  overpowered  in  these 
contests  the  audience  indicated,  by  pointing 
thumbs  up  or  thumbs  down,  whether  he  should 
be  killed  or  spared,  there  being  a  difference  of 
opinion  among  authorities  about  the  signifi- 
cance  of  the  two  signs.  The  victor,  if  a  pris- 
oner, sometimes  received  hts  freedom,  at  other 
times  a  palm  or  garland.  One  of  the  most 
famous  gladiators  of  history  was  Spartacus,  a 
Thracian  slave,  who  incited  the  War  of  the 
Gladiators,  73-71  b.c.  Hia  atory  inspired  that 
favorite  American  recitation.  The  Gladiator'i 
Appeal,  by  Elijah  Kellt^g. 

Among  gladiatorial  statues  are  the  celebrated 
marble  one  in  Rome,  The  Fighting  or  Borghete 
Gladiator,  and  The  Dying  Gaul  or  Gladiator, 
the  original  of  which  is  in  Paris.    See  ColoS' 

GLADIOIDS,  gladi'olut,  Bomettmes  coiled 
the  hummiTig-biTd  ^otocr,  because  those  strange 
little  birds  seek  it  for  nectar,  is  a  popular  hot- 
house and  garden  plant  grown  extensively  in 
America  and  Europe, 
monly   groivn 
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be  gathered  in  October.  The  little  bulbs  pnv 
duced  by  the  plants  may  then  be  planted  tie 
following  spring. 

The  long,  sword-shaped  leaves  gave  the  plant 
the  Latin  name  for  dof/ger.  The  large,  img- 
ular,  tube-ahaped  flowere  are  arranged  in  long, 
one-sided  clusters,  the  lower  bloesoma  opening 
first.  If  a  spike  of  gladiolus  is  cut  when  juA 
the  lower  flowers  are  open  the  buds  above  will 
open  in  succession  and  keep  fresh  for  a  week 
or  ten  days.  The  colore  range  through  all  the 
shades  and  tints  of  red  to  white,  and  evm  ■ 
blue  gladiolus  has  been  produced.  Luther 
Burbank  has  worked  extensively  with  tfait 
plant,  producing  blossoms  on  all  sides  of  the 
stem  instead  of  on  one  side  only,  also  largH 
flowers  and  rich  combinations  of  color. 

GLADSTONE,  gtad'HiM,  Wiluau  Ewabt 
<1800-1S98},  a  profound  British  scholar  and 
statesman,  four  times  Prime  Minister,  and  ths 
most  famous  of  the  ministerB  and  political 
leaders  of  the  long  reign  of  Queen  Victoria. 
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from  the  bulb,  and  will  thrive  in  any  good  gar- 
den soil  where  it  receives  the  full  sunlight  and 
free  watering.  The  bulbs  should  be  planted 
in  succesGioii  at  intervals  of  two  or  three  weeks 
during  March,  April  and  May.  The  gladiolus 
Liaay  also  bo  raised  from  seeds.  These  should 
Hjl^own  in  March  or  April,  and  the  plants 
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forever  be  aasoci' 
ated  with  those 
moi'ements  which 
are  identified  with 
the  progress  of 
English  democ- 
racy— free  trade, 
equal  taxation, 
the  education  of 


the 


the   extension    of 
suffrage— and 


WILLIAM  E.  aiASBTONS 
The  most  powerful  British 
Htatpuman  of  the  ntii«tMath 
Prime  Minister  <*'""^- 
to  take  up  the  fight  for  Irish  Home  Rule.  He 
was  bom  on  December  2S,  1809,  in  Liverpool, 
of  Scotch  parentage,  and  was  educated  at 
Eton  College  and  at  Christ  Church,  Oxford 
University.  At  the  age  of  twenty-four  he  en- 
tered Parliament,  where  he  gave  his  support 
to  the  Tory  faction  under  the  leaderehip  of 
Sir  Robert  Peel.  Between  1845  and  1847  he 
was  Secretary  of  State  for  the  Colonies  in 
Peel's  Cabinet,  but  during  this  period  was  not 
a  member  of  Parliament.  To  that  body  he 
was  reelected  in  1847. 

During  the  next  few  years,  in  which  he  was 
gradually  swinging  away  from  Tory  principlea 
to  Liberalism,  Gladstone  rose  steadily  in  power 
and  influence,  and  as  Chancellor  of  the  Ex- 
chequer, a  post  which  he  held  at  three  HBet- 
ent  times,  he  prepared  budgets  that  showed  his 
marvelous    grasp    of    financial    problems.    In 
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1865  he  became  the  Liberal  leader  in  the  House 
of  Commons,  and  three  years  later  began  his 
first  term  as  Prime  Minister.  In  1869  he  car- 
ried his  bill  for  the  disestablishment  of  the 
Irish  Church,  and  in  1870  a  bill  for  the  reform 
of  the  Irish  land  system  was  passed.  At  this 
time,  also,  a  system  of  public  schools  for  the 
poorer  classes  was  established,  and  the  use  of 
the  ballot  in  voting  was  introduced.  In  1874 
the  Conservatives  regained  their  power,  and 
Gladstone  was  succeeded  in  the  Premiership 
by  Disraeli. 

Gladstone  again  came  into  prominence  as  a 
severe  critic  of  the  foreign  policy  of  the  Con- 
servative Ministry,  and  in  1880,  when  the 
country  was  carried  by  the  Liberals,  he  became 
Prime  Minister  a  second  time.  During  his 
second  Ministry,  which  ended  in  1885,  about 
2,000,000  new  voters  were  given  suffrage  rights, 
and  a  fairer  arrangement  of  Parliamentary 
districts  was  effected.  Meanwhile,  the  move- 
ment for  Irish  Home  Rule  was  making  great 
progress,  and  when  Gladstone  became  Premier 
for  the  third  time,  in  1886,  he  announced  that 
Home  Rule  was  to  be  a  feature  of  the  Liberal 
program.  In  April  of  that  year  the  first  Home 
Rule  bill  was  introduced  into  Parliament. 
When  it  failed  to  pass  in  the  House  of  Com- 
mons, Parliament  was  dissolved  and  in  the 
resulting  elections  the  Liberals  were  defeated. 
In  1892  the  tide  again  turned  and  Gladstone 
took  up  for  the  fourth  and  last  time  the  duties 
of  the  Premiership.  In  1893  his  second  Home 
Rule  bill  passed  in  the  House  of  Commons 
but  was  rejected  by  the  House  of  Lords,  and 
a  year  later,  at  the  age  of  eighty-five,  he  laid 
aside  the  burdens  of  public  life.  Gladstone 
was  the  author  of  several  books,  among  which 
are  Gleanings  from  Past  Years  and  Studies  on 
Homer  and  the  Homeric  Age,  b.m.w. 

Consult  Bryce's  Gladstone:  His  Characteriatica 
aa  Man  and  Stateaman;  Paul's  The  Life  of  W.  E, 
Gladatone. 

Related  Sobjects.  The  followingr  articles  in 
these  volumes  will  throw  light  on  Gladstone's 
activities,  and  on  the  history  of  the  times  in 
which  he  lived: 

Budget  Liberal 

Chancellor  Premier 

Conservative  Tory 

Pisraeli.  Benjamin  Victoria 
Home  Rule 

GLANDERS,  glan'derz,  a  violent,  infectious 
disease  to  which  horses,  asses  and  mules  are 
liable,  but  which  only  occasionally  attacks 
cattle,  sheep  and  pigs.  The  disease  was  com- 
mon among  honjes  in  the  days  of  the  ancient 


Romans,  and  no  certain  remedies  have  been 
discovered,  even  to  the  present  day.  The  mi- 
crobe which  causes  the  disease  was  discov- 
ered in  1882.  Various  tests  have  been  adopted 
by  which  to  ascertain  the  presence  of  glan- 
ders; the  injection  of  mallein,  a  substance 
prepared  from  the  glanders  bacillus,  is  the 
most  effective  test.  It  has  no  effect  on  a 
healthy  animal,  but  if  glanders  be  present  a 
rise  of  temperature  occurs. 

In  a  chronic  form  the  disease  is  easily  dis- 
tinguished. It  usually  begins  with  the  forma- 
tion of  ulcers  on  the  neck,  shoulders  and  inside 
of  the  thighs.  The  nostrils  discharge  an  offen- 
sive pus  from  the  lungs,  high  fever  sets  in  and 
death  frequently  results  in  from  ten  days  to 
three  or  four  weeks.  The  affected  animal  may 
live  for  years,  however,  with  intermittent  at- 
tacks, causing  infection  which  may  destroy 
hundreds  of  other  horses.  The  chronic  stage 
is  known  as  farcy;  but  even  in  its  milder  state 
glanders  proves  almost  equally  infectious  and 
destructive.  To  prevent  its  spread  it  is  neces- 
sary to  kill  the  afflicted  animal  and  thor- 
oughly disinfect  stables,  harness  and  every- 
thing with  which  it  has  come  in  contact.  Dogs, 
cats  and  wild  animals  may  contract  the  dis- 
ease by  eating  the  flesh  of  glandered  horses, 
and  men  have  been  known  to  contract  glanders 
by  being  brought  in  contact  with  infected  ani- 
mals. 

Consult  Bureau  of  Animal  Induatriea  Bulletin 
iS6,  United  States  Department  of  Agriculture,  en- 
titled "Various  Methods  for  the  Diagnosis  of 
Glanders." 

GLANDS,  glandz,  are  specially-formed  parts 
of  the  body,  consisting  of  peculiar  cells  which 
manufacture  or  separate  from  the  blood  spe- 
cial substances  which  may  be  discharged  from 
the  body  or  be  utilized  for  various  purposes. 

There  are  three  varieties :  digestive,  or  stom- 
ach glands,  giving  out  digestive  juice;  secret- 
ing, or  manufacturing  glands,  including  the 
sweat,  milk  and  oil  glands;  and  protective 
glands,  which  absorb  from  the  blood  the  poi- 
son of  disease,  thus  cleansing  the  blood  and 
protecting  the  body. 

The  digestive  glands  begin  in  the  mouth 
and  pour  out  a  fluid  (saliva)  which  changes 
starches  into  sugars;  therefore  food  should  be 
well  chewed  to  give  the  digestive  process  a 
good  start.  In  the  stomach  are  those  diges- 
tive glands  (peptic  and  pyloric)  which,  aided 
by  the  churning  action  of  the  muscular  walls 
of  the  stomach,  pour  their  digestive  fluid  on 
the  food,  causing  further  changes;  the  partly- 
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ed  food  is  thea  forced  through  the  lower 
ng  of  the  stomach  (pylorus)  into  the 
,ine,  where  the  fluids  from  the  liver  (bile) 
pancreas  still  further  digest;  here  absorp- 
of  the  food  largely  takes  place,  the  intes- 
bciog  lined  with  cells  which  perform  this 
k  (see  Absorption). 

.'he  iDanufacturing  glands  are  the  sweat 
.nds,  which  draw  water  from  the  blood  and 
row  it  forth  in  fine  drops  on  the  surface  of 
ic  skin,  in  which  they  are  located;  the  oil 
lands  (sebaceovis)  which  nourish  and  oil  the 
lair  and  skin;  and  finally,  the  milk  (mam- 
sary)  glands,  which  make  milk. 

The  protective  glands  are  known  as  lymph 
glands,  and  are  distributed  over  the  entire 
body,  becoming  snollen  and  tender  when  they 
absorb  poison  from  the  blood,  for  the  protec- 
tion of  the  rest  of  the  body.  A  very  few 
glands  are  closed,  or  ductless,  having  no  tubes 
leading  into  the  rest  of  the  system;  the  thy- 
roid gland  in  the  neck  is  tubeless,  and  on  be- 
coming enlarged  causes  the  disease  known  as 
goiter  {which  see).  j.B.k. 

GLASGOW,  glaa'ko,  next  to  London,  is  the 
largest  city  in  Great  Britain.  It  is  the  great- 
est and  most  important  city  in  Scotland,  and 
is  situated  ou  both  banks  of  the  Clyde,  in 
Lanarkshire.     GUegow  enjoys  the  reputation 
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LOCATION  OF  GLASOOW 

of  being  the  best-governed  municipality  in  the 
world,  and  in  all  matters  relating  to  municipal 
efficiency  and  economy  it  undoubtedly  de- 
this  rank.  When  American  or  Cana- 
dian cities  have  wished  to  investigate  munici- 
ownerahip  of  public  utilities  they  have 
it  delegates  to  Glasgow  to  study  its  system. 
Under  authority  granted  by  special  act  of 
farliainent  the  corporation  constitutes  what 
is  called  a  "trust"  for  each  department  of  city 
lOTemment.     The    police  trust    manages   the 
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police  force,  the  market  trust  deals  with 
ket  needs,  and  so  on.  All  public  utilities 
municipally  owned  and  are  conducted  bj 
perts.  The  electric  street  railways,  alth 
houra  of  employees  have  been  reduced 
wages  raised,  with  minimum  fares  of  one 
annually  net  a  profit  of  over  S300,000. 
sanitary  department  includes  the  boon 
health ;  under  its  skilful  management  the  d 
rate  of  the  city  has  been  reduced  in  a 
yeara  from  thirty-eight  per  thousand  to 
teen.  (The  lowest  death  rates  in  the  Ui 
States  are  at  Saint  Paul,  Minneapolis  and  f 
tie,  the  first  two  only  11  and  the  l&ttei 
per  thousand.  The  death  rate  for  Ton 
Canada,  in  average  yeara,  is  about  13  in  a  tl 
sand.)  The  municipal  lodging  housea  ate  n 
els  and  are  conducted  so  as  to  help  the  ] 
without  making  paupers  of  them.  During 
cent  years,  by  the  abatement  of  the  an 
nuisance,  much  has  also  been  done  to  impi 
the  general  appearance  of  the  city,  M 
streets  have  been  widened  and  unsightly  bti 
ings  have  been  destroyed.  Glasgow  is  exee 
in  beauty  by  few  British  cities. 

Situated  in  the  midst  of  a  district  proc 
ing  an  abundance  of  coal   and   iron,  witl 
splendid  harbor  accommodating  vessels  dr 
ing  twenty-six  feet  of  water,  and  with  excel 
railway    communications,    Glasgow    has    n 
commercial  advantages.    It  is  the  greatest 
ter  of  shipbuilding  and  its  allied  industii 
the  world.    The  city's  exports  annually  re 
value  of  nearly  $163,000,000,  as  against  in 
of    183,000,000.      Woolen,    cotton,    and 
goods,   machinery,   coal,   paper,   chemica' 
whisky  are  the  chief  exports.     Imports  :' 
raw  products,  iron,  com,  timber,  tobac 
petroleum.    The  water  supply  of  the 
dmwn   from   Loch   Katrine,   the   lake 
lo  in  Scott's  Lady  o]  the  Lake,  torty-f 
distant.     The  cathedral,  erected  in  thi 
century,  is  in  the  early  English  style 
tccture,  and  is  noted  for  its  large  i 
orately  decorated  crypt.    Glasgow  wa 
in  A,D,  560,  but  did  not  rise  to  a 
tancc  until  about  1116,     In  1300  Wi' 
lace,  the  Scotch  patriot,  defeated  1 
there,  and  in  the  city  in  1305  he  w 
into  the  hands  of  his  enemies.     Fli 
of  the  union  of  Scotland  and  Ire' 
Glasgow  has  steadily  risen  in  cor 
educational    importance,      Popule 
784,4», 

Dniversity  of  Glasgow,  one  of 
seats  of  learning  in  Scotland,  fc 
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by  Bishop  Tumbull.  It  was  endowed  by  Mary 
Queea  of  Scots  and  her  eon.  James  I  of  Eng- 
land. In  1864  new  buildings  were  erected  at 
a  cost  of  S2,350,000,  and  further  additions  have 
been  made  at  various  times.    The  university 

1  corporation  consisting  of 
chancellor,  dean    of  faculties,   principal 
and   professors.     It   maintnins   de-  ^^^^ 

partmtnfa  and   confers  dcftrees   in      >^^f,         '-"iV" 
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arts,  science,  medicine,  surgery,  divinity  and 
law.  Women  are  admitted,  and  in  1893  Queen 
Margaret  College,  incorporated  into  the  uni- 
versity, was  devoted  to  their  sole  use.  The 
students  numbered  about  2,800  before  the  War 
of  the  Nations,  in  19U,  and  of  these  700  v 


1  LASS,  one  of  those  f:inii]iur  sub- 
stances that  are  put  to  so  many  uses  we  take 
them  quite  as  a  matter  of  course.  Yet,  com- 
mon as  it  is,  glass  adds  more  to  our  daily 
comfort  and  happiness  than  the  costliest  gems 
that  the  mines  can  yield.  Our  homes  would 
be  dreary  places  indeed  had  we  no  window- 
panes  to  give  us  light  and  through  which  to 
view  the  world  about  us,  and  no  one  would  care 
to  go  back  to  the  times  when  people  drank  out 
of  gourds  and  horns  instead  of  glass  goblets, 
and  used  bottles  made  of  skins. 

Glass  has  become  indispensable  in  the  home, 
in  the  arts  and  in  the  commercial  world.  It  is 
as  much  a  source  of  comfort  to  know  that  our 
books  arc  kept  protected  from  dust  behind  the 
glass  doors  of  our  bookcases,  as  to  be  able  to 
see  the  familiar  titles  and  backs  through  the 
transparent  casing.  The  scientist  can  add  his 
testimony  concerning  the  value  of  a  substance 
which  forma  the  lenses  of  the  microscope  and 
the  telescope,  and  which  is  used  in  countless 
other  devices  and  instruments.  The  merchant 
in  the  great  city,  who  must  utilize  every  avail- 
able inch  of  space,  transforms  the  basement 
floor  of  his  huge  establishment  into  a  minia- 
ture department  store,  and  solves  the  problem 
of  light  by  having  the  sidewalks  adjoining  the 
building  constructed  of  iron  frames  containi:^ 
many  glass  prisms.  In  the  lovely  stained  glass 
windows  of  the  great  cathedral  and  in  beauti- 
ful vases  and  costly  tableware  we  see  some- 
thing of  the  artistic  possibilities  of  this  very 
useful  substance. 

What  Glass  la.  Glass  is  not  a  natural  sub- 
stance, like  gold,  silver  or  coal,  but  is  an  arti- 


ficial compound  made  by  melting  together 
certain  ingredients  at  a  very  high  temperature 
(from  1832*  to  2732°  F.).  The  principal  ma- 
terials used  are:  (1)  sand  (or  crushed  quarti 
OT  flint},  (2)  lime,  and  <3)  sodium  carbonate, 
or  potassium  carbonate  or  sodium  sulphate. 
For  various  forms  of  glass  other  materials  are 
added  in  varying  proportions,  such  as  man- 
ganese, cobalt,  copper,  zinc,  tin.  arsenic,  salt- 
peter, etc.;  pigments  for  coloring  are  also 
added.  Cheap  grades  of  glass  are  made  from 
common  sea  and  river  sand,  but  for  the  manu- 
facture of  better  qualities  the  sand  is  quarried. 
Lime  is  found  in  nearly  all  varieties,  but  lead 
oxide  is  substituted  in  making  those  which 
require  a  brilliant  luster  and  a  high  degree  of 
transparency,  such  as  ^in/  glass  used  for  lamp 
chimneys,  for  cut  glassware  and  for  some  of 
the  lenses  of  optical  instruments,  and  the 
sfroM,  or  ftastf,  used  in  imitation  diamonds. 
The  lime  has  the  effect  of  softening  the  glass, 
and  the  injudicious  use  of  this  material  has 
caused  many  a  beautiful  piece  of  tableware 
to  become  tarnished  and  even  ruined  after  a 
year  of  service.  Potash-lime  glass  is  much 
harder  and  less  easily  melted  than  soda-lime 
glsas. 

PioceMca  of  Hanofactnre.  In  preparing  the 
materials  which  go  into  the  making  of  the 
better  grades  of  glass  the  manufacturer  puts 
forth  every  possible  effort  to  free  the  sand 
from  impurities.  In  many  cases  it  is  stirred  in 
great  quantities  of  water,  then  burned  in  the 
flames  of  a  fire,  and,  finally,  sifted  through 
copper  gauze.  Of  the  impurities  which  enter 
it,  iron  is  the  most  troublesome;  if  there  is 
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present  over  one-half  of  one  per  cent  of  iron 
in  the  sand  the  latter  cannot  be  used  for  the 
manufacture  of  colorless  glass.  In  the  seven- 
teenth century  ground  flint  was  used  in  the 
best  glass,  because  it  was  purer  than  any  sand 
then  available.  Hence  the  name  flint  glass, 
which,  curiously  enough,  is  to-day  applied  to 
a  variety  of  glass  that  is  extraordinarily  soft, 
and  in  the  manufacture  of  which  no  flint  is 
used.  The  mixing  of  the  ingredients  into  what 
the  glassmaker  calls  the  "batch"  is  a  process 
that  often  requires  the  services  of  an  expert 
chemist,  and  in  the  best  modem  factories  it  is 
customary  to  prepare  the  batch  according  to 
special  chemical  formulas. 

The  melting  furnace  may  be  either  of  two 
general  types — the  pot  jurnacc  and  the  tank 
furnace.  In  the  former  the  ingredients  are 
melted  in  huge  pots  made  of  fire  clay,  arranged 
in  a  circle  around  a  central  fire,  at  the  base 
of  a  huge  chimney.  As  these  vessels  are  very 
difficult  to  make  and  of  uncertain  durability, 
the  tank  furnace,  heated  by  gas,  has  come 
into  general  use  in  the  glass-making  industry. 
This  type  of  furnace  is  pro^'ided  with  a  tank 
in  which  the  ingredients  are  melted  and  from 
which  the  molten  mass  is  drawn.  In  the 
largest  factories  these  furnaces  are  seventy-five 
feet  long,  sixteen  feet  wide  and  five  feet  deep. 
They  are  usually  worked  without  intemiption, 
new  material  being  fed  into  them  at  one  end 
as  the  supply  of  melted  glass  is  drawn  out  at 
the  opposite  end. 

Window  Glass.  Window  glass  was  formerly 
made  entirely  by  hand  labor,  but  in  recent 
years  machines  for  various  steps  In  the  process 
have  been  introduced.  When  performed  by 
workmen  the  process  is  essentially  as  follows: 
For  each  part  of  the  operation  there  is  one 
man  especially  trained  for  the  work.  The  first 
step  is  the  gathering.  The  gatherer  dips  a 
long  iron  blowpipe  into  the  white-hot  glass, 
and  skilfully  forms  on  the  end  a  mass  of  the 
substance,  weighing  from  twenty  to  forty 
pounds.  This  ball  of  glass  he  turns  in  an 
iron  mold  until  it  assumes  the  shape  of  a  pear, 
and  then  passes  it  to  the  blower,  who  is  the 
master  workman  of  the  factory. 

The  blower,  by  a  process  of  blowing,  swing- 
ing and  revolving  the  mass,  shapes  it  into  the 
form  of  a  cylinder,  sometimes  as  many  inches 
long  as  himself.  When  it  has  cooled  some- 
what he  holds  the  end  of  the  cylinder  in  the 
^kuu^,   blows   into   the   blowpipe,   and   then 

^B  the  mouthpiece  with  his  thumb.  The 
ihus  imprisoned,  and  expanding  with  the 


heat,  splits  an  opening  in  the  end  of  the 
cylinder,  which  the  blower  enlarges  by  revolv- 
ing the  end  swiftly  in  the  furnace.  When  the 
hole  is  as  large  as  the  diameter  of  the  cylinder, 
and  the  mass  is  cooled  to  cherry-red  heat,  an 
assistant  detaches  the  glass  from  the  blowpipe, 
and  the  cylinder  is  cracked  lengthwise  with  a 
red-hot  iron  or  a  diamond  on  a  long  handle. 
The  opened  cylinder,  with  the  split  aide  up, 
is  next  placed  on  a  fire-clay  table  which  re- 
volves in  an  oven.  The  heat  soon  flattens  the 
cylinder  into  an  irregular  surface,  which  the 
next  workman,  the  flattener,  smooths  out  with 
a  tool  called  the  polissoir  (French  for  poUsher). 
This  is  an  iron  rod,  to  each  end  of  which  a 
block  of  wood  is  fastened.  The  smoothed 
sheet  is  next  placed  in  the  coolest  part  of  the 
furnace  and  is  then  removed  to  the  cooling 
stone.  When  rigid  enough  to  be  moved  it  is 
carried  to  the  annealing  chamber. 

Annealing  is  for  the  purpose  of  preventinf 
breakage  when  glass  is  subjected  to  changes  of 
temperature,  and  all  articles  made  from  glas 
undergo  this  process.  This  breaking  is  due  to 
the  fact  that  one  surface  expands  or  otherwise 
dilates  before  the  other  has  had  time  to  bo 
affected.  The  objects  are  slowly  heated  until 
the  melting  point  approaches,  and  are  then 
gradually  cooled,  the  process  taking  place  in  a 
chamber  having  various  compartments  of  dif- 
ferent degrees  of  temperature.  The  principle 
is  that  the  glass,  which  has  been  distended  by 
heat,  contracts  evenly  throughout  as  it  cook, 
and  the  molecules  have  time  to  arrange  them- 
selves in  a  stable  position.  The  glass  therefore 
is  made  "tough." 

Plate  Glass,  which  is  the  most  expensive 
form  of  window  glass,  is  made  by  a  qsecial 
process.  The  ingredients  are  melted  in  huge, 
open  vessels,  or  tanks,  some  of  which  have  a 
capacity  of  two  and  one-half  tons.  These  ves- 
sels rest  upon  frames  behind  firenday  doors. 
When  the  melting  has  reached  the  required 
condition  the  tank  is  drawn  out  l^y  a  great 
fork  mounted  on  a  truck,  and  is  rolled  to  the 
casting  table.  There  it  is  hoisted  hy  a  crane, 
and  the  contents  are  poured  over  the  metal 
bed.  The  molten  glass  is  spread  out  uniformly 
by  means  of  a  heavy  roller,  and  is  then  placed 
in  the  annealing  chamber,  where  it  remains 
for  several  days.  It  comes  out  in  the  form 
of  rough  plate,  and  miist  be  poUahed  before 
it  is  ready  for  service.  Polishing  is  done  by 
means  of  grinding  machines  which  rub  the 
surface  with  sand,  emeiy  and  rouge,  fiist  on 
one  side  and  then  on  the  other.   In  this  process 


about  forty  per  cent  of  the  thickness  is  elim- 
inated, the  resulting  sheet  being  from  one- 
fourth  to  three-eighths  of  an  inch  thick. 

To  make  wired  plate  glass  a  wire  nettii^ 
is  placed  betweea  the  surfaces  of  the  sheet 
while  the  glass  is  soft;  the  result  is  a  strong, 
almost  unbreakable  pane,  extensively  used  as 
a  fire  protection  around  elevator  shafts  and 
where  there  is  danger  from  too  close  crowding 
of  buildings.  Basement  and  other  windows 
that  are  liable  to  be  broken  easily  are  also 
frequently  made  of  it. 

GJoss  Tableware.  A  large  part  of  the  or- 
dinary glassware  that  appears  on  the  table  is 
made  by  pressing.  The  press  consists  of  an 
iron  mold,  containing  the  design  and  orna- 
mentation of  the  article  to  be  made,  and  a 
plunger  which  is  worked  by  a  lever.  The 
gatherer  places  an  iron  rod  into  the  molten 
glass,  bringing  out  a  quantity  of  the  substance 
on  the  end  of  it.  From  this  lump  enough 
glass  ia  cut  to  make  the  article,  and  the  mass 
is  dropped  into  the  mold  and  pressed  into 
shape  by  the  plunger.  When  this  process  is 
completed  the  article  is  taken  out  and  an- 
nealed. Some  articles  are  made  in  two  parts; 
in  manufacturing  a  goblet,  for 
bowl  is  shaped  in  one  press  and  the 
another.  A  good  deal  of  thi 
tableware  is  made  by  blowing.  In  many  fac- 
tories machines  operated  by  compressed  air 
take  the  place  of  the  human  blower. 

CiU  Gloat  is  the  most  expensive  and  ornate 
tableware  in  use.  The  object  is  first  cast  in  a 
mold  or  is  blown,  and  its  plain  surface  is  then 
marked  with  the  chosen  design.  It  is  next 
held  against  an  iron  wheel  with  sharp  edges, 
which  is  mounted  on  a  horizontal  axis,  and 
which  cuts  the  design  into  the  glass.  The 
face  of  the  wheel  is  kept  supplied  with  coarse 
sand  and  water,  which  drifts  from  a  hopper 
above.  It  is  not  always  necessary  to  trace 
the  design  before  it  is  cut  into  the  surface,  for 
a  workman  of  special  skill  and  training  is  able 
to  complete  the  work  with  only  his  eye  for 
a  guide.  After  the  design  is  tnit  the^article  is 
held  against  a  wheel  of  sandstone,  which  is  so 
shaped  as  to  have  a  sharp  edge  in  the  middle. 
The  action  of  this  wheel  smooths  the  edges 
and  surfaces  made  by  the  cutting  wheel ;  dur- 
ing the  process  a  smaJl  stream  of  water  con- 
stantly plays  upon  it.  A  wooden  wheel  sup- 
plied with  pumice  stone  next  gives  a  finish 
and  polish  to  the  object,  and  it  is  finally 
cleaned  by  means  of  a  brush  made  of  spun 
glass.     When  all  the  tiny  fragments  of  glass 
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are  removed  from  the  grooves  and  crevices, 
the  article  is  washed  and  is  then  ready  for 
the  market. 

Boltle  GUks.  For  the  methods  used  in  mak- 
ing bottles  see  the  article  Bottle,  subhead  How 
Bottles  Arc  Made. 

Colored  Glass.  Oxides  of  difierent  metals, 
which  are  added  in  small   quantities  to  the 
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usual  ingredients,  give  glass  its  various  colors. 
Iron  produces  a  pale  yellow  or  a  pale  green; 
manganese,  a  pink,  amethyst  or  violet.  Capper 
gives  a  deep  green  or  deep  blue,  but  by  adding 
a  reducing  agent  to  take  the  oxygen  from  the 
oxide,  the  metal  copper  can  be  set  free  in 
extremely  minute  particles.  This  imparts  a 
ruby-red  color  to  the  glass.  A  still  finer  ruby 
glass  is  made  by  using  gold  in  place  of  copper 
oxide.  A  rich  blue  is  produced  by  cobalt 
oxide,  a  milky  white  by  tin  oxide,  calcium 
fluoride  or  bone  ash,  and  many  'beautiful  tints 
by  a  combination  of  the  various  coloring  sub- 
stances. The  exquisite  stained-gloss  windows 
of  many  great  churches  are  mosaics  of  different 
colored  glass,  cut  and  fitted  so  as  to  produce  a, 
complete  design.  On  others  the  pictures  are 
painted,  and  the  colore  are  then  burned  into 
the  glass.  Colored  glass,  cut  into  small  pieces, 
is  sometimes  seen  in  the  ornamental  mosaic 
work   that   beautifies    the    interior    of    public 
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buildings.  Colored  glass  has  the  special  virtues 
of  holding  its  color  and  of  not  being  subject  to 
decay,  and  it  is  therefore  a  valued  material 
for  decorative  effects. 

Some  CurioaitieB  of  Glasi-Hikiiig.  During 
the  World's  ColumbiaD  Exposition  held  at 
Chicago  in  1893  an  exhibition  of  spun  glass 
created  wide  attention.  This  was  woven  into 
cloth  from  which  was  made  a  dress  for  the 
queen  regent  of  Spain.  White  silk  constituted 
the  warp  and  glass  the  woof,  and  the  fabric 
was  woven  on  a  hand  loom.  Spun  glass  is 
made  by  melting  a  glass  rod  in  the  flame  of  a 
blowpipe,  and  drawing  the  melted  thread  over 
a  wheel  which  revolves  at  a  high  rate  of  speed. 
The  iridescent  effect  seen  in  froet  work  on 
Christmas  cards  is  produced  by  fine  fiakes  of 
glass.  Another  interesting  use  of  glass  may 
be  seen  in  the  collection  of  "fadeless  fiowera" 
at  Harvard  Univeraity.  There  are  in  the  col- 
lection 800  large  models,  representii^  sprays 
and  clusters  of  flowers,  and  over  3,000  magni- 
fied parts.  Every  object  is  made  of  glass,  and 
in  color  and  form  is  an  exact  duplicate  of  the 
natural  flower.  The  fioweia  were  made  iu 
Germany  by  a  secret  process,  and  the  collec- 
tion is  the  only  one  of  its  kind  in  existence. 

Historical.  The  origin  of  glass  making  is 
lost  in  antiquity.  A  fanciful  story  told  by  the 
Roman  writer  Pliny  credits  a  band  of  Phoeni- 
cian merchants  with  the  discovery  of  the  art. 
According  to  this  legend,  as  the  merchants 
were  returning  from  Egypt  they  landed  on  the 
coast  of  Palestine,  camped  on  a  sandy  beach 
of  the  River  Belus,  and  there  built  a  fire. 
Having  placed  some  blocks  of  niter  under 
their  cooking  vessels  to  protect  them  from  the 
fire,  they  saw  the  substance  melt,  mingle  with 
the  sand  and  form  a  liquid  stream  of  glass. 
Pliny,  however,  does  not  explain  how  the  mild 
heat  of  an  open  fire  could  accomplish  what 
to-day  requires  the  intense  heat  of  a  modem 
furnace,  so  his  narrative  is  regarded  merely 
as  an  attempt  to  account  for  the  origin  of  an 
art  that  had  reached  a  considerable  degree  of 
perfection  in  Roman  times. 

Statistics  of  Hanufactm-e.  The  United 
States  imports  yearly  over  $8,000,000  worth  of 
glass;  its  exports  are  valued  at  about  S3,800,000. 
There  are  about  365  glass  factories  in  the 
country,  eucaging  the  services  of  nearly  75,000 
persona.  The  capital  invested  represents  a 
total     of    nearly    $130,000,000,     and    a    year's 

foducts  have  a  value  of  over  $92,000,000. 
leading  states  engaged  in  the  industry 
in    order    of    importance,    Fcnnsylvaniu, 
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Ohio,  West  Virginia,  Indiana,  New  York,  Kan- 
sas, Mew  Jersey  and  Uliuoia,  The  glaw-nuking 
industry  in  America  was  greatly  stimulated  by 
the  outbreak  of  the  War  of  the  Nations,  for 
commerce  with  two  of  the  greatest  glaas-pro- 
ducing  countries  in  the  world,  Austria  and 
Germany,  was  thereby  interrupted. 

The  Canadian  provinces  of  British  Columbia, 
Ontario  and  Quebec  are  the  chief  centers  of 
the  industry  in  the  Dominion,  the  glass  manu- 
facturing establishments  of  which  are  capital- 
ized at  over  $2,500,000.  The  ^-alue  of  the 
yearly  output  of  manufactured  glass  ia  about 
$2,270,000;  in  addition,  about  $1,000,000  worth 
of  stained,  cut  and  omament&l  glass  ia  pro- 
duced. JSS. 

Consult  Gaudy's  Romance  of  alata  Making; 
Dillon's  Olata. 

B«1alcd  SnbJeetB.     The    FollowInK    articles   In 
these  volumes  contain   Information  more  or  lem 
closely  related  to  the  general  subject  of  glua: 
AnneallnK  Sand 

Bottle  Stained  Glaas 

lime  Wire  Olasa 

GLASS  SHAKE,  a  harmless  reptile,  snake- 
like in  form,  but,  like  a  liiard,  with  well- 
developed  eyelids  and  ear-opening.  This  shin- 
ing creature  of  brightly-speckled  olive,  brown 
or  black,  is  common  in  Central,  Southern  and 
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Britain,  Europe,  Western  Asia  and  Northern 
Africa.  It  is  a  shy  animal  and  lives  chiefly  on 
earthworms,  slugs  and  larvae  (young)  of  in- 
sects. Like  the  liiard,  it  can  easily  shed  iU 
tail,  whifb,  when  the  animal  is  frightened, 
stiffens  and  may  be  snapped  off  by  a  slight 
blow;  hence  the  name  gla»»  "snake." 

Blindworm,  a  smaller  brown  or  silveiy-grej 
reptile  similar  to  the  glass  "anake,"  so  named 
because  the  eyes  are  small  and  covered  with 
a  transparent  akin.  It  is  common  in  Southeni 
California. 

GLAUBEH'S,  glau'bers,  SALT,  a  subetanre 
named  after  the  German  chemiat,  J(diann  Ru- 
dolf Glauber  <1601-I668),  who  fint  prepared  it 
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and  who  ascribed  to  it  many  curative  quali- 
ties. This  substance  is  sodium  sulphate  after 
it  has  absorbed  a  great  quantity  of  water, 
its  chemical  composition  being  one  molecule  of 
sodium  sulphate  and  ten  molecules  of  water. 
Glauber's  salt  appears  in  the  form  of  large, 
transparent  prism  crystals.  It  has  a  bitter, 
saline,  but  hot  acrid,  taste.  When  it  is  ex- 
posed to  air  it  loses  its  water  and  becomes  a 
white  powder.  Glauber's  salt  is  always  found 
in  small  quantities  in  the  blood.  It  occurs  in 
great  quantities  in  many  mineral  waters,  in 
sea  water,  and  also  as  the  mineral  thenardite, 
or  mirabilUe,  which  is  found  in  the  United 
States,  Spain  and  Russia.  Glauber's  salt  has 
been  used  in  medicine  since  the  seventeenth 
century  as  a  purgative.  It  is  also  used  in  the 
manufacture  of  glass  and  in  the  dyeing  in- 
dustry. 

GLAZING.    See  Pottery. 

GLENS  FALLS,  N.  Y.,  a  city  of  historical 
interest  and  commercial  importance,  situated 
in  Warren  County  and  on  the  Hudson  River 
about  midway  between  the  northern  and  south- 
em  borders  of  the  state.  Albany  is  sixty-one 
miles  south  by  rail,  and  Saratoga  Springs  is 
reached  by  a  twenty-mile  ride  by  trolley.  The 
city  is  also  situated  on  the  Champlain  Feeder 
Canal,  and  is  about  nine  miles  south  of  Lake 
George.  Transportation  is  provided  by  the 
Delaware  &  Hudson  Railroad,  constructed  to 
the  city  in  1869,  and  by  the  Hudson  Valley 
Trolley  System.  In  1910  the  population  was 
15,298;  it  had  increased  to  16394  in  1916, 
according  to  Federal  estimate. 

Manufacturing  facilities  at  Giens  Falls  are 
increased  by  abundant  water  power  provided 
by  the  great  Spier  Falls  Dam  across  the  Hud- 
son River,  twelve  miles  north.  Most  promi- 
nent of  the  varied  factories  of  the  city  are 
paper  mills,  in  which  over  800  men  are  em- 
ployed. Ten  shirt,  collar  and  waist  factories 
have  2,000  people  on  their  pay  rolls,  and  a 
cement  company  has  an  annual  output  of  600,- 
000  barrels.  In  the  vicinity  are  extensive  black 
marble  and  limestone  quarries.  The  city  has 
Glens  Falls  Academy,  Saint  Mary's  Academy, 
a  business  school  and  a  library.  An  $80,000 
Federal  building  erected  in  1915,  a  $400,000 
insurance  building,  a  $150,000  bank  building 
and  a  $150,000  hospital  are  the  most  note- 
worthy buildings. 

Glens  Falls  was  settled  in  1763  and  incor- 
porated as  a  village  in  1837.  It  was  almost 
totally  destroyed  by  fire  in  1864,  the  loss 
amounting  to  $300,000.    A  similar  disaster  oc- 


curred in  1884.  In  1908  the  place  was  incor- 
porated as  a  city.  It  is  located  on  the  Great 
War  Trail  leading  from  Lake  George  to  Al- 
bany, and  throughout  the  French  and  Indian 
and  the  Revolutionary  wars  a  fortified  post 
was  located  on  the  outskirts  of  the  city.  Bur- 
goyne's  forces  also  encamped  here  while  on 
their  way  to  Saratoga.  The  falls  and  rapids 
of  the  Hudson  River  at  this  point  give  the 
name  to  the  city.  These  falls,  with  the  cave 
which  lies  under  the  limestone  formation  here, 
were  made  famous  through  Cooper's  The  Last 
of  the  Mohicans.  w.k.8. 

GLOBE,  as  ordinarily  understood,  is  a  body 
shaped  like  a  ball.  As  applied  to  the  study 
of  geography,  a  globe  is  a  hollow  sphere  made 
of  metal,  plaster  or  pasteboard,  on  whose  sur- 
face is  shown  a  map  of  the  world.  It  is  called 
the  terrestrial  globe,  and  its  purpose  is  to  indi- 
cate the  great  land  and  water  divisions,  present 
an  idea  of  the  earth's  geography  as  a  whole, 
and  simplify  the  study  of  the  seasons  and  the 
succession  of  day  and  night  by  actual  illustra- 
tion of  the  manner  in  which  the  earth  rotates 
on  its  axis.  A  similar  device  for  studying  prac- 
tical astronomy,  called  the  celestial  globe,  pre- 
sents a  map  of  the  heavens. 

The  making  of  an  ordinary  schoolroom  globe 
is  an  interesting  process.  Layers  of  paper  are 
pasted  over  a  spherical  mold  to  the  thick- 
ness of  cardboard.  The  resulting  shell  is  cut 
into  two  hemispheres,  the  dividing  line  mark- 
ing the  equator.  The  halves  are  then  glued 
together  around  a  wire  representing  the  earth's 
axis,  at  right  angles  to  the  equator,  its  two 
ends  representing  the  north  and  south  poles. 
After  the  globe  is  covered  with  a  variety  of 
plaster  and  is  made  perfectly  smooth  and 
round,  the  map  is  pasted  on.  The  flat  map, 
such  as  appears  in  books,  will  not  do,  for  the 
latter  are  plane  surfaces,  whereas  the  sphere 
has  a  curved  surface.  A  map  must  therefore 
be  specially  made  and  printed  in  sections,  with 
proper  allowance  for  curvature.  Small  circles 
are  printed  for  the  polar  regions,  and  a  number 
of  long  strips,  or  gores,  form  the  rest  of  the 
earth.  As  in  all  maps,  the  parallels  of  latitude 
and  the  meridians  showing  longitude  are 
marked  on  the  globe.    See  Map. 

In  mounting  the  terrestrial  globe  on  its  stand, 
the  axis  is  slightly  inclined,  to  correspond 
with  the  inclination  of  the  earth's  axis.  A 
movable  vertical  band  of  brass  represents  the 
nwrldian,  and  is  divided  into  degrees  and  min- 
utes; a  stationary  horizontal  band  of  wood 
represents  the  earth's  horizon  and  is  marked 
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with  several  circles  showing  the  thirty-two 
points  of  the  compass,  the  twelve  signs  of  the 
zodiac  and  the  days  and  months  of  the  year. 

GLOBE,  Ariz.,  a  copper-mining  and  smelting 
town  and  cattle  market  of  Gila  County,  sit- 
uated in  the  southeastern  part  of  the  state. 
It  is  575  miles  east  and  south  of  Los  Angeles, 
Cal.,  eighty-two  miles  directly  north  of  Tuc- 
son, and  on  the  Arizona  Eastern  Railroad. 
The  number  of  inhabitants,  in  which  are  in- 
cluded Americans  and  Mexicans,  was  7,083  in 
1910.  Globe  is  situated  in  a  mountainous 
region.  Copper  mining  and  cattle  raising  are 
the  principal  industries,  and  gold  and  silver 
mining  are  also  carried  on.  About  2,500  men 
are  employed  by  one  copper  company.  Nearly 
thirty  miles  northwest  of  the  town  is  the  great 
Roosevelt  Dam,  the  construction  of  which  cost 
more  than  18,000,000.  In  the  vicinity  may  be 
seen  the  Apache  Trail  and  ruins  of  the  Cliff 
Dwellers  (which  see). 

The  city  contains  the  Old  Dominion  Li- 
brary, a  high  school,  Gila  Valley  Bank,  Elks' 
Building,  two  hospitals,  Kinney  Park  and  a 
Federal  building  costing  $30,000.  Globe  re- 
ceived a  city  charter  in  1910.  l.m.b. 

GLOUCESTER,  glahs'ter,  one  of  the  oldest 
cities  of  England,  the  capital  of  Gloucester- 
shire. It  is  beautifully  situated  on  the  left 
bank  of  the  River  Severn,  thirty-three  miles 
northeast  of  Bristol,  and  about  seventy-five 
miles  northMiest  of  London,  in  a  valley  shel- 
tered by  the  Cotswold  and  the  Malvern  Hills. 
It  is  an  important  port  and  industrial  center, 
with  manufactures  of  engines,  railway  cars, 
agricultural  implements,  cutlery,  large  ship- 
building yards,  foundries  and  flour  mills.  All 
public  utilities  are  municipally  owned  and  the 
town  is  progressive  and  enterprising.  A  canal 
admits  vessels  from  the  estuary  of  the  Severn 
to  spacious  docks,  and  extensive  commerce  is 
carried  on  with  foreign  ports,  especially  those 
of  the  Baltic  Sea.  Population,  in  1911,  50,035. 
GLOUCESTER,  Mass.,  the  principal  fishing 
port  in  the  United  States  and  one  of  the 
largest  in  the  world,  is  situated  on  the  south 
side  of  Cape  Ann,  on  Gloucester  Harbor,  an 
arm  of  Massachusetts  Bay.  Cape  Ann  is  a 
k^  rocky  and  barren  headland  whose  coasts  have 
l^^witnessed  many  marine  disasters.  Norman's 
^^jp^oe,  made  famous  by  Longfellow's  poem.  The 
■JTrccfc  of  the  Hesperus,  is  a  reef  just  outside 


the  harbor.  The  city  has  an  area  of  about 
twenty-three  square  miles  and  includes  the 
\ullages  of  Annisquam,  Bay  View,  East 
Gloucester,  Freshwater  Cave,  Lanes\'ille,  Mag- 
nolia, Riverdale  and  West  Gloucester.  It  is 
served  by  the  Boston  &  Maine  Railroad  and 
several  electric  lines,  and  has  steamer  service 
to  Boston,  about  thirty  miles  southwest.  The 
population,  which  in  1910  was  24,398,  was 
24,478  in  1915,  according  to  the  state  census. 

The  city  offers  its  many  summer  visitors  an 
excellent  climate  and  fine  beaches,  while  the 
quaint  villages  and  the  rocky  coast  are  espe- 
cially attractive  to  artists.  There  are  a  num- 
ber of  parks,  a  Federal  building,  city  hall, 
Y.  M.  C.  A.  building,  state  armory.  Magnolia 
and  Sawyer  libraries,  the  Gilbert  Hospital, 
Home  for  Aged  Fishermen  and  the  Huntress 
Home. 

Gloucester  has  a  wide,  deep  harbor,  and  is 
the  port  of  300  fishing  vessels;  6,000  men  arc 
engaged  in  the  cod,  halibut,  herring  and  mack- 
erel fisheries. 

The  first  settlement,  which  lasted  from  1623 
to  1625,  was  made  by  fishermen  from  Dor- 
chester, England.  At  the  end  of  that  time 
some  of  the  settlers  returned  to  England  and 
some  went  to  Naumkeag,  now  Salem.  A  per- 
manent settlement  was  made  about  1633,  the 
township  was  incorporated  in  1642,  and 
Gloucester  became  a  city  in  1873.  In  1908  the 
commission  form  of  government  was  adopted. 

GLOUCESTER  CITY,  N.  J.,  a  city  of  Cam- 
den County,  where  battleships  and  the  largest 
of  merchant  steamers  are  constructed.  It  is 
on  the  Delaware  River,  and  by  rail  is  four 
miles  south  of  Camden  and  eight  miles  south 
of  Philadelphia.  With  the  latter  city  it  has 
connection  by  ferry;  it  is  served  by  the  At- 
lantic City  and  the  Pennsylvania  railroads. 
The  population,  which  in  1910  was  9,462,  was 
reported  by  a  Federal  census  of  1916  to  be 
11,109.  There  is  a  small  per  cent  of  Irish  and 
German  inhabitants. 

At  Gloucester  City  are  a  United  States  im- 
migration station,  a  detention  house,  adminis- 
tration building  and  other  buildings  connected 
with  the  port  of  Philadelphia.  The  city  con- 
tains Buena  Vista  Park  and  Gloucester  Beach. 
More  than  5,000  men  are  employed  in  the 
great  shipyards.  Gloucester  City  was  incorpo- 
rated in  1868.  AJ)JL. 
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